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INTRODUCTION 

Infrastructure systems (hereinafter called infrasystems1) like district heating have been 
of highest importance in the development of modern cities and national states. This is due to 
their economic significance—both their impact on economic growth and the sheer cost of 
developing them—and also for their geographical effects of mediating flows of commodities 
and people over increasing distances; for their political and military importance, as political 
structures make establishment of systems possible, and the systems are also used to maintain 
political control; and lastly, for both their positive and negative effects on environment and 
health (Kaijser, 1994:21ff). Water, energy, telecommunications, sanitation, and transport are 
basic utility networks that are crucial for the function of modern cities, as they “provide the 
fundamental conduits through which modern cities and regions operate” (Marvin et al., 
1999:93).  

Energy systems are, as argued by Monstadt (2007), prerequisites for urban and regional 
sustainability. They have become increasingly important for the functioning of basically all 
production, services, individual social practices, public health, and politics. They also occupy 
a central role in the performance of urban and regional economies due to, historically, their 
size as employers and landowners, and also due to the major capital investment programs 
launched by the utilities. Energy systems are also a large part of the urban material 
metabolism as material mediator between nature and the city (cf. Kaika & Swyngedouw, 
2000). These are also systems that are rather special, as argued by Star (1999), due to their 
embeddedness in other structures, social arrangements, and technologies, due to their high 
spatial and temporal scope and reach, and also because they are built on an installed base in 
which they develop in relation to other structures and the consequent inertia and limitations 
posed by them. They are also to a large extent taken for granted and become visible first 
upon breakdown.  

Infrasystems are, however, being put under increasing pressure due to several recent 
developments. New political economies with trends towards liberalization, privatization, and 
commercialization of the previous infrasystem monopolies have challenged the 
organizational, managerial, and operational principles of infrasystems. Infrasystems in most 
western countries have, since World War II, been developed as monopolies in public 
ownership with standardized service for most citizens, but this is challenged by liberalization 
and privatization of systems. New environmental standards following efforts to achieve 
sustainable development and to combat climate change are putting pressure on creating 
resource-efficient, low-pollution, and fossil-free forms of service provision and use, which is 
a challenge, as the systems were developed with a supply orientation to avoid bottlenecks in 
supply. They now need to be transformed, and they are an important part of urban 

                                                
1 Infrasystems is a concept developed by Kaijser (1994, 2003), and they are defined as separate technical 
systems, such as district heating systems, water systems, and sewage systems. All infrasystems combined 
comprise a city’s, region’s or state’s infrastructure. The term infrasystem is thus used to underline the 
systematic character of infrastructure, and it also refers to single systems. 
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transitions (Bulkeley et al., 2011; Coutard, 1999a; Graham & Marvin, 2001; Monstadt, 2007; 
Moss, 2001; Moss et al., 2011). Infrasystems have great potential to be a part of the solution, 
as better combustion, gas purification, and use of alternative fuels in district heating plants 
have large effects on climate impact.  

Infrasystems are also sociotechnical systems, which are both shaped by society and 
society shaping. Various actors, such as engineers, regulators, and users, influence system 
development, which is also influenced by laws, institutions, and organizations, as well as 
technical and scientific components. Together, the systems and the society make a seamless 
web, which cannot be studied separately (Hughes, 1986, 1987:45ff). The development of 
infrasystems is highly interwoven with urban planning, through the co-evolution of “the 
landscape of networks” and “the landscape of buildings,” whereby these two modify each 
other in their “concrete present physical form and in their potential future appearances” 
(Gullberg & Kaijser, 2004:14). The planning of cities and planning of infrasystems are thus 
closely interlinked. Because of new political economies, however, the planning situation has 
been equally affected, for example, by trends towards “neo-liberal planning” (Allmendinger, 
2009:105ff). Long-term, comprehensive planning is being replaced by project planning, with 
higher involvement of private stakeholders (cf. Graham & Marvin, 2001:103ff). 
Regionalization is increasingly considered an important goal, and old planning ideals and 
doctrines (see Faludi & Van der Valk, 1994; Faludi, 1999) are being challenged by the new 
prerequisites of a new political economy and new modes of governance (cf. Wihlborg & 
Palm, 2008).  

The above-mentioned changes are affecting these vital infrasystems; they were 
established and developed in one context, but now are expected to be run on new terms. 
Many of the “hard” parts of infrasystems, and especially district heating systems, such as 
distribution systems and radiator systems, have not changed significantly for several decades, 
but the “soft” parts, such as institutional, organizational, and economical aspects as well as 
user patterns, which are also of great importance for energy reduction (see Ellegård, 2008), 
have all been changed. This dissertation will thus focus on an infrasystem that highlights 
these dichotomies of infrasystems: infrasystems as solutions or problems, the relationship 
between changes in the “soft” parts and the “hard” parts of the systems, and issues 
concerning what might be considered “old” systems in a “new” context. The dissertation 
focuses on the development of the district heating systems in the Stockholm region2 from 
1978 to 2012. These are old, established systems, developed under strong public—
municipal—influence and ownership, which have overcome institutional obstacles and 
become regional through interconnections, a rather special situation in Sweden that offers 
environmental, technical, and economical advantages. These are systems that have rolled with 
the punches and responded to oil crises and environmental and climate challenges by 
transforming into increasingly climate-friendly systems. New prerequisites in forms of a new 
political economy and changed planning ideals have, however, changed the ownership, 
management, planning, and cooperation in these systems. 

  

                                                
2 The Stockholm region is in this dissertation defined as Stockholm County, an administrative region 
containing 26 municipalities.  
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The aim of the dissertation is to analyze the development of the district heating in the 
Stockholm region to understand how strategic municipal and regional planning, management, 
and cooperation of these urban infrasystems have changed in the light of liberalization and 
modified planning doctrines. 

The research questions are the following: 

1. How have municipalities, municipally owned energy companies, and regional 
politically controlled organizations acted, and what strategies have been adopted in 
the creation of regional energy systems? 

2. How can the development of the systems be understood from a planning perspective 
and from the prevailing planning doctrine? 

3. How have the planning, management, and cooperation of the energy systems studied 
been affected by the liberalization and new prerequisites? 

1.1 POINT OF DEPARTURE – STOCKHOLM REGION AS CASE 
The case of district heating (DH) systems in the Stockholm region is one that captures, 

and by that makes it possible to study, all the above-mentioned changing processes that I am 
interested in. I am using an STS perspective (science and technology in society) to understand 
the relationship between technology and society. Infrasystems do not develop in a vacuum. 
They grow in relation to other systems and they grow differently in various contexts, and 
because of this, they are sociotechnical systems. Guy and Karvonen (2012:124f) argued that 
sociotechnical scholars studying urban technologies, like DH, share a few common 
perspectives or points of departure: that technological development processes are 
contextually based, contingent, and uneven processes. DH systems are shaped by several 
actors in seamless webs: 

Heterogeneous professionals—such as engineers, scientists, and managers—and heterogeneous 
organizations—such as manufacturing firms, utilities, and banks—become interacting entities 
in systems, or networks. Disciplines, persons, and organizations in systems and networks take 
on one another’s functions as if they are part of a seamless web. (Hughes, 1986:282) 

Guy and Karvonen (2012) argued, and I agree, that the point of departure in most 
sociotechnical studies of cities and technology is somewhere between social constructivism 
and technological determinism:  

These scholars reject the technological determinist perspective that sees technological development 
as an exogenous, linear and inevitable process of innovation.… However, rejection of 
technological determinist perspective does not entail the wholehearted embrace of social 
constructivism. Social forces are not the sole determinant of technological development, either, 
because non-human influences—physical and chemical properties, natural disasters, ecological 
and biological forces and so on—also shape and drive technological momentum. (Guy & 
Karvonen, 2012:121f) 

I would also like to add the importance of path dependency and obduracy in technological 
development. Path dependency relates to the way design of technologies and systems shape 
and limit the direction and development of systems for a long time into the future. The width 
of train tracks is one example, as trains need to be adapted to this in the future (Kaijser, 
1994:67ff). Hommels (2005:15ff) argued that cities are technological artifacts that need to 
take into account the “wide array of erratic and heterogeneous elements” (2005:15) to be able 
to understand the complexity of cities comprehensively. Cities contain structures, objects, 
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and systems that cause “obduracy” to urban change. The existent roads, buildings, parks, DH 
systems, and railroads have both a physical and mental impact on future planning. 
“Dominant frames” may constrain planners’, users’, or engineers’ ways of thinking and 
interacting in relation to the city, and technology, technological artifacts, and system 
development cannot be analyzed in isolation. They co-evolve with cities and societal 
developments due to the “embeddedness” and “persistent traditions” that exist because of 
earlier choices and decisions that keep influencing the development of a technology, as they 
cause path dependency, inertia, and momentum. I agree with Hommels that it is important to 
take into account both social and technical aspects to understand a development, and even 
though the concept of “obduracy” can be criticized for having deterministic features, it is 
impossible to neglect the effects that existing technologies, systems, or social communities 
have on future development. 

The Stockholm region case is an example of the development of a grid-based 
sociotechnical system that can be studied from a social science perspective. If one focuses 
only on the technical aspects, the whole development can never be understood, as these are 
highly political processes with several actors, groups, and politicians that have influence on 
system development. As Summerton (1992) argued, 

Grid-based energy systems are problematic phenomena from a social science perspective not only 
because of their technological complexity but also due to the complexity of their social 
organization. They require cooperation among many actors who are interdependent upon one 
another in shaping and sustaining the systems. (Summerton, 1992:75) 

Analyzing actors’ strategies over a long time, and the modifications in relation to 
changed prerequisites, helps me to understand the roles of actors, institutional changes, and 
user pressures. I take an interdisciplinary approach by studying the systems from several 
perspectives, focusing on spatial planning, regionalization of DH systems, and liberalization 
of energy sectors. I use several methods—interviews, document studies, trend analysis, and 
GIS (geographical information systems) analysis—and theoretical perspectives, those of large 
technical systems, splintering urbanism, and planning doctrines, to highlight the phenomena 
studied from new angles that can give new understanding (see Öberg, 2008). By so doing, I 
reach deeper understanding of the object studied by working from aims and research 
questions that require different methods and from different fields and disciplines (geography, 
planning, policy, energy). The departure of the study is thus broad, much also thanks to an 
interdisciplinary prestudy concerning the Stockholm regions’ DH systems, performed in 
cooperation with a social scientist colleagues and an engineer, which gave me a deeper 
understanding of the systems (see Djuric Ilic et al., 2009). With this knowledge I have also 
been able to take on a much broader research design than would have been possible without 
an interdisciplinary approach.  

1.1.1 DISTRICT HEATING IN THE STOCKHOLM REGION 
The DH systems in the Stockholm region have developed from local systems into 

regional systems crossing municipal borders. In the prestudy mentioned above, it became 
apparent that it had been a long-term strategy for several of the regions’ energy companies 
and municipalities to expand and interconnect their individual systems into regional systems 
for technical, economic, and environmental reasons. There was a goal of supply security, 
which today gives opportunities for reducing emissions of greenhouse gases. There are, 
however several institutional and technical obstacles that need to be overcome to be able to 
achieve intermunicipal interconnection of infrasystems, to create regional systems. 
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Obstacle 1: The municipal planning monopoly and self-government make 
municipalities strong in relation to the regional level and the state, and also in relation to each 
other. They do not, institutionally, need to cooperate in most cases; therefore, there must be 
specific reasons to do so (cf. Nyström, 2003:56). 

Obstacle 2: There is a history of weak regional planning in Sweden and regional 
differences in the Stockholm region. The Stockholm region (Stockholm County) consists of 
26 municipalities and contains approximately 2 million inhabitants (Stockholm County 
Council, 2010); see Figure 1. It is a region that contains large differences, from the most 
populated municipality in Sweden (City of Stockholm,3 850,000 inhabitants) and the most 
densely populated municipalities (City of Stockholm, 4617 inhabitants/km²; Sundbyberg, 
4560 inh./km²; and Solna, 3624 inh./km² [Statistics Sweden [SCB], 2012a]) to sparse 
municipalities in the outskirts and municipalities in the archipelago. There is a large diversity, 
making regional matters difficult to handle. Historically, the relation between the City of 
Stockholm and its neighboring municipalities has been characterized as that of the “big 
brother” in relation to its siblings (Hägglund, 1987; Johansson, 1991).  

 
Figure 1. The Stockholm region, dark areas represent built areas. (Cop Lantmäteriet, Dnr: i2012/898) 

Obstacle 3: There are advantages to cooperating and creating regional systems, but DH 
systems are by definition, and because of heat losses, local systems in their extent and can 
thus never, like electricity, become national systems (cf. Frederiksen & Werner, 1993:43f). 
There were no previous examples of interconnected large DH systems in Sweden before the 
Stockholm system (see Figure 2), which meant that there were some technical obstacles that 
needed to be overcome with no previous experience to draw from.  

                                                
3 The City of Stockholm is the administrative municipality of Stockholm. 
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Figure 2. The district heating systems in the Stockholm region. Colored areas represent the areas each 
energy company are supplying with district heating. (Cop Lantmäteriet, Dnr: i2012/898)  
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This also meant that conceptually, regarding the scale of the systems, a change was 
necessary to start thinking about the systems from intermunicipal and later regional 
perspectives. That these systems have become technically, organizationally, and 
administratively interconnected into regional systems (cf. Danestig et al., 2007; Djuric Ilic et 
al., 2009), makes it a case worth studying from a regional planning perspective.  

District heating and combined heat and power systems (CHPs) have in Sweden, as well 
as internationally, been increasingly considered important climate measures. The Stockholm 
region DH systems have in some cases developed since the 1950s, and have undergone fuel 
changes, and in recent years the construction of more CHPs has been an important Swedish 
climate measure from the national level to increase renewable electricity production. The 
Stockholm region case shows an example of long-term strategies to build CHPs, and the case 
thus helps to understand not only rationales but also obstacles, regarding CHP development.  

1.1.2 FROM MONOPOLY TO LIBERALIZATION – DEFINITION OF CONCEPTS 
The systems were developed as municipal monopolies and run by municipally owned 

energy companies on a break-even basis (i.e., at cost price). However, this changed during the 
1990s. The Swedish electricity market was deregulated in 1996, opening up to competition 
the production and sale of electricity, which also changed the DH market. There are 
connections between these two energy systems, through combined heat and power plants, 
and also due to the fact that many energy companies sell both electricity and heating. This 
meant that there was a fear of cross-subsidies when the electricity market was deregulated. 
DH was now to be sold on profit-making terms, rather than at cost price, as earlier, and the 
energy companies could be run as corporations rather than as administrative bodies. 
Municipalities were allowed to run energy companies outside of their municipal borders, 
which had not previously been allowed (SOU, 2005). How this change in regulation has 
affected the DH systems in the Stockholm region is one important aspect to analyze in this 
dissertation: how did municipalities, energy companies, and regional actors respond to the 
new prerequisites? We do know that a wave of privatizations of energy companies nationally 
was started around the time of the liberalization. Often these were electricity companies 
being sold to private companies or larger municipal ones, and DH companies were often sold 
at the same time, because energy companies sold both electricity and DH. Today around 
40 percent of delivered DH is from private companies, compared with practically 100 percent 
around 1990, as most systems were established by municipalities (Andersson & Werner, 
2001; Bladh, 2002; SOU, 2011). These changes, and the fact that DH covers 56 percent of 
the total heating market and more than 70 percent in the Stockholm region (Office of 
Regional Planning, Stockholm County Council [RTK], 2009; Swedish Energy Agency [SEA], 
2012a;), makes DH an interesting case to study in the light of liberalization, but it is a rather 
under-researched subject.  

The concepts of privatization, deregulation, and liberalization need, however, to be 
clarified, as these are concepts that mean different things in different contexts: 

The transition from integrated to unbundled networks is often captured within a single concept—
privatization or deregulation—but the process is actually much more complex and “messy.” 
(Graham & Marvin, 2001:149) 

Reasons and incentives for deregulation of markets, as well as institutional and market forms 
and results, differ for different countries. These are processes that often take time and are 
undertaken in various steps. In this dissertation deregulation is used when referring to the 
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electricity market, in which the previous electricity monopoly with vertical integration was 
segmented into production, transmission, distribution, and sale. Energy companies were 
required to unbundle network services from production and sale and to run these as two 
entities separately. The transmission systems became open for the entrance of new actors, 
which meant that competition in production became possible, as customers at the same time 
gained the ability to change supplier (Midttun & Summerton, 1996:18f). 

DH was not deregulated; it was rather commercialized (cf. Graham & Marvin, 2001:153). 
Many energy companies were transformed into corporations with greater independence from 
the municipalities in the years around 1996. Geographical monopolies still exist without 
competitive elements, but even municipal energy companies are run on business-like terms, 
although local politicians constitute the boards of directors. I will thus call what happened 
with DH commercialization. 

When talking about the period around 1996, as the ownership changes started several 
years before 1996 and continued several years thereafter, I will use the concept liberalization, 
as it can encompass both deregulation and commercialization. Liberalization is a broader 
concept, describing the economic ideas prevailing at the time (cf. Sioshansi, 2006). Newbery 
(1999) argued that 

[n]etwork utilities pose special problems of ownership and regulation whose solution is 
constrained by the institutional endowment of the country. Public policy towards these utilities 
will inevitably reflect deeper political and cultural features of society, as will the institutions that 
evolve in response to these factors. (Newbery, 1999:2) 

The liberalization of the energy market in Sweden and the deregulation of the electricity 
market and subsequent commercialization of the DH market reflect movements in Swedish 
policy in recent decades. The DH systems in the Stockholm region will thus be an example to 
show how this is reflected on regional and municipal levels. 

Liberalization of various infrasystems in various countries has been studied over the 
last 15–20 years, and most focus in previous research has been on electricity (See section 2.5). 
Telecommunications have been given attention as well, but are of less interest in this study, 
as I am more interested in energy systems, and especially grid-based ones. Studies on the 
effects of liberalization in DH are very limited (Rutherford [2008], being one exception), one 
reason being that few DH markets have been liberalized, but effects in the Swedish market 
are rather under-researched.  

1.1.3 THEORETICAL DEPARTURES 
To understand system development, the large technical systems (LTS) framework and 

its concepts (see Hughes, 1983, 1987; Kaijser, 1994) are used to illuminate the expansion and 
interconnections of the systems. DH did grow significantly in Sweden during the period 
studied, especially in the early years (cf. Werner, 2007), and to analyze the development of 
single systems into regional systems I need a system theory that focuses on both technical 
aspects and social aspects, and LTS does this. Splintering urbanism (Graham & Marvin, 2001) 
is used to understand the effects of liberalization and how it changed the rationales of system 
planning and management. The effects of this situation on users can also be understood with 
splintering urbanism concepts. To understand in which planning context the systems 
developed, the perspective of planning doctrines (Alexander & Faludi, 1996; Faludi & Van 
der Valk, 1994) is used. The planning of cities and their infrasystems is influenced by the 
sorts of ideas concerning spatial development that they exist within. This is important to 
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analyze to understand how the systems in the Stockholm region became regional. To 
understand system development, one has to understand urban planning, and planning 
doctrines help to do that. 

DH systems are, as argued in section 1, under pressure. Establishment and 
development of various infrasystems are rather well studied in the LTS research, but the 
effects of changing prerequisites need further studies. This dissertation aims to contribute to 
filling this gap. The splintering urbanism thesis has not been used to a large extent in Nordic 
contexts (exceptions being Rutherford [2008] and Summerton [2004]), and the Stockholm 
region case thus provides an opportunity to try the theoretical assumptions in this context, 
and also on a regional level, with focus on the effects on intermunicipal relations. By 
combining the splintering urbanism thesis with LTS, deeper understanding of what happens 
in the later phases of system development can be gained. Planning doctrines have not been 
used in Swedish contexts before, and I can thus contribute not only to better understanding 
of planning doctrines, how they change, and how various systems are influenced by the 
doctrine but also to understanding a relationship between doctrines and systems. The 
theoretical framework will be further developed in chapter 2.   

There are several previous studies performed in a Swedish context focusing on 
establishment systems and/or plants (Bohlin, 2004; Hrelja, 2006; Jacobsson, 1994; Khan, 
2004; Möller, 1997; Summerton 1992) and on energy planning and policy processes 
(Lindquist, 2000; Palm, 2004; Stenlund Nilsson Ivner, 2009). In this dissertation I take a 
different approach, as the focus is on the regional level and on intermunicipal cooperation 
concerning energy. Kaiserfeld (2005) argued that this is an under-researched field, and the 
same goes for studying development of sociotechnical systems during later development 
phases. 

The Stockholm region is a somewhat special case in Sweden, due to the density and 
high population, and there are no other similar examples of interconnected regional DH 
systems with interconnections between several different energy companies. However, the 
focus is not solely on the most densely built areas, but rather on the whole region as such. 
Many of the concerns among municipalities in the region, regarding the effects of 
liberalization or transition of systems, are similar to those in other medium-sized 
municipalities in Sweden as well. That it is a special case also makes it interesting in itself; it is 
an interesting story to tell about how the systems developed and grew into other 
municipalities, and what has changed along the way. The period is also interesting, due to the 
large changes that have occurred between 1978 and 2012 (the motivation for selecting the 
period is described in chapter 4). New political economies, transitions towards sustainable 
energy systems, and also weakening municipalities, planning-wise and economically (cf 
Blücher, 2006; Lind, 2002), make it an eventful period; the systems were already established, 
but the context changed fast.   

1.2 DISTRICT HEATING 
A DH system consists of three subsystems: the production plant/plants, the 

distribution system, and the users’ internal pipeline system. The heat is produced in the 
production plant, which through a grid-based distribution system delivers heating to the 
subscriber’s own central system in residential and non-residential premises and industries. In 
the heating plant the water is heated through combustion of various fuels such as biomass, 
waste, oil, and coal. Heat pumps and excess heat from industrial processes are also used in 
DH systems. The distribution system consists of two pipes, one with hot water and one for 
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the return water, in a closed system, and the heat is extracted through a heat exchanger within 
the buildings supplied by DH. From the heat exchangers, the heat is transported in a closed-
pipe system, supplying radiators with heat (Frederiksen & Werner, 1993:11f). In a combined 
heat and power plant, heat and electricity are produced in the same process. Water is heated 
and the steam produced passes through a turbine connected to a generator that is generating 
electricity. When the steam condenses, the heat is used in the DH system (Frederiksen & 
Werner, 1993:101). 

In the Swedish DH systems the fuels used in 2011 were 41 percent biomass, 18 percent 
waste, 8 percent from heat pumps, 7 percent industrial excess heat, 4 percent oil, 4 percent 
natural gas, 3 percent coal, and 3 percent peat, and other fuels making up 12 percent 
(Swedish District Heating Association [SDHA], 2013a). The fuels used have changed 
significantly during the last decades. Initially, oil was mainly used, until the oil crises in 1973 
and 1979, when focus to a large extent switched to coal and heat pumps (Werner, 2007). 
Sweden introduced several policies to promote reduced oil use and generally moved from a 
supply orientation towards an efficiency doctrine (Kaijser et al., 1988:19ff). Policies included 
mandatory municipal energy plans, in 1977, with the aim to increase energy conservation and 
to coordinate energy-related questions between different sectors. In 1981 it was included in 
the law on municipal energy planning that an oil reduction plan should be established. 
However, in 1986 it was decided that the demands on oil reduction in the plans should be 
removed, but that a comprehensive strategy concerning reduction of energy use, including 
oil, should be included in the energy plans, and in the early 1980s, the taxation for oil was 
increased (Energiforskningsnämnden et al., 1988:10f; SFS 1977:439; Werner, 2007). The 
transition continued, and during the 1990s, as the Brundtland Report and discussions on 
climate change made an impact on the policies, a carbon dioxide tax was introduced in 1991. 
The use of biomass fuels increased significantly from the 1990s onward (Werner, 2007). 
Subsidies have been introduced for replacing oil heating in one- and two-dwelling buildings 
and direct electric heating in all buildings, due to the closure of Barsebäck nuclear power 
plant (Ericsson, 2009:36). One of the most important policies in recent years is the green 
electricity certificate4, whose aim is to increase the amount of electricity produced from 
renewable fuels by 25 TWh to 2020 compared to 2002. CHP from biomass fuels is 
considered climate-friendly electricity and heat production, and it is thus an important part of 
this system, as well as of the general energy policy (SEA, 2012b; Swedish Government Bill, 
2009). DH and CHP are also considered important at the EU level, as they can potentially 
save primary energy (EC, 2011).  

After the liberalization, and controversial price increases in Fortum’s systems in the 
Stockholm region (see section 3.2), a new regulation, the “district heating law” was 
introduced, which entered into force in July 2008. The aim was to strengthen the position of 
DH customers, as the energy companies are obliged to be transparent in their pricing. A 
district heating board was also introduced, with the task to negotiate between energy 
companies and dissatisfied customers (SFS 2008:263).  

                                                
4The aim of the green electricity certificate system is to promote increase of renewable electricity 
production. Producers of renewable electricity receive one certificate from the state for each produced 
MWh of electricity. The producers can then sell the certificates to the electricity suppliers, which are 
required to buy certificates in relation to their electricity sales. The electricity suppliers in turn charge the 
users for the cost (SEA, 2012c). 
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A DH system often consists of more than one production plant, and each plant 
normally consists of several boilers. The boilers may have different capacities and different 
fuels, and the boiler with the lowest variable cost is the one used most frequently. These are, 
for example, CHPs using waste or biomass fuels, as the fuel prices are lower than fossil fuels, 
the emission costs are low, and they provide revenues from electricity sales. CHPs using 
biomass fuels can also gain revenues from the green electricity certificates. If a system 
consists of industrial excess heat, this supply has low variable costs and thus covers the “base 
load” of the system; see Figure 3. Temperature, and thus heat demand, varies substantially 
over one year. When the load is higher, boilers with higher variable costs are used, and when 
the demand is higher, the “peak load” is normally covered by oil-fueled boilers, which have 
the highest variable costs (Frederiksen & Werner, 1993:49ff). 

 
Figure 3. Schematic heat load duration curve for DH systems including different plants. Sources: 
Danestig & Henning, 2008; SOU, 2005. 

1.2.1 HISTORY AND MARKET 
DH has developed over a long time. The first systems were developed in the late 1800s 

in the United States, where a system for selling steam was established. In Europe, there were 
smaller systems in many cities early on, but the first commercial system was not created until 
the 1920s in Germany. It was mainly in the postwar period the development took off, as it 
was possible to combine the reconstruction of destroyed cities after World War II with the 
expansion of the systems (Werner, 1989:3). It was also during this period that the Swedish 
development took off. A number of smaller systems had been built before the war, but the 
first system owned and operated by the municipality was built in Karlstad in 1948, when a 
power plant was built to remedy lack of electricity capacity (Kaiserfeld, 1999:21). In the 
following years several Swedish municipalities established DH systems, for example, in 
Norrköping and Malmö in 1951, in Göteborg, Sundbyberg, and the City of Stockholm in 
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1953, and in Linköping and Västerås in 1954. The main argument for building DH networks 
during the period was to find a market for heat from future CHPs (Werner, 1991). Building 
CHP has also internationally been the main argument for building DH, but it is only in recent 
years that the Swedish DH companies started to build CHPs to a greater extent. The reasons 
that it took a long time in Sweden are many, but the low price of electricity from hydro 
power, and later nuclear power, was a factor, as was the lack of energy policies favoring 
CHPs (Hård & Olsson, 1994:122). There was also resistance from the main electricity 
supplier, state-owned Vattenfall, which felt a threat from the municipalities, as DH would 
take a significant part of the heating market and the traditional structure of the power 
industry would be altered. Vattenfall threatened the municipalities that planned construction 
of CHPs would meet with less favorable conditions concerning trade in electricity. As a 
result, CHP construction stagnated during the 1960s (Kaijser, 2001:78; Werner, 1991). 
Interestingly enough, this shows the tensions between two levels of monopolies: the national 
level with a state-owned monopoly through Vattenfall and local monopolies through the 
municipalities’ ownership of DH systems. With the new technology of CHP, the state-owned 
monopoly was threatened, and Vattenfall used their power to reduce the threat.  

It is possible to divide the Swedish DH development into a number of phases. From 
1948 to 1970 many municipal DH systems were established in large Swedish cities. Between 
1965 and 1974 the “million public housing” program was carried out, with the aim of 
building one million apartments to address the acute housing shortage. The apartments were 
built in large-scale projects, inspired by functionalism, and as the new residential areas were 
constructed, the DH systems were expanded to these areas (Werner, 2007:4).  In this way, the 
markets for housing and energy were expanded simultaneously. Brattberg (1996) described 
the development of the million public housing program in the City of Stockholm, 
emphasizing the dynamics between buildings and infrasystems while the new areas were 
being developed: 

What is too often forgotten when talking about the million public housing program as a city 
planning task is the large-scale new infrastructure underground. It was planned and built with 
large and long sewer tunnels, service tunnels for telecommunication and district heating, special 
systems for waste management. ... It is easy to afterwards discuss and criticize the visible result 
above ground, but also easy to forget that a large part of urban planning, the construction 
process, and the timetable were dictated by the facilities underground. (Brattberg, 1996:47, my 
translation) 

During the 1980s DH went through a strong expansion phase, due to the above-
mentioned energy policies, which favored DH (Werner, 2007). During the 1980s new DH 
systems were also established in a large number of medium-sized Swedish cities, for example, 
in Mjölby. Previously, these cities and urban areas were considered too sparse for DH, but 
establishment became possible due to favorable energy policies at the time (Summerton, 
1992:32). During the 1990s the DH development was continually strong because of carbon 
dioxide taxes and various investment programs supporting DH, such as the Local Investment 
Program (LIP) and Climate Investment Program (KLIMP) (Ericsson, 2009; Werner, 2007). 

The development of DH in Sweden can be seen in Figure 4. A gradual increase is 
visible throughout the 1990s, but thereafter the increase is rather modest. The annual average 
temperature, as, for example, a few years after 1985 and onward was colder than usual, which 
increased the DH demand and can explain the large peaks and valleys. The peak, in 2010, was 
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a cold year, but as 2011 was a warmer year, the production decreased to the average levels 
during the 2000s. The figures also show how ownership changes have occurred after 1990,5 
and some trends are obvious. The share of municipal corporations increased significantly 
during the 1990s, while municipal governments decreased to almost nothing. Municipalities 
remain majority owners, although private actors increased their share during the 1990s, but 
have thereafter stabilized. Fortum increased its share rapidly during the 1990s, especially 
when they bought Fortum and Sydkraft/E.ON, gradually increasing the share of DH 
produced. This development is further discussed in section 2.5. 

 

 
Figure 4. The development of district heating delivered in Sweden and the ownership from 1990 
onward (TWh). Sources: Andersson and Werner 2001, 2003, 2005; SDHA 2008, 2013b. 

District heating makes up almost 60 percent of the heat delivered to residential and 
non-residential premises today. Direct electric heating is the second largest heat source at 23 
percent, and biomass fuels makes up 15 percent of the heating market (SEA, 2012a). DH has 
the largest market share among multi-dwelling buildings, 92 percent (22 TWh) nationally, and 
makes up 78 percent (14 TWh) of the heat market for non-residential premises and 17 
percent (5.8 TWh) among one- and two-dwelling buildings (SEA, 2012a; 2012d; 2012e). DH 
has gradually increased market share since its introduction, and the development in the 
Stockholm region has generally followed the national development rather well, especially 
concerning multi-dwelling buildings; see Figure 5.   

                                                
5 Statistics before 1990 concerning ownership were not available. 
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Figure 5. District heating market share in different building sectors. Sources: Statistics Sweden [SCB], 
1984, 1985, 1986, 1987, 1988a, 1988b, 1990a, 1990b, 1991, 1992a, 1992b, 1993a, 1993b, 1994, 1995a, 1995b, 
1996a, 1996b, 1997, 1998a, 1998b, 1999a, 1999b, 1999c, 2000a, 2000b, 2001a, 2001b, 2001c, 2002a, 2002b, 
2002c, 2003a, 2003b, 2003c, 2004a, 2004b, 2004c, 2005a, 2005b, 2005c, 2006a, 2006b, 2006c, 2007a, 2007b, 
2007c; Swedish Energy Agency [SEA], 2009a, 2009b, 2009c, 2009d, 2009e, 2009f, 2011a, 2011b, 2011c, 
2011d, 2011e, 2011f, 2012d, 2012e, 2012f. 

1.2.2 MOTIVES FOR INVESTING IN DISTRICT HEATING 
The motives for building DH have been rather stable since the introduction. Werner 

(1989:3f) has presented direct economic motives, indirect motives, and positive effects of 
DH establishment. Direct economic motives are better fuel utilization and revenues from 
electricity sales in combined electricity and heat production, for example, waste; lower 
specific investment costs for heat production in larger plants; ability to use cheaper fuels of 
lower quality compared with smaller plants; the higher efficiency offered by larger plants than 
smaller units; and the possibility to make use of excess heat from local industries. Indirect 
motives are better local environmental quality thanks to better combustion and higher 
chimneys; better global environmental quality, as implementing environmentally friendly 
policies can be done more easily and cheaply at one concentrated spot; lower risks of fire in 
cities; more flexibility on the supply side, as plants can be rebuilt within a few years; and less 
space needed for heating installations in buildings. There are also disadvantages: greater 
consequences in case of breakdown or sabotage; to a large extent, loss of common 
knowledge among citizens regarding heat; lower ability of single citizens to affect their own 
supply situation; and increases in the cost of distributing the heat such that, in many cases, 
the economic advantage of DH disappears, for example, in sparsely built areas.  

DH systems require a large initial investment and thus have large sunken costs. They 
are normally, at least when established, natural monopolies and strongly institutionally 
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integrated; they are systems with tight couplings. There are seldom alternative values of the 
systems (Kaijser, 1994:71ff). Summerton (1992:75ff) argued that DH is a special grid-based 
system, as while electricity is basically non-substitutive in many of its applications, DH 
provides a “generalized” service that can be provided by other energy carriers. DH is also, 
due to technical and economic reasons, a local, or regional, system, while, for example, other 
grid-based systems such as gas and electricity can be interconnected into national or 
international systems. The technical components of DH systems, as well as those of gas and 
electricity, also have long lead times and high initial investment costs. There is also a 
considerable uncertainty with regard to subscriber behavior, and there are strong mutual 
commitments and strong interdependencies between subscribers and their suppliers.  

1.3 OUTLINE OF THE DISSERTATION 
The rest of the dissertation is structured as follows: in chapter 2 the theoretical 

framework used is presented. In chapter 3 the Swedish planning system is presented, as well 
as a more detailed analysis of the DH systems in the Stockholm region. In chapter 4 I present 
and discuss my methodological choices and considerations. Summaries of the papers 
included are presented in chapter 5, and in chapter 6 the overall conclusions from the 
dissertation, and suggestions for future research, are presented.  
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THEORY AND PREVIOUS STUDIES 

In this chapter I will present the theoretical framework that I have used to analyze the 
empirical findings, as well as previous studies relating to the theoretical frameworks. I will 
introduce the theoretical perspectives of large technical systems (LTS), splintering urbanism 
(SU), and planning doctrines, and the concepts used in each perspective. Finally, I will discuss 
the benefits of combining these theories.  

2.1 OVERALL THEORETICAL FRAMEWORK 
I will in this dissertation take departure from three theoretical frameworks: large 

technical systems, splintering urbanism, and planning doctrines. These three perspectives are 
combined to achieve a deeper understanding of development of the regional district heating 
system. Since the study extends over a long period, it has been difficult to find a theory that 
completely covers and explains system development throughout this period; combining the 
theories instead helps me to make a theoretical triangulation.  

The theories are all rather well developed, but there are still research gaps to be filled. 
The tradition of LTS has mainly been to study system development, and that mainly in the 
context of public ownership and operation. Meanwhile, few studies within the LTS tradition 
have been made of systems in a context of changing political economy, as most studies have 
focused on system establishment and development, but rarely what happens thereafter. The 
Stockholm region case gives an opportunity for such analysis. SU is more helpful in analyzing 
the effects of liberalization of various infrasystems. At the same time this perspective gives 
attention to both the urban environment and users, which to a large extent is lacking in LTS. 
Combining these two theories gives deeper understanding of system development in a 
changing context. 

These two perspectives focus on infrasystems, albeit to different degrees, and the 
concept of the planning doctrine focuses on the planning context that prevails. System 
development depends on overall ideas and understanding of planning that exists in specific 
regions during specific times: the planning doctrine. Planning doctrines have not, however, 
been studied in relation to other urban systems, which I see potential in doing, through the 
DH systems in the Stockholm region. Therefore, planning doctrine is used to describe the 
planning context in which the regional energy system was created; to understand system 
development you need to understand urban planning.  

The main ideas of the perspectives are presented in each paper, but I will introduce 
them more thoroughly here, as space is limited in the papers.  

2.2 LARGE TECHNICAL SYSTEMS 
Thomas P. Hughes’s Networks of Power was a pioneering work in what was to become 

the LTS tradition, and a large number of studies have followed (i.e., Coutard, 1999a; Coutard 
et al., 2005; Hughes, 1987; Hughes & Mayntz, 1988; La Porte, 1991; Summerton, 1994a). 
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Most studies have concerned the establishment of systems. The main idea is that systems 
grow and develop following phases;6 it further considers how different obstacles associated 
with each phase are overcome by system builders and other actors involved in the system 
(Hughes, 1983:14f). Previous studies using an LTS perspective are presented in section 2.2. 

I will in this study, however, use the concepts used by Arne Kaijser (1994:75ff), which 
were inspired by Hughes, concerning phases—establishment, expansion, and stagnation—
since they are more direct and distinct than Hughes’s concepts. Kaijser also paid more 
attention to the later phases in general than did Hughes, especially the stagnation phase, 
which takes it a step further. Unlike many other LTS studies, this dissertation thus takes its 
departure in the expansion phase and puts much emphasis on the stagnation phase.  

The LTS perspective suits my dissertation due to the focus on systems and the 
sociotechnical perspective, and even though it is a rather old framework, there are no better 
concepts within which to understand historical system development than LTS. In the case 
presented here, I recognize similar reasons for system expansions as described in other LTS 
studies.  

In Paper 3, “Swedish District Heating—A System in Stagnation,” LTS is used as the 
analytical framework.  

2.2.1 EXPANSION 
When systems have been established, and have passed through the various obstacles 

related to this phase, they enter the phase of expansion. Expansion of a system can, Kaijser 
argued (1994:78ff), take place in two ways, geographically or by expanding to new 
applications. The driving forces behind the expansion are often economic, due to large initial 
investments and sunken costs. Due to economies of scale, the costs of system management 
and operation can be reduced, and economy of scope may increase the diversity in the 
system. Large plants tend to have lower investments per kW of installed capacity than smaller 
plants. In the case of DH, high costs of the distribution system and heat losses limit 
expansion; for that reason, DH systems seldom exceed city limits.  

Hughes (1987) argued that large technical systems and the actors involved tend to strive 
for constant growth, due to economies of scale and aims for personal power, but these are 
not sufficient explanations. The concepts of load factor and economic mix are important 
explanations, as it is advantageous to create a system with diversity, to even out the load 
(usage) of the system. A system with both industries and residential buildings thus has a more 
even load, with smaller peaks and valleys in demand, and thus a better return on investment, 
than a system with less diversity; the system has a higher load factor. The load factor is the 
average usage in relation to the maximum capacity, and the higher the ratio, the more 
efficient the system. Economic mix describes differences on the production side, as several 
interconnected plants with different characteristics give a higher diversity in production and 
thus an increased economic mix (Hughes, 1987:72f). In a DH system, having industrial 
customers means the load is not as dependent on climate, and the base load is thus more 
even. Interconnections of systems can give a similar effect: the systems together can take 
advantage of economies of scale, as the aggregate system can make better use of large plants, 
                                                
6 The phases used by Thomas P. Hughes are invention, development, system growth, technological 
transfer, and momentum and consolidation (see Hughes, 1983, 1987). The phases do, however, differ 
between the various books (see Bladh, 2003), but these definitions are the most commonly used. 
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and it can also produce a higher economic mix (Hughes, 1987:66ff). Hughes is not the only 
LTS scholar focusing on expansion of systems, as it has been understood that systems are 
most easily controlled by expansion and that they tend to have an inherent striving for 
evolution and development (Joerges, 1988:27). 

In expanding systems, bottlenecks or reverse salients (Hughes, 1983:14) may arise, 
often technical in nature, because system components are not completely adjusted to the 
system or because production capacity does not keep up with the system expansion. The 
reverse salient may also be institutional, with laws not adapted to new contexts or systems. 
These obstacles take a long time to overcome, and in some cases, institutional bottlenecks 
might be more difficult to resolve than technical ones, as transitions from “old” to “new” 
system configurations can be overcome by bridging technologies. Expansion also has an 
impact on future development according to the technical choices made along the way, be 
they width of train tracks or pressure in DH systems. At the same time, adjustments to 
existing structures need to be made. These are forms of path dependency or obduracy 
(Hommels, 2005), which are especially evident in systems with tight couplings. In tightly 
coupled systems several technical components are dependent on each other, and a change in 
one component requires adjustments to others. The extent to which the system is coupled 
also influences the organization structure, as grid-based systems like DH require strong 
coordination, and these systems commonly have far-reaching vertical integration. These kinds 
of systems have been developed into monopolies for these reasons (Kaijser, 1994:67ff). 

Hughes found that in the various phases, certain actors, called system builders, have an 
important role in developing the system. In the initial phases the inventor is important in 
solving critical problems as an inventor-entrepreneur. He or she must endow the invention 
with the economic, political, and social characteristics needed to survive in the world. The 
social construction of technology becomes evident here. In the expansive phases the 
manager-entrepreneurs are important in solving problems (Hughes, 1987:62ff). Criticism has 
been raised against the LTS literature for its focus on heroic, often male, actors in the system 
development, as it offers only one side of the picture. From this approach the researcher 
might also lose critical distance towards the object studied and thus other actors of 
importance might be neglected (Summerton, 1998:33ff).  

When a system achieves enough size and power, it gains an inherent inertia towards 
change; it reaches momentum. The system is then embedded in the society and of such 
importance that it is difficult to change. There are a substantial number of actors in various 
positions that are dependent on the system’s survival and development, and changes become 
very difficult to implement.  The system might give the impression of being autonomous, but 
radical events, such as wars, can still cause changes to the system (Hughes, 1987:76ff; cf. 
Summerton, 1994). Bladh (2007) argued that Hughes also defined momentum from the 
perspective that an infrasystem can influence the political system due to its size and 
importance in society and that it also affects customers by its pricing. There are also some 
influences from outside the system, for example, by environmental groups, whose demands 
might hinder momentum, or change user patterns. 

Scholars have criticized the concept of momentum from a social constructivist 
perspective, arguing that the concept resembles technical determinism. It is argued that 
technologies do not develop following an inherent technological or scientific logic; rather, 
they evolve due to pressure in particular directions (Bijker & Law, 1992:3). Other critics have 
raised concerns about ideas of linearity in system development with 
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a biased focus on system-building as the creation of integrated, well-controlled systems that have 
been shaped in ordered processes and with clear phases of development, rather than highlighting 
the inherent chaos, challenges, and conflicts—as well as, I would add, the high level of 
uncertainty in system-building. (Ewertsson, 2001:84) 

Ingelstam (2012:252) discussed the idea of “technical core” (cf. Hughes, 1983) that is 
often discussed in the literature, around which the system evolves. He argued that even 
though it is perhaps not difficult to identify a technical core in a technical system, it is 
difficult to do it while studying, for example, the postal service as an LTS (cf. Bladh, 2007).  

2.2.2. STAGNATION 
Hughes and other LTS scholars have given less attention to what happens when the 

expansion of a system is over. Kaijser has taken up where Hughes left off, by analyzing 
systems that have reached momentum, and what happens thereafter, when systems are 
stagnating. Stagnation is, though, not an ending, declining phase; systems can end up in a 
stable mode or a revolution can start a positive trend again (cf. Gökalp, 1992).  

Kaijser argued that the expansion of systems is decided by competing systems. New 
problems arise when a system ceases to expand, and how these problems are handled by the 
actors involved and the system managers determines whether the system will end up in a 
stable condition or start a downward spiral. Whether a system has an alternative value or not 
is essential for a stagnating system, and grid-based systems often have this problem. They 
might also, as often is the case with DH, be local in their extension (Kaijser, 1994:85ff). 
Whether a system offers unique services or not is crucial. The electrical system is one 
example, as demand has stagnated in the Swedish electrical system since the 1980s, but it has 
remained at a stable level, as electricity is a specific product, difficult to replace (Högselius & 
Kaijser, 2007:293ff). Saturated markets might also be an explanation for stagnation (Kaijser, 
2004:159).  

2.2.3 REGIONAL SYSTEMS  
Bladh (2007) argued that Hughes had a phase theory regarding electrical systems, in 

which regional systems are the last phase. Regional, especially electricity, systems were created 
while striving for a higher economic mix and load factor, and urban systems were 
interconnected to larger systems—regional systems. These were “planned systems,” where 
organizations were merged and larger turbines could be used (Hughes, 1983:324). Hughes 
(1983:370f) summarized regional systems’ characteristics and principles in 11 points, which 
are of relevance to my study, as they describe the rationales concerning system development, 
and even though they are specific to electricity, they help in understanding DH development: 

1. Obtaining economies of scale with large generating units (steam and water 
turbines) 

2. Massing the generating units near load center or economical sources of energy 
and near cooling water (giant power plants) 

3. Transmitting electricity to load centers (high-voltage transmission lines) 
4. Cultivating mass consumption by charging low and differential rates and 

allowing supply to create demand 
5. Interconnecting power plants to optimize their different characteristics 
6. Interconnecting loads to take advantage of diversity and thereby raise load and 

demand factors 
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7. Centralizing control of interconnected loads and power plants (establishing 
dispatching, or system-coordinating, centers) 

8. Forecasting load requirements in order to achieve optimum operations within 
the interconnected system 

9. Lowering installed and reserve capacity and coordinating maintenance 
shutdowns through the exploitation of power plant interconnections 

10. Accepting government regulation in order to establish a natural monopoly 
11. Earning a regular and adequate return on investment in order to obtain capital 

at reasonable interest  
These principles were guidelines for achieving lower costs and higher reliability of 

supply, which were the primary objectives for regional system builders (Hughes, 1983:371). 

2.2.4 USE OF CONCEPTS 
The LTS perspective is useful in this study, as it helps in understanding the 

development of the DH systems in the Stockholm region. My study begins in the late 1970s, 
a time when the most important DH systems were already established, and this first phase of 
system development is thus given less attention in the dissertation. 

The perspective describes system evolution from the perspective of the system builders 
and has a strong supply orientation, in a context of hierarchically controlled systems in strong 
public management. This can be, and is as mentioned above, criticized, but it does suit the 
development of Swedish infrasystems well, as several studies have shown (Bohlin, 2004; 
Kaijser, 1994; Summerton, 1992). The concepts of expansion and stagnation will thus be used to 
describe development and change of the systems in the Stockholm region, as they helps in 
understanding the rationales behind system expansion in the contexts of public monopolies. 
They also help to understand the transition from one phase to another and what might be the 
explanations for this.  

Hughes’s concepts of load factor and economic mix help in understanding system 
expansion, in a context of system expansion as the only way to develop systems. The ideas of 
regional systems, and the guiding principles described in section 2.1.3, are relevant in my 
analysis of the DH system development, and whether these principles are still relevant today. 

I do, however, see a limitation in the LTS tradition. Urban planning perspectives have 
been rather absent in the studies, despite a focus on urban infrasystems. I also see limitations 
in the LTS perspective for analyzing the development in recent years, with liberalization and a 
changed political economy. Hughes’s studies, and many thereafter, have focused on system 
development in an economic and political context that is not particularly relevant now, and 
even though studies in the anthologies edited by Summerton (1994a), Coutard (1999a), and 
Coutard et al. (2005) have taken a new approach to large technical systems, the level of detail 
in the analytical concepts is not sufficient. The one-sided focus on the production side in the 
early studies also makes LTS less useful as a theoretical perspective for understanding the 
relationship between energy companies and users, which is important to understand in 
system development. In all these aspects, the SU thesis is more helpful, and will be presented 
in section 2.3.  

In the next section I will present previous studies using LTS and sociotechnical 
perspectives. 
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2.3 PREVIOUS STUDIES ON INFRASYSTEMS  
A series of studies on infrasystem development have been conducted. I see DH 

systems as part of a larger whole through their relationship to buildings and other 
infrastructure; they evolve in relation to other systems. Gullberg and Kaijser (2004) discussed 
the city and its systems as “landscapes of buildings” and “landscape of networks,” and 
stressed their interdependence. There are relatively few studies that see these two parts 
together, but splintering urbanism studies, for example, take the same approach. Many 
studies do focus on transportation between and within cities, which is highly relevant for 
urban and interurban development, but I am more interested in grid-based energy systems.  

2.3.1 CO-EVOLUTION OF CITIES AND INFRASYSTEMS 
Star (1999:380ff) argued that infrastructure has certain characteristics that make it 

important in all kinds of work and everyday life due to its embeddedness, but that it is by 
definition invisible and in the background and becomes visible upon breakdown. Graham 
and Marvin (2001:16ff) argued that the complex relationship between infrastructure and cities 
is not well developed in previous studies. They saw five reasons for this: disciplinary and 
subdisciplinary boundaries have hindered studies with a trans- or interdisciplinary approach; 
geographers have historically to a large extent treated technology as something neutral; 
sociologists have failed to look beyond classical and rather static formulations centering on 
class, gender, and so on, and thus not found infrastructure interesting; the focus in 
architecture and urbanism has been more on design; and lastly, infrastructure is often 
considered something in the background.  

Pioneer work by Tarr and Dupuy (1988:xiiiff) in the anthology Technology and the Rise of 
the Networked City in Europe and America showed examples of co-evolution from transport, 
water, sewage, energy, and communication. They meant that technology has always been of 
paramount importance to cities, but it is only since industrialization in the late 1800s that 
urban technical networks have been created. The systems all have in common that they make 
possible and control urban life. Some are visible, while others are invisible; and they are often 
associated with not only positive characteristics, but also with negative side effects, and while 
they create opportunities, vulnerability also increases.  

Melosi (2000) has taken a similar starting point in his studies of sanitary systems in 
American cities from around 1790 to the 2000s. He stresses the importance of sanitary 
systems in the development of American cities: 

While economic forces are essential to the formation of cities, urban growth depends on service 
systems that shape infrastructure and define the quality of life. (Melosi, 2000:1) 

Melosi (2000) showed the systems’ connection to urban development and the political 
context, and how they have been heavily dependent on each other. Development of the 
system was an important part of modernization, albeit not always fairly distributed among 
classes and ethnicities, while also giving rise to external effects. The focus on creating 
permanent, centralized systems offered advantages and also disadvantages, especially in terms 
of the inertia they gave rise to. The systems provided little space to adapt to meet new 
challenges, and he believes that this has led to an “infrastructure crisis” where capital intensity 
in both establishment and maintenance makes the systems difficult to change. There is often 
a conflict between maintaining existing systems and expanding into new areas and customers.  
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The points of departure in the above-mentioned studies are important, as they focus 
both on the codependency of cities and infrasystems, and the inertia and obduracy they 
create for each other. Melosi’s study is inspiring, because the research design focuses on a 
system over a long time and thus reveals the ups and downs. 

2.3.2 DEVELOPMENT OF INFRASYSTEMS 
My study begins in the later phases of infrasystem development, during the expansion 

phase. I will, however, mention some of the previous studies on establishment of 
infrasystems in Sweden, which relate to my study.  

Kaijser (1986) has analyzed the rise and fall of Swedish gasworks between the mid-
1800s and the mid-1900s. He found that the development of gas more or less from start to 
finish was characterized by competition from electricity, due to their similar system 
characteristics; high investment costs, high quality energy, and advantages of economies of 
scale, meant that expanding the systems was an important strategy. In so doing, they became 
direct competitors with each other, which made it difficult for more than one to survive in 
areas where usage overlapped. The superior economic and technical characteristics of 
electricity drove gas out of competition from the lighting market in the early 1900s. Unlike 
when the same thing happened in the stove market, gas could not find a new market this 
time. It was a fight between the players who represented the two systems in terms of 
performance, propaganda, and pricing. Kaijser also showed how stakeholders’ beliefs and 
attitudes towards the system are important for development, as a positive vision of the future 
can create a virtuous cycle, while pessimistic views might start negative cycles. In this study I 
focus on an established system that is exposed to strong competition, and other types of 
pressures. Stakeholder confidence is important here too (1986). The book I fädrens spår by 
Kaijser (1994) took a wider view of the development of Swedish infrasystems. Here Kaijser 
argued for a Swedish model of infrastructure development of close collaboration between 
different partners, often with government agencies as a driving party along with private 
players (cf. Fridlund, 19997).  

Summerton’s (1992) dissertation, District Heating Comes to Town, focused on the 
establishment of a DH system in the Swedish municipality of Mjölby. The system was 
established in the 1980s, a decade when many medium-sized Swedish municipalities 
established DH systems, and Summerton found that to succeed, system builders needed to 
ally themselves with driving actors—enthusiasts—who could negotiate, create compelling 
strategies, and simply mobilize other actors. Mjölby’s municipal housing company was one of 
the driving forces, which meant that the energy system was assured of an initial market, and 
DH was at the time an established system concept in Sweden, meaning that strong 
professional and institutional support structures existed. Expansion of the system was 
achieved by strategies to target customers who had old oil-fired heating systems, as these 
were at imminent risk of breakdown and therefore in need of replacement, and also to focus 
on municipally owned buildings, which provided an important customer base. At the time of 
DH establishment in Mjölby, municipalities could designate areas as “district heating areas” 

                                                
7 Fridlund (1999) called this a “development pair” (utvecklingspar), through a joint development of new 
technologies by the state and big industries, in, for example, the development of electric power 
technologies between the state power utility (to be Vattenfall) and the Swedish electrotechnical company 
(Allmänna Svenska Elektriska Aktiebolaget, known as ASEA, which later became ABB) from the early 
1900s up until the 1960s. 



Chapter 2 
________________________________________________________________________              

 24 

in municipal plans, and other forms of heating were thus practically forbidden, which was the 
case with heat pumps, which were the biggest threat.  

Jonsson et al. (2000:78ff, based on Möller [1997]), described the development of 
infrasystems in Västerås and Kalmar, and found that experience with building urban water 
systems helped when developing central heating systems in buildings. This helped the 
implementation of DH systems, and the development of the distribution system followed 
patterns similar to those of the water systems, starting as smaller systems in the city center, 
expanding to existing housing, and then being connected to new buildings in the suburbs. 
There were differences in expansions between the two cities, as in Västerås practically the 
whole city became covered by DH, and even though Kalmar started building DH later, it is 
argued that its development could have covered more than multi-dwelling buildings. The 
reasons might have been down to not only different policies concerning DH but also the 
different prerequisites that existed in 1954 (when Västerås established their system) and 1972 
(for Kalmar). The authors concluded, concerning development of urban infrasystems, that 
the systems developed large organizations, a growing municipal sector, and conflicts—but 
also cooperation—between private and municipal actors. They have been central in the 
creation of the modern society. 

There are other studies concerning establishment of systems, such as Kaijser and 
Summerton’s (1983) study on the conditions for establishing DH in Motala, Bohlin’s (2004) 
dissertation on the establishment of DH systems in Helsingborg and Gävle, and Hallström’s 
(2002) study on the emergence of sanitary systems in Norrköping and Linköping. The studies 
show how the systems have developed in competition with other systems, and that high 
investment costs, path dependency, and obduracy do actually have an impact on future 
development. Even though systems might have been developed in technocratic 
environments, social aspects, actors’ views of the future, and user adoption are of large 
importance for developing successful systems.  

My study begins with 1978, when the majority of the DH systems in the Stockholm 
region were already established. These systems have since expanded and reached a mature 
phase, momentum; it is thus interesting to understand how the systems have been influenced 
by new external factors. In the next section, literature with this focus will be presented. 

2.3.3 LATER PHASES IN SYSTEM DEVELOPMENT  
The anthology Changing Large Technical Systems, edited by Summerton (1994a), was one 

of the first books to discuss system reconfigurations within the LTS tradition. Its focus is on 
dynamics of situations when “previously achieved closure is undone” (Summerton, 1994b:5).  

Summerton (1994b:5f) identified three historical kinds of reconfigurations: first, 
through the geographical expansion and interconnections of systems over administrative 
borders. Regional systems have become national, and national have become international (cf. 
Vleuten, van der & Kaijser, 2006). The second concerns interconnections of systems with 
different functions. For example, the transport system has changed due to better connections 
with telecommunication systems used for traffic control. Third, reconfigurations have 
happened by reorganization, as previous monopoly systems have been opened up for 
competition and entrance of new actors. Summerton argued that systems do not change only 
due to the kinds of revolutions Hughes has discussed: 

 It might be tempting to associate the dynamics of reconfiguration with rapid or revolutionary 
process. Such an assumption is, however, potentially deceptive. What initially might appear to be 



Chapter 2 
________________________________________________________________________ 

  25 

a “revolution” can in fact be the outcome of a series of small, incremental adaptations over time. 
The cumulative effects of these steps can nevertheless be at least as substantial as the effect of 
abrupt innovation (Summerton, 1994b:5). 

Rather, systems can never be closed, be “black-boxed” for good, and when they do finally 
open up, there are opportunities for change. It might even be small changes or adoptions that 
have taken place over a long time and they are thus not considered radical. I agree with this 
assumption, that changes in systems happens in small steps, all the time, and thus it is 
necessary to study system development over a long period.  

In the anthology The Governance of Large Technical Systems, edited by Coutard (1999a), this 
discussion is continued. The focus is on how the new challenges affect ways to control and 
understand the infrasystems. The earlier ideas of economic mix and load factor as driving 
forces for development of certain infrasystems, like electricity, have been completed with 
insights about the problems resulting from interconnections across administrative 
boundaries, such as regulatory, technical, and organizational difficulties. Offner (1999:231) 
argued that system development must also be seen with new eyes, where it is not only spatial 
(extensive) expansion that is important; rather, the system is also being developed intensively 
by densification of the system in the form of inclusion of other types of flows of energy, 
services, and people. Coutard (1999b:3ff) also believed that many of the previous 
assumptions and contexts in which infrastructure systems developed have been challenged in 
recent years. First, the understanding of the financial performance of hierarchical systems 
with strong government intervention is increasingly being questioned, mainly because 
customers’ wants and needs are not always met, but also because of criticism leveled against 
weak technological and organizational innovation. Second, increased skepticism is directed 
generally against government activities and involvement in economic activities. Third, public 
opinion regarding technical systems fluctuates more. The external effects generated by 
infrasystems have also prompted opposition to the systems’ expansion. Finally, the idea of 
cooperation between national authorities and infrastructure system developers is starting to 
be questioned. Corporate strategies are decided on a different level, more likely international, 
with other goals in mind. Taken together, these processes result in radically changing 
frameworks of governance at all possible levels. They give rise to new, complex strategic and 
policy-oriented issues that turn upside down the “old” ways of developing systems. This does 
provide an important input to my study, as DH systems in the Stockholm region developed 
and changed in this context. They were established in an “old” context, but continue to 
evolve within an increasingly different reality.  

Moss (2001:5ff) argued for a similar development. A number of changes have occurred 
which have affected the operation and planning of infrasystems. Until the 1990s, the aim was 
to provide citizens with adequate and safe service that was available and affordable for all. By 
increasing the supply capacity to avoid bottlenecks, the physical systems expanded and 
maximized connection levels. Territorial monopoly gave providers the opportunity to make 
long-term plans and investments. All this has changed in recent years, as the systems need to 
be modernized; future user demand is insecure, due to the political pressure for 
environmental improvements and technical innovations. Meanwhile, new economic 
rationales have emerged due to changed political economies focusing on deregulation and 
liberalization (cf. Guy et al., 2011). Coutard and Rutherford (2011) have argued that the 
challenges to the old large technical systems might strengthen the development of 
decentralized systems, creating a “post-network city” with off-grid settlements and local 
cycles.  
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2.4 SPLINTERING URBANISM 
The splintering urbanism thesis will help in analyzing the development of the systems 

in recent decades, in a time of liberalization and changed prerequisites for infrasystems, in 
more detail than is possible with LTS. The perspective is used in Papers 2 and 4. 

Graham and Marvin (2001) have in their book Splintering Urbanism described and 
developed a platform to be used in analyzing recent changing processes within infrasystem 
management and ownership. Their point of departure is that the establishment and 
expansion of infrasystems have been in the context of a “modern infrastructure ideal”, which 
favored monopolistic, public, and integrated infrasystems with standardized services. They 
have argued that this was a complex and multifaceted construction that embraced 
intersections between ideology, technology, geography, culture, politics, history, philosophy, 
and society.  

Graham and Marvin (2001:40ff) argued that four pillars were important in 
underpinning the construction of the modern infrastructure ideal: a powerful set of 
ideological beliefs asserting the positive transformative powers of modern science and 
networked technologies; new practices and theories of modern, state-backed urban planning; 
the coming together of ideologies of planning and technology to support mass production, 
inspired by “Fordism,” and consumption, mediated by the standardized infrastructure 
systems of the cities; and efforts by governments and states to support the shift to regulated, 
near-universal access to infrastructure networks across cities, regions, and nations. 

The modern infrastructure ideal was not one universal form that was perfectly realized; 
rather it took various forms in different national and technical contexts. The systems were 
rolled out citywide, regionally, or nationally, and the services were standardized, 
monopolized, and integrated. Graham and Marvin (2001:87ff) argued that this was especially 
the case during the period 1850–1960. The development was tightly connected with the 
creation of modern national states and urban planning movements. Large emphasis is given 
to the integrated, comprehensive, and rational planning that the systems developed within, 
which were characterized by tight connections between planning and system development. 
The systems became embedded in the cities, though rather invisible and hidden, and for a 
long time were seen as public goods. This ideal has since the 1960s been undermined by 
several powerful factors: infrastructure crisis due to physical deterioration of infrastructure, 
the lack of public financing of new facilities and maintenance, and also the effect that urban 
sprawl had on the systems, with increased system operation at lower concentration (cf. 
Melosi, 2000); changed political economies of urban infrastructure development and 
governance; neoliberalism and retreat of the state due to decreased economic resources; 
economic integration; development of infrastructural consumerism, where electricity and 
similar services are treated as commodities rather than public goods; and a collapse of the 
comprehensive ideal in urban planning in favor of project planning with high involvement of 
private actors as either land owners or developers, meaning that pragmatic planning is 
replacing long-term, visionary ideas of city development. 

Graham and Marvin (2001) argued that through these processes, a fragmentation of the 
cities has taken place following the unbundling of infrastructure, from integrated to 
unbundled urban networks.  

[T]he diverse political and regulatory regimes that supported the roll-out of power, transport, 
communications, street and transport networks towards the rhetorical goal of standardised 
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ubiquity are, in many cities and states being ‘unbundled’ and ‘splintered’ as a result of a 
widespread movement towards privatisation and liberalisation. (Graham & Marvin, 
2001:382) 

Planning and management of infrasystems have changed, following new rationales, and 
the main reasons are argued to be economic liberalization and emergence of new 
technologies. New technologies have helped to reduce the prerequisites for natural 
monopolies in infrasystem supply, made it possible to unbundle networks, increased diversity 
and quality in infrastructure services, given new opportunities for management and control of 
infrasystems, and supported the development of technologies that have facilitated supply 
alternative at lower cost (Graham & Marvin, 2001:138ff).  

The technologies have helped to segment the integrated infrasystems into different 
network elements and service packages. The segmentation also involves opening of activities 
and functions that previously were integrated in monopolies and giving them opportunities 
for various forms of competition:  

The process of unbundling, therefore, attempts to separate the natural monopoly segments of a 
network and then promote new entrants and competition in segments that are potentially 
competitive. (Graham & Marvin, 2001:141)  

Because of the possibilities to segment markets, opportunities have emerged to focus 
on valued, affluent users that are more lucrative for the service provider and thus realize 
higher return on investment. Graham and Marvin (1994, 2001:166ff,) called this new sort of 
business logic “cherry-picking” of affluent customers and bypassing or social dumping of less 
valued user groups. These processes and rationales are described in more detail below, but 
the effects were argued by Graham and Marvin (2001:249ff) to be the creation of “premium 
networks spaces”—enclaves with access to better and more secure infrasystem service. The 
most valued and affluent user groups are given this possibility as competition arises around 
hot spots, where infrasystem providers can compete for customers.  

Few Swedish, or Nordic, for that matter, studies have used the SU perspective. The 
exceptions are Rutherford’s study of the privatization of the energy company in the City of 
Stockholm, which will be presented in detail in section 3.2, and Summerton’s (2004; cf. 
Summerton, 2001) study of Swedish electricity companies’ failed attempts to create customer 
segments by means of various service packages after the deregulation of the Swedish 
electricity market. Other studies have been made of “shrinking” cities in eastern Germany 
(Moss, 2008), historical network provision in Mumbai (Zérah, 2008), and of the relationship 
between sociospatial fragmentation and the integration of networks in Los Angeles 
(MacKillop & Boudreau, 2008).  

2.4.1 BYPASS AND CHERRY PICKING 
Graham and Marvin have identified how infrastructure is used to connect certain places 

and users closer to each other, and at the same time exclude those outside of the systems. 
The concept is called “infrastructural bypass” and can occur through multiple 
telecommunication networks (telephone, satellite, cable, and mobile); development of 
replacement energy systems (electricity, gas, DH, or local production); creation of parallel or 
replacement telecom connections (“fat” Internet pipes); or highways and streets (private 
skywalks and tunnels). The new networks and systems are often adapted to suit and connect 
certain valued users, while excluding others. The excluded users need to rely on existing 
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systems. Three types of “infrastructural bypass” have been identified: local, glocal, and virtual 
network bypass (Graham & Marvin, 2001:166ff). 

In this study “local bypass” is relevant, as energy companies, for example, might choose 
not to connect certain residential areas to the DH systems due to low expected profitability. 
Three styles of local bypass, of which two are relevant, have been identified by Graham and 
Marvin (2001:168ff): 

1. creation of a new parallel network that connects valued users and zones to a 
high quality and enlarged range of services; and  

2. physical segmentation of an existing infrastructure network, where elements of 
the systems withdraw from the public sector and instead focus on new zones 
for valued users. 

Guy et al. (1999) used the concept “cherry picking”8 to describe how users and hot 
spots that are considered highly valuable are targeted for connection to the system. The 
infrasystem service providers do advanced analyses to find the most affluent, and thus the 
most lucrative, customers, and thus try to adapt to meet their demands. The new logics of 
network management with cherry picking as a central strategy are presented in Table 1. 

Table 1. Logics of cherry picking. Source: Guy et al., 1999:160. 

Objective Spatial Customers Nature of 
service 

Service 
measures 

Costs Impacts 

Increase 
profitability 
by concen-
trating on 
most 
lucrative 
customers 

Hot spots: 
e.g. the 
City of 
London 

Large 
commercial 
users 

Choice and 
compe-
tition 

Cost, 
quality 

Down-
wards 

More 
compe-
tition in 
hot spots 

 

The cherry picked hot spots and users are the ones that seems to gain the most from 
the new era of competition, through cheap service, higher supply security, and power to 
negotiate deals (cf. Palm, 2007 regarding monopsony), and may get access to better 
innovations (Graham & Marvin, 1994; cf. Guy et al., 1999).   

I will use cherry picking as a complement to bypass, as it takes a different perspective on 
infrasystem provision, and the two concepts describe both practically and semantically 
opposing dynamics and rationales. While cherry picking is used mostly to describe strategies 
to find the most affluent customers and can be seen as a deliberate action only from the 
perspective of the system developer, bypass can be seen from the perspective of both the 
users and system developer. 

Criticism has been raised regarding SU by, for example, Coutard (2008), who argued 
that the concept of a modern infrastructure ideal has flaws, albeit that the notion of a modern 
integrated ideal is convincing; however, its collapse should not be interpreted as a result of 

                                                
8 The concept of cherry picking was used in several articles before the book Splintering Urbanism; see, for 
example, Graham and Marvin (1994), Guy, Graham and Marvin (1997, 1999), and Marvin, Graham and 
Guy (1999). It is rather replaced by the concept of bypass in Splintering Urbanism, and, for example, Graham 
(2000).  
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external factors. He argued further that there is a lack of historical studies of SU that analyze 
the situation pre- and post-deregulation.  

Where the universalisation of essential infrastructure services has been achieved, more attention 
should have been devoted to its articulation with other policies in the shaping of long-term urban 
or territorial dynamics. (Coutard, 2008:1817) 

The lack of convincing interpretations of the reasons why, historically, certain networks were 
made universally available in certain contexts and not in others, means that there are no clear 
definitions of the specificity of today’s neoliberal era (Coutard, 2008). Criticism has also been 
raised regarding the focus on western countries, while neglecting developing countries, as the 
rationales of infrastructure provision are different. Other studies, such as Kooy and Bakker’s 
(2008), have shown that, many cities such as Jakarta, in low-income countries, are not 
splintering; they have long been splintered.  

Coutard argued that standardized, monopolistic networks is not always desirable, as 
“Cheap-service-for-all policies often end up as bad service for many and no service at all for 
many more” (2005:53). Not all disparities in network access or use are socially undesirable, as 
the needs of firms are different from the needs of households. Coutard (2005:59) argued 
further that the notion of unbundling is misleading, as it suggests that provision of network 
services were previously “bundled,” but this has not always been the case, especially in 
developing countries.  

Coutard and Guy (2007) argued that the SU is a rather pessimistic view that also 
reflects “soft” forms of economic, institutional, and technological determinism, which could 
be challenged, as it neglects, for example, agency of users, of regulators, and of utility 
companies themselves.  

These are some rather substantial criticisms regarding SU. I agree with some of it, but I 
do still think that it works as hypothesis, as a starting point, for analyses. I address some of 
the criticism, as I analyze pre- and post-liberalization processes, and by analyzing on a new 
level, regional, and in Sweden, new insights can be reached.  

2.4.2 USE OF CONCEPTS 
I will use SU and the idea of unbundling as a perspective to explain parts of the processes 

of change that influence the DH in the Stockholm region. This perspective is used in Papers 
2 and 4, but with somewhat different focus in each. SU will be used in combination 
chronologically with LTS, but with focus on the 1990s onward, to explain the development 
and changing context´s effects on planning and users. I will use SU to understand processes 
of unbundling, be they physical or organizational. As a way to analyze the relation to urban 
planning, and to operationalize SU, modern infrastructure ideal is used, with focus on how local 
systems have developed. Comparisons with LTS can be made, as systems in these two 
perspectives are analyzed in a similar context. With SU it is possible to take a broader 
perspective, as it takes in urban planning as an explanatory factor.  

I will use the concepts of bypass and cherry picking to analyze the logics of system 
expansion before and after liberalization processes, together with modern infrastructure ideal, to 
analyze possible differences. This is done especially in Paper 2.  

As the theory to a large extent focuses on the effects of liberalization of infrasystems, I 
will in the next section present previous research on liberalization of energy markets.  
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2.5 THE LIBERALIZATION OF THE ENERGY MARKET 
Not all infrasystems have been liberalized internationally or in Sweden, although the 

majority have been, as not all infrasystems are suitable for liberalization and competition, due 
to sunken and high initial costs that make it practically impossible to establish parallel 
systems. Three utilities are, however, more suited than others: telecommunications, 
electricity, and gas (Newbery, 1999:4). Telecommunications holds higher marketability than 
other systems, due to growth in demand for telecommunication service, technological 
innovations with more wireless and mobile services, which have lowered the cost of network 
construction (Graham & Marvin, 2001:164). Electricity and gas are grid-based infrasystems, 
but the energy losses over longer distances are lower than, for example, DH.  

Since the 1980s, several countries have deregulated their electricity markets, by opening 
up segments of the system for competition. Some examples are Norway and Great Britain in 
1991, Finland in 1995, Denmark and Germany in 1998, US states during the late 1990s 
(Graham & Marvin, 1994; Hirsch, 1999; Midttun & Summerton, 1996; Newbery, 1999). 
Deregulation in various forms has also occurred in Latin America, that is, in Chile in 1982, 
Argentina in 1992, Peru in 1993, Bolivia and Columbia in 1994, and several Central American 
countries in 1997 (Rudnick & Zolezzi, 2001). Gas markets have been deregulated as well, 
such as the gas market in the US in 1992 (von Hirschhausen, 2008), and Great Britain in 
steps from 1994 onward (Panagiotidis & Rutledge, 2007).  

The main arguments for liberalization in ideal situations, which is seldom the case, are 
that 

competition provides stronger and less manipulable incentives to efficiency than regulation. Perfect 
competition would provide the strongest incentives for efficiency and would transfer all the gains to 
consumers and thus solve the problem of bargaining over rents. (Newbery, 1999:171) 

2.5.1 INTERNATIONAL LIBERALIZATION 
I will in the next sections briefly present a few international examples of liberalizations 

of infrasystems, especially electricity and gas. Examples used are Great Britain, the United 
States, and Scandinavian countries, as these show different aspects, depending on the 
different political contexts. The point to be made is how different contexts have shaped the 
liberalization and that it has taken a long time and happened in various steps, but also that 
very little focus in previous research has been put on DH. This can be explained by the fact 
that DH is mostly common in Scandinavian and eastern European countries (Werner, 
1989:64), and that few countries have actually liberalized the DH market. Electricity on the 
other hand, has been liberalized in several countries, and as it is a grid-based system with 
connections to DH, it is worth looking closer at previous research on electricity market 
liberalization. Sioshansi (2008) has summarized the main features of competitive electricity 
markets: privatization of electricity supply industry, vertical separation and unbundling, 
introduction of transmission access, facilitating of trading arrangements, unbundling of tariffs 
and bills, establishment of market oversight and monitoring, and development and 
implementation of a transition strategy.  

One example is the British electricity market, which, as was argued by Guy et al. (1999), 
was transformed from a vertically integrated market to a segmented market with different 
elements (generation, transmission, and distribution). British Gas was privatized as a vertically 
integrated company, but was forced to allow competitors access to the transmission and 
distribution network. However, the charges for access were initially at such levels that it was 
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practically impossible for new entrants to enter the market. Similar problems were to be 
avoided in the electricity market by introducing a higher degree of competition in this market 
from the start. This was done by using new technologies, such as smart meters and allowing 
larger users to choose their supplier; and also by creating a “virtual market,” allowing 
monitoring of electricity flows and complex billing. The market was at first opened up for 
commercial markets, and in 1998, to domestic markets. The water market has been the 
market most difficult to open up for competition due to difficulties in allowing competitors 
access to another company’s infrastructure and to that fact that the systems held a largely 
regional structure (Graham & Marvin, 2001:166). Newbery (1999:16) argued that little 
defense is needed regarding privatizations of, for example, British airlines, British steel, and 
other companies exposed to local and international competition. However, the selling of 
network utilities raised problems of market failure, due to the nature of monopolized systems 
and the struggles to find the necessary form of regulation.  

Another example is the United States, which does show a rather specific situation. The 
electricity systems in the US were vertically integrated regional monopolies. Hirsch (1999:1ff) 
has argued that the electricity system in the United States developed under a concept of 
“utility consensus,” in which investor-owned power companies won rights to sell electricity in 
non-competitive markets as natural monopolies. In return, they accepted being obliged to not 
take advantage of their powerful market position and instead pass along advantages of 
monopoly markets to customers in the forms of reasonable electricity price and good service. 
The utility consensus was challenged from the 1970s onward, in the wake of energy crises 
and the emergence of new technologies, thus challenging the old large-scale technologies 
within the system, changing policies towards competition and an increased mainstreaming of 
environmental concerns from the public, challenging the ideology of growth.  

Deregulation of US states’ electricity markets has been rather problematic. Hopes were 
that better price signals would result in better options for consumers and superior investment 
decisions and that competitive markets would lead to improved services at lower costs. 
Results have been rather the opposite, as costs in all states have increased more or less 
(Sioshansi, 2008). The most extreme effects took place in California, where deregulation led 
to shortage in electricity and rolling blackouts (Cicchetti et al., 2004; Lee, 2004; SEA, 2002). 
Mergers and acquisitions were quite visible, as around 40 percent of investor-owned utilities 
were sold (Mitnick, 2001). The US gas market was deregulated after the oil crises, as gas 
shortages became a problem. The gas market in the US has been rather special; compared to 
European cases, it is a decentralized system with several thousand producers in 44 major 
interstate pipeline systems and hundreds of smaller pipeline companies. In the mid-1980s 
non-discriminatory access to transmission systems at regulated rates was introduced. Prices 
fell, a burden that was fed back to the producers, who were the main losers in the 
deregulation, as the pipeline companies were protected by earlier contracts (Newbery, 
1999:360ff). 

Norway was the first country in Scandinavia to liberalize its electricity market. In 1991, 
Norway unbundled the state-owned, vertically integrated Statkraft, and started the generation 
and transmission company Statnett. Norway had historically had a rather decentralized and 
publicly owned electricity industry, with traditionally three models of networks: vertically 
integrated (large city networks), networks integrated by ownership ties (municipal distributors 
with jointly owned producers), and contractually integrated networks (central producers, 
usually county owned, tied to a number of distribution companies through long-term delivery 
contracts). The electricity reform opened the systems up for competition, segmenting 
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different parts. Distribution and transmission became regulated monopolies, and production 
and trading were opened to competition. Third-party access to all networks was introduced. 
However, in contrast with the Swedish situation, the ownership did not significantly change 
after the reform (Midttun & Summerton, 1996:10ff; cf. Midttun, 1995). Midttun and 
Summerton (1996) summarized that “the Norwegian reform did not systematically 
implement a free trade model but rather introduced competitive elements into cost-based, 
supply oriented infrastructure” (1996:17). 

Finland deregulated the electricity market in 1995, Sweden (which will be discussed in 
detail in section 2.4.1) in 1996, and Denmark in 1999. The Nordic systems have become 
interconnected to a Nordic energy system, NordPool, with a spot market. Newbery (1999) 
has argued that the model is interesting for other countries, as it will even out prices and 
should result in lower costs for both generation and investments (1999:248; cf. Sjödin & 
Grönkvist, 2004).  

Sioshansi (2006) has argued that most electricity markets went through some problems 
after introduction of market reforms. These problems have had to be fixed by subsequent 
reforms, but some examples, like California, or Ontario in Canada, were extreme; in the latter 
case, rapid price increases led to abandoning the market reform short after its introduction.  

The international literature can be summed up by noting that most focus has been on 
electricity, some on gas, and to some extent on water (Moss, 2008; Naumann & Bernt, 2009). 
Electricity holds higher marketability than other infrasystems due to possibilities for 
transportation over longer distances and to its non-supplementary characteristics, and is thus 
the energy infrasystem that has been most often liberalized. Research will obviously reflect on 
this. No previous research has been done concerning liberalization of DH markets, with the 
exception of Rutherford (2008) (see section 2.5).  

The research also shows the various contexts and the subsequent forms of 
liberalization. It can also be noted that even though efficiency is often stated as the main 
reason for liberalization, privatization often, as in Great Britain, stems from economic 
problems of the public owners, where sales of utilities offer an opportunity to realize 
additional capital. Regulation of competitive infrasystem markets is also a challenge, and 
often such regulation has needed to be fine-tuned along the way, “reform of the reforms” 
(Joskow, 2006, as cited in Sioshansi, 2008). 

2.5.2 LIBERALIZATION IN SWEDEN 
The trend of liberalized markets has also been evident in Sweden in recent decades, 

where electricity (Damsgaard & Green, 2006; Högselius & Kaijser, 2007; Rönnborg, 2009), 
telephony (Karlsson, 1998), postal service (Andersson, 2001; Mattsson, 2004), television 
(Ewertsson, 2001), and rail traffic (Alexandersson, 2011; Nyberg, 2011) are examples of 
infrasystems that have been liberalized in various forms.  

In 1996 the Swedish electricity market was deregulated after several years of discussions 
and negotiations. The political discussions had started already in the mid-1980s, but met 
opposition from powerful actors, such as the power industry and political parties. However, 
the question was rather small politically, which meant that media attention was scarce. Actors 
in favor of deregulation were inspired by the deregulation in Norway and Great Britain, and 
hopes were, similar to the examples mentioned in the previous section, that deregulation 
would increase efficiency in the electricity system. The social democrats, who at first opposed 
deregulation, were in government when the decision was made and were supported by the 
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center-right parties. After almost ten years of discussions and negotiations, and political U-
turns, the new law on the structure of the electricity market was issued on 1 January 1996 
(Högselius & Kaijser, 2007:135ff, 2010). 

Deregulation meant in practice that the previous local and regional monopolies were 
removed, as the customers previously had been forced to buy electricity from the local 
electricity company, and the local energy company was forced to buy electricity from their 
regional company. The deregulation meant that all customers could buy from whichever 
energy company they wanted. The distribution system remained a monopoly, but the system 
owner was forced to let all electricity suppliers deliver into the system at reasonable prices. 
Prices were monitored by a new agency, the Net Agency (Högselius & Kaijser, 2007:139ff). 
As mentioned in section 1.1.2, to maintain the neutrality of competition between electricity 
and DH, it was decided that the DH market would also change.  

The liberalization of the energy market did have substantial effects. Several years before 
the deregulation was implemented, a wave of mergers and acquisitions started. The 
municipalities found it risky to own energy companies in a liberalized electricity market and 
decided in many cases to sell their energy companies, often selling both the electricity and 
DH businesses. Many municipalities were in also economic difficulties and reasoned that 
selling the energy company was a means to raise additional capital. Many municipalities also 
thought that it would be difficult to compete as small actors in a complex and turbulent 
market, and there were also ideological reasons to sell. The sales were in some cases followed 
by conflicts, as it was often argued that it was better to retain local ownership, and thereby 
greater independence; there was also fear that large and outside actors would not have the 
municipality’s best interests at heart (Högselius & Kaijser, 2007:143). Högselius and Kaijser 
(2007:140) called the period around 1996 the “grand buying spree.” A substantial number of 
energy companies were sold to private actors, state-owned Vattenfall, or large municipal 
companies. Bladh (2002) found in a study of ownership changes between 1991 and 2002 that 
the number of large power companies was reduced, due to mergers and acquisitions, from 
seven to three, and that of the 202 municipal electricity companies, 100 had sold their 
electricity distribution systems in 2002.  

Concerning the DH market, there were similar effects, as mentioned in sections 1.1.2 
and 1.2.1. The market has, after years of mergers and acquisitions, stabilized with around 40 
percent of delivered heating being private (SOU, 2011), even though some sales of energy 
companies have occurred in recent years; for example, Fortum sold all DH systems outside 
of the Stockholm region in 2011 (Fortum, 2012).  

The reasons for large energy companies to buy smaller municipal companies, and thus 
customers, are argued to be the considerable distance between them and the customers. As 
the customers might be uninterested in changing energy supplier, they might remain with 
their local supplier, as the large power producers might seem like something rather unfamiliar 
to customers. The large suppliers were thus in need of a higher degree of customer 
orientation. The local distribution also remained a local monopoly, which was a secure source 
of income. The large companies could thus buy what they considered to be a stable customer 
base (Högselius & Kaijser, 2007:142f).  

The Swedish electricity market had stagnated in the late 1980s, after decades of 
constant and rapid growth, then was somewhat consolidated in the early 2000s, having gone 
through an “institutional revolution” (cf. Högselius & Kaijser, 2007:291ff). That does not 
mean, however, just because the expansion has ended, that the “end of history” has been 
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reached. On the contrary, “a sociotechnical systems physical-technical saturation—and 
eventually also stagnation—does not necessarily mean that the system as a whole loses its 
dynamic” (Högselius & Kaijser, 2007:294, my translation). 

It is rather argued that the system can develop through changes in its social, such as 
organizational and institutional, components and can have a revolutionary transformation. 
There seems, in the case of the Swedish electricity system, to be a correlation between the 
system’s physical-technical saturation and an organizational-institutional system revolution. 
This is evident not only in the transformation of ownership on the energy market but also in 
the internationalization of the electricity market itself and the fact that state-owned Vattenfall 
bought systems in Europe (Högselius & Kaijser, 2007:292ff).  

Several scholars (i.e. Coutard, 1999b:8f; Graham & Marvin, 2001:156; Newbery, 
1999:72) have argued that if utilities are to operate in a liberalized market, it requires a 
credible system of regulation, to make sure that system owners do not take advantage of a 
monopoly position (which often still exists in segments of systems) and that they seek 
efficiency gains, and so that the provider is confident in regulations that allow them to earn a 
fair return on investment. DH in Sweden has not followed this course. In 1996, when the 
new regulations came into effect, no specific regulation regarding, specifically, pricing was 
introduced. As argued above, regulations have in most cases needed to be modified, which 
has happened in the DH sector. Following commercialization, as presented above, several 
DH systems were sold, and this led in some systems to significant price increases. The two 
examples that have gotten most attention are the sale of Stockholm Energi to Fortum9 (see 
section 3.2) and the sale of Uppsala Energi to Vattenfall in 1999. There were rapid price 
increases in Fortum’s system between 2000 and 2001 (13 percent) and between 2003 and 
2004 (16 percent), and in Uppsala the increase between 2001 and 2002 was 15 percent (Palm 
& Magnusson, 2009). The price increases have lead to significant criticism of energy 
companies, and two national investigations have been carried out regarding the introduction 
of competition in DH systems through third-party access (TPA10) (Palm & Magnusson, 2009; 
SOU, 2005; SOU, 2011). The first investigation concluded that TPA would not lead to lower 
prices and might have negative environmental impacts, but a new law, the “district heating 
law,” was adopted in 2008 to strengthen customers’ positions through transparency in pricing 
of DH provision. It also contains regulations concerning contracts between customers and 
energy companies. If customers, or industries wanting to deliver excess heat to systems, were 
not satisfied, the new law gave them the opportunity to approach a DH board, which had the 
task of negotiating between the customer and the energy company (SFS 2008:263). The 
problems in the DH were thus not to be handled through regulation, or reregulation, but 
rather through aims for increased transparency. 

This shows new business logics among some of the energy companies. Graham and 
Marvin (1994) concluded similar findings among British utilities, and Markard et al. (2004) 
found that cost reductions have gained attention among energy companies. Technological 
aspects have become less important, which accords with findings by Högselius and Kaijser 
(2007:315) that saw similar tendencies in the Swedish electricity system, where engineers are 
                                                
9 Stockholm Energi, the DH company in the City of Stockholm, was sold in parts in 1998 and 2002 to 
Finnish-owned Fortum, which was called Birka Energi between 1998 and 2002. See section 3.2.  
10 The question regarding TPA to DH systems in Sweden has been highly topical during the whole period 
during which this dissertation has been carried out. However, no final decision has been reached, and that 
is the reason that I have delimited my study of the subject. See section 4.2. 
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being replaced by economics in energy companies. Markard et al. (2004) also found that 
strategic thinking concerning customers has increased and that new competences have 
entered the organizations, with higher focus on sales, customer preferences, marketing, 
product development, and energy services.  

In the second investigation concerning TPA it was concluded that TPA should be 
introduced in systems where it was possible, but the investigation was criticized by several 
referral units, leading to a hold being put on the question. The Ministry of Enterprise, Energy 
and Communications has thus suggested four measures to secure reasonable pricing for 
customers and to facilitate utilization of excess heat: examination of price changes, regulated 
system access for excess heat producers, accounting of excess heat potential in planning of 
new DH production, and the principle of equal treatment for customers in the same 
customer segment (Ministry of Enterprise, Energy and Communications, 2012).   

The above-mentioned studies and changes in the energy market are interesting for this 
study as they show transformations of infrasystems. As a result of internal changes, 
organizational-institutional system revolutions are occurring also on the DH market. The 
connections between the DH and electricity markets are also apparent, especially since there 
was no request for liberalization or competition in the DH market, but due to the 
connections to electricity, they were implemented, anyway. Liberalization of energy systems 
has changed the way they are managed. The systems do, however, still operate in the urban 
context where they have been developed. To analyze these effects, I will need a theory with 
more focus on planning, and thus the concept of the planning doctrine is presented in the 
next section. 

2.6 PLANNING DOCTRINES 
The infrasystems have developed in a planning context in which relevant planning 

authorities have tried to develop overall strategies concerning future urban development. I 
see this as development of planning doctrines, shaping and influencing the planning in 
municipalities and regions, and Paper 4, “Disintegration,” uses the planning doctrine as a 
theoretical framework.  

Faludi (1996, 1999, 2000), together with Van der Valk (1994) and Alexander (1996), 
developed the perspective of planning doctrine. This perspective shows similarities with 
Kuhn’s concept of paradigms. While Kuhn discussed paradigms within scientific 
communities, Faludi et al. talked about a specific planning area and a planning community. A 
planning doctrine is meant as a collection of ideas about spatial organization in a particular 
geographic area (the planning object), the development of the area, and how the organization 
and development should be handled (Faludi, 1989). Faludi argued that, crucially, for some 
planning ideas to be implemented, and also to remain constant for a long time, they are 
dependent on a strong planning doctrine. The Green Heart vision in the Randstad area of the 
Netherlands is seen as an example of a strong planning doctrine. It also rests on one of the 
aspects considered important in a decision: a strong metaphor. The metaphor is developed 
among the planning communities affected and is important in that it creates a strong image 
of how development should occur in the affected area. The Stockholm “satellite cities” from 
the Markelius Master Plan of 1952 are an example mentioned by Alexander and Faludi 
(1996). This “spatial organization principle” was a synthesis of current planning concepts for 
the area and by creating an abstract metaphor, or figure, the idea stuck in planners’ 
awareness, got them to implement the underlying ideas, and helped planners to convince 
residents of the plan’s feasibility and superiority (Faludi, 1996). 
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The planning doctrine is created and shaped by the interests, values, and essential 
perspectives of the relevant planners and communities, and is created over time and through 
negotiations. The problems that need to be resolved by the doctrine are defined by frames, 
within in which values are shaped and interests created. The frames help to create meaning 
and selection of topics in a complex reality, and the values of the actors involved are 
interpreted through these frames. Doctrines, or paradigms, for that matter, are therefore not 
a straightforward reflection of reality, as reality can be reinterpreted according to the viewer, 
and thus the problems that the doctrine should solve may also be reinterpreted (Faludi, 
1996). 

To create a doctrine, a number of prerequisites are necessary. A planning subject is 
needed, such as an agency or organization with jurisdiction over the affected relevant plan 
area, and a clear definition of the relevant planning area. The planning subject therefore has 
the authority to implement the planning ideas that the doctrine defines. The doctrine is 
created from a “hard core,” around which ideas are formulated. The hard core is an 
important concept in the framework, as this is the basis on which the “spatial organization 
principle” is created. The planning concept and ideas that surround the core may be modified 
over time, but the core is constant throughout the life of the doctrine. A hard core may be, 
for example, conservation ambitions of specific areas, such as the aforementioned Green 
Heart (Faludi, 1996). 

A doctrine has a number of phases: a predoctrine, doctrine, and beyond doctrines. 
Alexander and Faludi argued that doctrines are created based on a search for meaning in 
spatial development: 

Pre-doctrinal situations seem to be characterized by a struggle for meaning. The fascinating thing 
is that the struggle is not only for the meaning of planning, but above all for the meaning of 
geographically defined institutions as such. (Alexander & Faludi, 1996:17) 

When an idea challenges the use of the area in question, the doctrine is subjected to pressure, 
and if this pressure is strong enough, the doctrine may be replaced with the new idea. 
Roodbol-Mekkes et al. (2012) have argued that a doctrine can undergo a gradual change or 
might be subjected, in the case of a revolution, to rapid change. Planning objectives change, 
as new economic, political, and scientific knowledge and preferences changes, and a planning 
doctrine must thus adapt to these changes—what Faludi (1989) argued to be an open regime 
(cf. Hughes, 1983 on “open” and “closed” systems). Revolution of a doctrine is compared 
with paradigm change, as one doctrine is replaced by another, while a modified doctrine goes 
through gradual changes in spatial organization principle, planning subject, and organization 
(Roodbol-Mekkes et al., 2012). 

The planning doctrine as an analytical framework has not been used in a Swedish 
context previously, but other studies have used the concept in an international context, such 
as evaluating changes in inner city policy in Denmark (Vagnby and Jensen, 2002), examining 
how changing ideologies regarding national planning affected the planning doctrine in Israel 
(Hershkowitz, 2010), and comparing the Dutch planning doctrine and Florida’s “controlled 
growth ideology”  (Evers et al., 2000). The concept has also been used with respect to the 
planning history of Cardiff, where it was concluded that a planning doctrine helped to 
identify the planning object, the whole city of Cardiff, and helped to take on plans for 
redevelopment and to connect the planning to wider regional and national planning (Coop & 
Thomas, 2007). Several studies have focused on the Dutch planning doctrine, especially the 
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Green Heart vision, and Faludi has also focused on a European doctrine (see Faludi, 1996, 
1999).  

Some criticism has been raised regarding planning doctrines. Vagnby and Jensen (2002) 
argued that a planning doctrine is too narrow to capture developments and changes while 
focusing on the transition from one phase to another. Faludi and Van der Valk (1994) 
warned that doctrinal thinking might result in blind spots in planning processes. Roodbol-
Mekkes et al. (2012), on the other hand, argued that doctrines could be used to analyze 
existing patterns of consensus, as they might “suppress freedom, exclude voices, and result in 
the foreclosure of certain possibilities” (2012:379). They also argued for a broader take on 
doctrinal analysis, especially concerning the planning subject: 

Planning is about institutions as well as ideas. Analyses of a planning doctrine must therefore 
address not only the enduring notions of agencies, but also their positions in spatial development 
processes. (Roodbol-Mekkes et al., 2012:380) 

Doctrines gets embedded into institutions and processes and must thus be analyzed in 
relation to the wider social and economic contexts (cf. Huxley & Yiftachel, 2000; Neuman, 
2007).  

2.6.1 USE OF CONCEPTS 
The planning doctrine is a useful theoretical perspective, since it helps in understanding 

not only the planning context in which the DH systems developed but also the long-term 
strategies and changes. In the expansion phase, there was a tight connection between 
municipal planning and the planning of energy systems, and it was during this time that the 
systems started to become interconnected. Understanding the spatial organization principle that 
was prevalent from a regional level can help explain the actions of relevant actors and how 
they might have been influenced by the doctrine. The spatial organization principle helps in 
understanding what sorts of ideas regarding planning and structure of the built environment 
were promoted, and it is also interesting to analyze which agencies created and implemented 
the spatial organization principle. Analyzing a planning doctrine on the regional level and the 
relation to the municipal level helps in understanding the implementation of planning ideas. 
It can also help in understanding the relation between different municipalities and between 
the regional level and municipalities.  

The concept of the hard core of the spatial organizing principle around which the 
doctrine develops is important. As mentioned above, this may involve an idea about the 
conservation of natural areas, for instance, the Green Heart in the Netherlands, or an idea for 
reducing pressure on the city center by developing the suburbs, which I argue in Paper 4 has 
been the case in the Stockholm region. Different planning objects, such as infrasystems, can 
be developed to support the hard core of this organizing principle. Concepts on doctrinal 
changes are important to explain and understand what happens when a doctrine is broken or 
modified, by which I mean that doctrines are changed through gradual processes.  

In conclusion, I will use the planning doctrine as a concept for understanding the 
planning context within which DH is changed, and the hard core concept and doctrinal 
change will be used to explain changes in planning doctrines. 

Previous research concerning planning is presented in chapter 3, as a background to the 
Swedish planning system is needed. In the next section I will discuss the implications of 
combining these three theories.  
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2.7 COMBINATION OF THE THEORIES 
These three theoretical frameworks will be used in parallel. As mentioned, I argue that 

to be able to fully understand development of urban infrasystems, it is important to 
understand urban planning. Planning doctrines thus help to understand the prevailing 
planning context around the DH systems at different times, how planners shaped the 
doctrine, and on what sort of spatial organization principle they acted. LTS will help in 
understanding the earlier years of expansion, and SU, the recent years. 

I do not see any significant epistemological contradictions between the theories. LTS 
and SU are based on similar ideas of sociotechnical systems, although with slightly different 
perspectives, as LTS helps to analyze system development from the perspective of the 
production side and through the eyes of the system builders, while SU focuses on strategies 
of both system managers and users, thus giving attention to interactions between these two 
parties. Planning doctrines also have a systemic perspective, with the focus around an idea 
and how that idea influences adopted strategies, but also on how the context changes the 
doctrine. All these systems, as I see them, take social aspects into consideration, but also 
acknowledge the path dependency or obduracy that existing built environments or systems 
have with respect to development. Hughes (1996:44f) argued that using LTS he saw the 
development of systems that were driven not only by social forces but also by technical 
forces. I agree with this.  

One important difference between LTS and SU is that SU takes greater account of the 
relationship between the city and the system: they need to be studied and understood 
together (see Coutard, 2005:49). In LTS studies, focus on the urban aspects has been rather 
sparse, but in SU, the system and the urban setting are treated as equally important (see 
Graham & Marvin, 2001:184). I do not see any contradictions in this; rather, by combining 
the perspectives, it is possible to gain a deeper knowledge. Another difference is that SU is a 
critical theory, which questions the effects that liberalization have had on system 
development and new ways of system management, how systems have gone from being 
treated as public goods to commodities managed from a new business rationales.  

The combination of theories might also afford the opportunity to criticize, or rather 
widen, the perspective of concepts. The stagnation concept says something about a market as 
a whole, looking at it from a higher perspective; however, on looking at it in more detail, the 
development might look quite different. Looking at system development from an SU 
perspective shows other dynamics.  

 LTS and planning doctrines have in common their systemic perspectives on 
development. Both planning and systems evolve around a core, be that technical or a 
planning idea, and social actors influence the development.  

Cherry picking and bypass are analyzed in the context of system development, during 
the time of expansion of infrasystems, and expansion of infrasystems takes place in a 
planning context—a doctrine—influenced by political, economic, and social circumstances. 
In this way, expansion strategies of infrasystems can be understood by using the three 
frameworks of large technical systems, splintering urbanism, and planning doctrines. 
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SWEDISH PLANNING AND THE STOCKHOLM SYSTEMS 

In this chapter I will present a background to the planning system in Sweden and 
previous research on regional planning in the Stockholm region. I will also give a background 
to the district heating systems in the Stockholm region and the effects of the liberalization of 
the Swedish energy market, especially on the DH market. 

3.1 PLANNING IN SWEDEN 
Municipalities in Sweden have strong self-governing and taxation rights, which leads to 

a decentralized planning system. The municipalities have a planning monopoly, with both 
strong influence on and responsibility for the planning (Nyström, 2003:56). Superior levels of 
government cannot implement decisions without municipal agreement, but that does not 
mean that they are completely lacking influence over planning (Blücher, 2006:137). The 
development towards strong independent municipalities has been going on for a long time 
and had its start in the Town Planning Act (Stadsplanelag) implemented in 1908. The act was 
introduced in the light of difficulties for municipalities in implementing their plans, as there 
was previously no effective legislation (Blücher, forthcoming). This law was strengthened by 
the Building Act (Byggnadslag) in 1947, which is usually referred to as the time when 
municipalities got control over their planning: 

municipalities, with the 1947 Building Act, were given the right to determine where, when and 
how buildings would be added or changed. (Blücher, 2006:143, my translation) 

The boundary reforms in 1952 and 1973, when the old forms of Swedish municipalities 
were reduced in number from around 2000 to 816, and in the next step to 282, 11 
strengthened the monopoly even further, as the municipalities gained administrative 
efficiency and equity in the delivery of locally provided services and were able to achieve 
economies of scale (Nelson, 1992). The planning monopoly was also strengthened around 
the time of the implementation of the million public housing program between 1965 and 
1974, as it was considered that the municipalities should have the main responsibility for the 
spatial planning and for supplying citizens with spacious, healthy homes of good quality at 
reasonable prices. To do that, the municipalities needed to acquire land, and the right of 
expropriation was given to municipalities, as well as loans for buying lots and larger parcels of 
land. It was also decided in 1975 that state support for building housing would only go to 
houses that the municipality mediated (Blücher, 2006:144f). The municipality had significant 
power, both in legislation and in practice, thanks to these policies, and through this power 
came the possibility of building DH systems. Knowledge from building electricity and gas 
systems existed in larger municipalities (see Kaijser, 1986; 1994), and now the possibility to 
build DH emerged. 

A new Planning and Building Act (PBA) was implemented in 1987, which was based on 
principles similar to those of the 1947 Building Act. The new act resulted in both 

                                                
11 This number has since been modified, as some municipalities have become independent. The total 
number today is 290. 
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strengthening and weakening of municipal legal rights. It removed the previous state-level 
review, and in only three areas, where state-established examination still exists, can the state 
overrule the municipalities: in intermunicipal concerns; in matters of national interest 
(Riksintressen), such as national parks and important infrastructure; and where a planning 
decision threatens health or safety (Blücher, forthcoming; Nyström & Tonell 2012:180). With 
the new PBA, the former authorities, the Government Planning Office (Statens Planverk) 
and the Housing Board (Bostadsstyrelsen), were joined with the new, present authority, the 
Swedish National Board of Housing, Building and Planning (Boverket) (Nyström & Tonell, 
2012:180). With the new PBA, the municipalities’ positions were weakened in some concerns, 
especially in relation to property owners (Blücher, 2006:146f). 

Blücher (2006:146ff; cf. Lind, 2002) argued that the Swedish planning monopoly was at 
its strongest in the 1970s, when the million public housing program was implemented, as 
municipalities had a strong position in the creation of strategies for the future, legal rights, 
and financial resources. Since this period, a number of changes have occurred, such as 
market-oriented land-use planning, while the municipalities’ economic situations have been 
increasingly strained. Private initiatives have become increasingly important in the creation of 
new settlements. The planning monopoly has also been weakened, as the law strengthened 
requirements for information and consultation in the planning process. In summary, one can 
say that the municipal position has weakened, albeit with a continued planning monopoly (cf. 
Strömgren, 2007).  

It is the municipal power that made the development of DH systems possible. It was an 
expansive phase, not far from the ideas of the modern infrastructure ideal, with integrated, 
comprehensive planning, but also due to the fact that the municipalities had not only legal 
rights but also economical resources and knowledge of infrastructure development after years 
of developing electrical and gas systems. DH systems were as much a part of building, for 
example, the million public housing buildings, as were roads, water, and sewage systems (cf. 
Brattberg, 1996:47). Municipalities could also promote installation of water-bound heating 
systems, which helped to implement DH (Werner, 1991). It was a co-evolution of 
infrasystems and the built environment. 

On 2 May 2011, a new Planning and Building Act was passed (SFS 2010:900). 
Differences are described below. 

3.1.1 THE IMPLEMENTATION OF THE PLANNING 
Before the 1947 Building Act, plans were presented in forms of core plans (Stomplan), 

but these were replaced by the master plan (Generalplan) with the new Act. The master plan 
covered the urban parts of the municipality. It could be legally binding if ratified by the 
national government, and building permits could thus not be given in contravention to the 
plan. This meant that the government actually ratified few plans, but several plans were 
established and adopted by the municipalities, anyway, without being ratified. However, as 
consultant offices developed the plans, the work was done apart from the municipal work—
specifically, politically—and real municipal rooting was lacking in many cases. This meant 
that few plans were developed after the 1950s (Blücher, forthcoming; Hall, 1991:198ff). New 
requirements of the planning system and questioning of the law led to a national investigation 
of the Swedish planning system in the 1980s (Nyström, 2003:124f). 

The investigation led to the 1987 Planning and Building Act, where the planning 
procedures were streamlined. The mandatory municipal comprehensive plan (Översiktsplan), 
which is not legally binding, was introduced, covering the whole municipal area. It must be 
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reviewed in every new political term to make sure it is up to date. The plan must specify the 
strategic guidelines regarding the intentions of the municipality and other sectors with respect 
to claims for land and water use. The ideas in the comprehensive plan are carried out through 
the detailed development plans (Detaljplan), which are legally binding, and in which the 
designs of buildings in a specific area are set out. The level of detail is higher than the 
comprehensive plan, as the design and position of, for example, roads and other 
infrastructure is presented in the plan. The detailed development plan does not have to 
follow the comprehensive plan (Emmelin, 2010:310ff).  

The municipal comprehensive plan is the most important overall municipal planning 
instrument, as it is part of the strategic planning, but since it is not legally binding it gives 
municipalities the freedom to change direction from the intentions laid out in the plan. 
Therefore, there is often vagueness written into these plans. This is to allow for other 
possible planning approaches, as well as not to reveal future development plans, to minimize 
the risk of speculative buying of land (Nyström, 2003:183ff). There is also a problem in that a 
large proportion of the Swedish municipal comprehensive plans are not updated in a 
satisfactory manner, as the plans can be passed again, without updates, after assessment by 
the municipal council. There might also be conflicts between the detailed planning and the 
comprehensive planning, when private or public actors want to implement projects in 
conflict with the comprehensive plan (Emmelin, 2010:311). The new PBA from 2011 
requires greater accountability for climate and environmental issues in plans, and greater 
responsibility is therefore placed on local authorities in these matters. The strategic aspect of 
the plan has also become clearer, as it is required that it should be stated how the 
municipality, through the physical planning, will take into account and coordinate the 
comprehensive plan with national and regional goals and plans of interest for sustainable 
development. Increased focus on intermunicipal matters and regional growth is also a part of 
the new PBA (Nyström & Tonell, 2012:219; SFS 2010:900).  

3.1.2 REGIONAL PLANNING  
As described above, the DH systems in the Stockholm region cross municipal 

boundaries and are thus regional systems. In Sweden the local self-government and municipal 
planning monopoly leads to weakness at the regional planning level compared with other 
countries. The county administrative board (Länsstyrelse) has responsibility for regional 
development, health and safety, food control, animal protection, and environmental 
protection. They also ensure that state interests are included and coordinated in the planning 
process, which is carried out during the consultation in the planning process (Commin, 
2007). Meanwhile, the county council is elected through general elections and handles traffic 
and health care (Nyström, 2003:57f). In contrast, in countries such as Germany, which, 
through its system of federal states has a great need for a functioning level between central 
and local government, the regional planning is strong. Thanks to the “Gegenstromprinzip,” 
each level must take into account the objectives that the level above has marked out. Levels 
below do not have to follow the level above precisely, but they cannot violate the plans, thus 
limiting what can be implemented (Larsson, 2006:160). The planning system of the 
Netherlands is similar to that of Germany, with rather strong levels, but the principle is based 
on subsidiarity, such that only if necessary should decisions be taken at higher levels. Policy is 
implemented by consultation between levels and a higher level can overrule a lower level’s 
decision (Busck et al., 2009).  

In Sweden, Nilsson (2006) argued, regional planning has primarily been associated with 
regional development plans, which are economic plans. The spatial regional planning is not as 
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developed, mainly because the municipalities are self-governing, and because Sweden is a 
sparsely populated country; thus, only a few areas are in need of spatially oriented regional 
planning, the Stockholm region being one of the cases. There have historically been attempts 
to create regional spatial planning, but the problem has been that responsible authorities have 
not had a territorial view of the region, but rather have seen it as an organization. It is a 
territory where progress is determined by how the various actors within the territory act.  

Regional planning in Stockholm 

There exists a special law regarding regional planning in the Stockholm region, which 
established that the Stockholm County Council is responsible for regional planning (SFS 
1987:147); Stockholm, in fact, is the region with the longest tradition of regional planning. 
The department of Regional Growth, Environment and Planning of the Stockholm County 
Council (Tillväxt, region och regionplanering, TMR) is responsible for regional planning, 
economic growth, and environmental concerns in Stockholm County, and they are 
commissioned by the Growth and Regional Planning Committee, which is a politically 
appointed committee under the Stockholm County Council (TMR, 2013). TMR was 
previously called the Office of Regional Planning (Regionplane- och trafikkontoret, RTK) 
(RTK, 2002). In planning doctrine terms, it is the planning subject responsible for the whole 
planning area (see Faludi, 1999), but as shall be seen below, their work has not been easy.  

The regional planning in the Stockholm region has always been weak. Hägglund 
(1987:165ff; cf. Sidenbladh, 1981) has in his dissertation analyzed the political conflicts 
concerning the City of Stockholm’s relationships with the surrounding municipalities and 
how the coordination has been organized. Until the turn of the 19th century, Stockholm was 
growing, and this was administratively managed by buying land in the neighboring 
municipalities and then incorporating these areas, thus expanding the administrative borders 
with the city. As railroads were built, the suburbs could be located further out, and 
incorporation was not the best solution, anymore. The suburbs were still highly dependent on 
the City of Stockholm, and there was need of some coordination across administrative 
borders. Thus, the first ideas of a large county, Greater Stockholm, was proposed in the 
1920s, but it was not until the 1950s that it was actually introduced. It was not an easy route, 
as there was considerable mistrust from surrounding municipalities in relation to the City of 
Stockholm due to the previous politically afflicted incorporations of municipalities. The 
solution with the large county was a compromise, proposed by the social democrats, who 
emphasized local self-government. During the economically strong years of the 1960s, with 
high economic growth (“Rekordåren”), the municipalities saw advantages in cooperating, as a 
way to handle the expansion. This changed during the 1970s, when the strong development 
phase ended, and thus the municipalities needed to look after themselves, meaning that the 
regional planning capacity created for the 1960s planning needed to find tasks for itself.  

Several authors have discussed the tension between the City of Stockholm and the 
surrounding municipalities. For example, Sidenbladh (1981:520) argued that the situation has 
always been that of “the big brother” in relation to the younger brothers and sisters. The first 
regional plan was released in 1936, and even though it was practically ineffective, it was still a 
small step towards regional planning. The work of the plan was organized through the 
establishment of the Suburban Municipalities Region Planning Committee, which developed 
the plan together with the City of Stockholm. The plan focused mostly on traffic concerns 
and became out of date rather quickly. After this work, regional planning was not discussed 
again until several years later. In 1946 the city council of Stockholm was given the task of 
negotiating with the neighboring municipalities regarding regional planning as an extended 
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part of their own work with the general plan. It was the starting point of the new regional 
planning (Ahlberg & Johnsson, 2006; Hägglund, 1987:17ff; cf. Johansson, 1991). One of the 
most important concerns was the building of dwellings, as it became clear during the 1950s 
that some sort of coordination across municipal borders was needed to rectify the housing 
shortage. This resulted in the regional plan from 1958 (RTK, 2002:15f). 

Since the 1950s six regional plans have been released, in 1958, 1973, 1978, 1991, 2001, 
and 2010. On two occasions, additional plans, of an investigating and visionary character, 
have been released, called “Skiss.” The regional plans were in the beginning mostly focused 
on traditional concerns for land and water use. Despite the fact that the plans, dating from 
1958 did have an impact, due to the comprehensive approach taken, and a lot of the 
strategies were actually implemented, the regional planning received a lot of criticism. The 
reasons were that, apart from factors related to the municipal self-government, the plans have 
lacked stability, as large differences between the plans have existed. The 1960s and 1970s 
pointed towards growth, while the 1980s pointed towards a passive stance, and the plan from 
the 1990s again focused on growth (Nyström, 2003:208). The problem has always been that 
the plans are not legally binding. The municipalities have followed the plans when it suited 
them to do so, but have gone against them when opportunities pointing in other directions 
have emerged. Focus has, rather, shifted towards the planning process, with a larger 
involvement of more actors and with the understanding that the process in itself is more 
important than the actual plan (RTK, 2002:34). There is inspiration from ideas of 
collaborative planning, emerging during the 1980s (see Healey, 2006), but it seems to have 
been necessary, as the plans might lose all value otherwise. In recent years, the regional plan 
has become integrated with the regional development plans (Nyström & Tonell, 2012:277f), 
thus combine physical planning and economic planning. 

Regional traffic planning 

Several scholars have shown the great importance of the traffic system in the 
development of the Stockholm region and how intertwined the systems have been with some 
of the regional plans. These are highly political processes with negotiations between the City 
of Stockholm and its neighbors. There had been large problems with overpopulation and 
congestion in the City of Stockholm for a long time, which needed to be handled (Lundin, 
2008:65). 

The population in the City of Stockholm was increasing rapidly, and this needed to be 
addressed. As shown in Paper 4, “Disintegration,” this was the start of the doctrine, with the 
“hard core” of reducing pressure on the city center. The spatial organization principle was 
based on the idea that to reduce pressure, it would be necessary to redistribute the 
population. The general plan for the City of Stockholm in 1952, by Markelius, promoted 
constructions of suburbs along the new subway lines (Sidenbladh, 1981:242ff; cf. Cervero, 
1998:109ff). Johansson (1991:540) has argued that the planning process around the general 
plan also was the start of more public-oriented planning, with less influence from private 
actors, which previously had led to an anarchic planning situation. This was the start of 
public physical planning.  

Sidenbladh (1981:552) also pointed out the importance the traffic system had on the 
development of the whole region and the great importance of coordinating the public 
transport system between the municipalities. A regional traffic company was created in 1971, 
under Stockholm County, which helped considerably, but it was a long political process that 
made it possible; the investigation into the question was started in 1948, with the regional 
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plan from 1958 as a part of the process. The development was in smaller steps, for example, 
by finding uniform tariffs across municipalities.  

Public transport and the development of the city were thus considerably intertwined, 
but discussions regarding car traffic have been at least as politically involved as other systems. 
Isaksson (2001:21ff) showed how during the 1980s regional problems arose on the agenda 
concerning traffic congestion, low accessibility, regional imbalance, weak economic growth, 
and increasing, the environment. These were important problems and an investigation was 
started with former central bank head Bengt Dennis appointed as investigator, with the aim 
to present solutions to the regional traffic system. The investigation became highly political 
and the plan that was presented focused on a ring road around Stockholm, with a clear focus 
towards the city center. Questions regarding public transport were given low priority. The 
plan, the “Dennis package,” was integrated into the regional plan in 1991. The discussions 
and negotiations continued after the plan was released, and after several years, the national 
government in 1997 stopped the plan. Isaksson (2001:242ff) argued further that 
environmental consequences, especially conservation of green areas, were put forward as 
reasons for debate. Interesting in Isaksson’s study is that even though the project focused 
specifically on the center, despite the goal being to strengthen the region, this was a rather 
uncontroversial subject as such. The regional concerns seem to have been less relevant in this 
question.  

Gullberg and Kaijser (2004) have argued that even though the traffic systems have had 
an important impact on the development of medium-sized western cities, other infrasystems 
need to be taken into account when analyzing the development. It is most common in the 
previous literature to describe the development in terms of stages or phases, divided by shifts 
in transport technology. The first was the walking city, with a concentrated settlement 
pattern, then the tramway city that made settlements along new communication paths 
possible, and finally, the automotive city, making settlement in large urban areas possible as 
well as having a sprawling effect. Gullberg and Kaijser argued that this is a sketchy and 
technologically deterministic way of seeing the development, and that all technical systems, 
the “landscape of systems,” need to be taken into account as well as the political processes. 
They use the City of Stockholm as a case and see three factors influencing the development 
after World War II. First, the above-mentioned incorporation of surrounding areas, but as 
these areas were occupied, Stockholm needed to cooperate with the neighbors more, 
especially concerning transportation. The second factor was the influence of national policies 
through the introduction of the Building Act in 1947 and new legislation concerning building 
of dwellings, as municipalities were given considerable subsidies for constructing multi-
dwelling buildings in the 1970s, in preference to one- or two dwelling houses. The last factor 
was the availability of technology. Transport such as subways and cars, was important to 
settlement patterns and infrasystems, and DH and sewage systems provided healthy, clean, 
and rational environment and development.  

The studies presented above are helpful in understanding the tension between the City 
of Stockholm and the surrounding municipalities, stemming from the former’s incorporation 
of land, traces of which are still visible today. The regional planning has, despite a long 
tradition, been weak, and from this background I analyze the rather paradoxical development 
of regional DH systems. Most previous research on the Stockholm region has also put a lot 
of emphasis on the traffic systems, which have had major importance. However, I agree with 
Gullberg and Kaijser, that it is necessary to understand development of other systems as well. 
This dissertation is thus a contribution to this, analyzing the importance of other 
infrasystems’ significance in development of the built environment. These previous studies 
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have also been important in understanding the prevailing planning doctrine in the region, 
which is further elaborated in Paper 4.  

3.2 INFRASYSTEM STUDIES IN THE STOCKHOLM REGION 
There have been some infrasystem studies carried out in with focus on the City of 

Stockholm, of which several are mentioned above. Ekman (2003) studied the rise and fall, 
and rise, of the tram system in the City of Stockholm, but few studies concerning energy 
systems in the Stockholm region from a sociotechnical perspective have been conducted. 
Högselius and Kaijser (2007:160ff) have presented a background to the decision of the City 
of Stockholm to sell Stockholm Energi to Finnish-owned Fortum. It was a long process, and 
a highly political one. Stockholm came close to selling around 18 percent of the shares in the 
energy company to British Yorkshire Electricity in 1994–1995, but the shift in political power 
in 1994 (from right wing to social democrat) ended the affair. The arguments for selling were, 
in addition to economic reasons, to gain competence from a deregulated British market. A 
while after this episode, discussions with Finnish-owned Imatran Voima (IVO) were started. 
The Finnish company entered the Swedish electricity market by buying parts of the electricity 
company Gullspång Kraft and started discussions with the City of Stockholm in 1997–1998. 
Vattenfall then showed an interest in buying Stockholm Energi, and the almost-finished deal 
with IVO was put on hold. After protests and new negotiations, the IVO deal came through 
after it was decided that the DH would remain in the control of the municipality. There were 
fears that Stockholm would lose control over all energy provision, and the fact that there was 
unregulated pricing in the DH market, without competition, raised fears of excessive pricing. 
This deal was accepted by a large majority by the city council, to sell 50 percent of Stockholm 
Energi. This meant that Stockholm Energi, which became Birka in the deal, would become a 
national energy company. They bought several energy companies around the year 2000. IVO 
changed its name to Fortum in 1998 and became interested in buying the remaining 50 
percent, and the politically controversial affair came through in December 2001, with a small 
majority. The DH remained in the ownership of the City of Stockholm, with 9.9 percent, but 
they retained 50 percent of the seats on the board and 50 percent of the economic interest. 
This was, to say the least, a controversial episode—and it did not end there. 

Rutherford (2008) used the splintering urbanism thesis (see chapter 2) to analyze the 
sale of Stockholm Energi and the effects from the affair, and found both that the price 
increases for heating had an impact on household finances and trends towards that the 
planning of buildings and infrastructure were growing further apart organizationally. Planning 
had been structured differently in the 1980s and 1990s, as knowledge of energy and 
infrastructure existed within the management of the municipality, but after the sale much 
competence moved from the municipality to the energy company. Several of the politicians 
interviewed regretted the decision to sell the company. Despite the fact that on paper they 
retained strong influence over the company, thanks to the 50 percent of the board seats, they 
had less effective control, competence, and interest in energy. Rutherford has argued that 
Fortum is taking advantage of the monopolistic market conditions and can take advantage of 
the “alternative pricing,”12 meaning that DH is priced in relation to higher-taxed fuels, while 
it uses lower-taxed fuels itself. Fortum had high profit margins in 2005, after rapid price 
increases. The shareholder agreement between Fortum and the City of Stockholm says that 

                                                
12 DH companies are generally pricing DH on the principle of alternative pricing, where prices are set in 
relation to other types of heating. 
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the energy company shall be operated as a profitable, business-driven company based on 
market conditions. Gillet (2010:44f) came to similar conclusions, that despite its strong 
position on the board, the City cannot influence the pricing. Rutherford (2008) argued 
further that although the affair had problematic effects, the extreme situations with 
disconnections and discrimination against customers that occurred after deregulation in 
Great Britain have not occurred in Stockholm. There are signs of “premium network 
spaces,” as found in Hammarby Sjöstad, but there are no extreme cases. These studies are of 
great importance not only to provide background to what has happened in the City of 
Stockholm, describing practical effects of the affair, but also to understand Fortum’s 
expansive strategies at the time.  

Another study from a political science perspective is Jacobsson’s (1994) book 
Kraftsamlingen, in which he analyzed the policy process behind the construction of the coal-
fueled plant at the Värta facility in the eastern part of the City of Stockholm. Jacobsson made 
a theoretical contribution by showing actors’ different strategies for handling alternative 
solutions in parallel processes. The alternatives to the plant, which were an alternate location 
or a large DH pipe from the nuclear power plant Forsmark in the northeast sector of the 
City, both met resistance in the different processes and thus the coal-fueled plant was decided 
upon. The study shows municipal political conflicts in Stockholm and helps in understanding 
the background to the DH systems. The decision was made on the verge between different 
actors and organizations, as private actors wanted their technology to be used, and state 
organizations acted as negotiators and financers, and also had their own political ambitions 
concerning energy, but it was the municipality that actually made the final decision.  

These studies have specifically focused on the City of Stockholm and thus are helpful in 
understanding the background to the political processes concerning Stockholm Energi and 
the sale of the company. It was a highly political process that has been criticized, but it 
reflects the changing landscape for DH during the 1990s and early 2000s. That there exist at 
least some studies of Stockholm Energi, and that lacking are all sorts of studies of the 
surrounding municipalities, is a sign of the importance and size of the energy company and 
the municipality in relation to the other municipalities. No other study has taken a regional 
perspective.   

3.3 THE STOCKHOLM REGION DISTRICT HEATING SYSTEMS 
The DH systems in the Stockholm region consist of three large interconnected systems: 

the northwestern, the central-south, and the southeastern; see Figure 2. Within the region 
there are also a number of smaller, isolated systems, for example, in Vaxholm in the 
archipelago and Norrtälje in the northeastern part. In total, the annual DH production was 
close to 13 TWh in the region in 2009 (RTK, 2009), which can be compared with the 
national total of approximately 52 TWh the same year(SEA, 2011g). The relatively high 
proportion of multi-dwelling buildings in the region (quota of 73 % compare to one- or two 
dwelling buildings, compared to 56 % nationally [SCB, 2012b]), where DH has a market 
share of around 90 percent, both regionally and nationally (SEA, 2012f), means that the share 
of DH in the heating market is higher in the region than nationally. Fuels used in 2006 were 
biomass fuels, 48 percent; fossil fuels, 19 percent; electricity, 10 percent; waste, 7 percent; and 
other, 16 percent (RTK, 2009). The total DH production (TWh) was 7 in 1982, 9 in 1987, 9 
in 1990, 10.5 in 1998, 13 in 2006, and 13 in 2011 (Stoseb, 1981a, 1987a, 1993a; RTK, 2001, 
2009; SDHA, 2013b). Compared to the national development (see Figure 4), there has been a 
similar pattern. The Swedish market had shorter periods with no significant increase during 
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the 1980s and 1990s, but the development has been stable since the early 2000s. The 
Stockholm region market developed during the early 2000s, but has stagnated since.   

The municipalities in the region, and energy companies, are presented in Table 2. As 
can be seen, there are large differences between the municipalities in several aspects, for 
example, concerning population, share in the heating market, and DH use. In most 
municipalities, with some exceptions, DH makes up around, or more than, 50 percent of the 
heating market. The ownership will be further discussed in section 3.4. 

How the systems have developed into the present shape is interesting, and will be 
further discussed in section 3.3.1. 
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Table 2. District heating in the municipalities in the Stockholm region. Sources: see footnotes.  

Municipality Popu-
lation 
(2011)13 

District heating 
company 
(2012)14 

System  Appr. DH share 
of heating 
market (%)15 
(2005)16 

DH 
usage 
(GWh) 
(2010) 17 

Botkyrka 85,000 Södertörns Fjärr-
värme  AB (SFAB) 

Central-south 70 500 

Danderyd 32,000 Norrenergi AB Central-south 20 100 
Ekerö 26,000 Dalkia (small 

systems) 
Separate 0 <50 

Haninge 78,000 Vattenfall Southeastern 50 400 
Huddinge 99,000 SFAB Central-south 60 600 
Järfälla 67,000 E.ON Värme  Northwestern 50 300 
Lidingö 44,000 Fortum Värme  Central-south 50 200 
Nacka 92,000 Fortum + 

Vattenfall 
Central-south 20 300 

Norrtälje 56,000 Norrtälje Energi  Northwestern 20 200 
Nykvarn 9,000 Telge Nät Separate 30 ~50 
Nynäshamn 26,000 Värmevärden 

AB 
Separate 10 100 

Salem 16,000 SFAB Central-south 50 100 
Sigtuna 41,000 Fortum Northwestern 50 300 
Sollentuna 66,000 Sollentuna 

Energi AB 
Northwestern 50 400 

Solna 70,000 Norrenergi AB Central-south 80 800 
Stockholm 864,000 Fortum Central-south 70 8000 
Sundbyberg 40,000 Norrenergi Central-south 90 300 
Södertälje 88,000 Telge Nät Central-south 70 700 
Tyresö 43,000 Vattenfall Central-south 40 200 
Täby 65,000 Fortum + Dalkia  

(small systems)18 
Separate 20 100 

Upplands-Bro 24,000 E.ON Separate 40 100 
Upplands Väsby 40,000 Fortum Northwestern 60 200 
Vallentuna 31,000 E.ON Separate 30 <50 
Vaxholm 11,000 E.ON Separate 30 ~50 
Värmdö 39,000 Vattenfall Separate 0 ~50 
Österåker 40,000 E.ON Separate 0 ~50 
  

                                                
13 Source: SCB, 2012c.  
14 Sources: Djuric Ilic et al, 2009; E.ON, 2013; Fortum, 2012; Norrenergi, 2013; Norrtälje Energi, 2013; 
SFAB, 2013a; Sollentuna Energi, 2013;Vattenfall, 2013; Värmevärden, 2013. 
15 These figures are based on statistics from SCB, but shall be seen as indicators, as exact numbers are 
difficult to obtain (see SCB, 2010). The statistics from the energy companies regarding DH are more 
frequent up until 2004, but statistics regarding electricity use in one- or two-dwelling buildings with direct 
electric heating were updated in 2005. I have thus used DH statistics from 2004, in cases of missing data, 
with the rest of the statistics from 2005. Some calculations needed to be done; see section 4.3.3. 
16 Source: SCB, 2012d.  
17 Based on SCB, 2012d, 2012e; EI, 2012a, 2012b, 2012c. See also footnote 15 above.   
18 E.ON have started building plant and system (E.ON, 2013). 
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The northwestern system extends from the western part of the City of Stockholm to 
Sigtuna municipality in the north (see Figures 2 and 6).  

 
Figure 6. Municipalities in the central Stockholm region. (Cop Lantmäteriet, Dnr: i2012/898) 

It spans over five municipalities, except the two previously mentioned, which are 
Järfälla, Sollentuna, and Upplands Väsby, with three energy companies cooperating in the 
interconnected systems (Fortum, E.ON, and Sollentuna Energi). The total annual heat 
production in the system was in 2005 2.2 TWh, where the CHP plant Brista in Sigtuna 
municipality and the CHP plant Hässelby in the western part of the City of Stockholm, using 
mainly biomass fuels, are base-load plants. A number of smaller plants exist for base-load 
production (the Säby plant in Järfälla), and some oil-fueled plants (Akalla plant in Stockholm) 
are mainly peak load (RTK, 2008).  
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The central-south system consists of two interconnected systems, the central and the 
southern. These systems were interconnected in 2008 through a large pipe under the water in 
central Stockholm, and the total heating production was in 2005 9.4 TWh. The system spans 
over nine municipalities with five different energy companies: Fortum, Norrenergi, and the 
Söderenergi group. The main base production plants in the system are the CHP plant 
Värtaverket in the eastern region of the City, using coal, biomass fuels, and oil; the CHP plant 
Högdalen in the City of Stockholm, using mainly waste; the CHP plant Igelsta in Södertälje in 
the south, using biomass fuels and waste; and the Solna plant in Solna, using heat pumps 
(RTK, 2008). 

The southeastern system consists of two smaller systems that were interconnected in 
2006–2007. The systems span the municipalities of Haninge and Tyresö, and Vattenfall is the 
energy company in both systems. The annual production is 0.5 TWh and the main plant is 
the CHP in Jordbro in Haninge, using biomass fuels (RTK, 2008). 

The six CHP plants in the region produce approximately 2 TWh of electricity annually 
(RTK, 2009). 

3.3.1 DEVELOPMENT TOWARDS REGIONAL SYSTEMS 
The DH systems in the Stockholm region have been gradually interconnected into 

regional systems, as presented in Papers 1 and 4. The organization Stoseb, which will be 
described below, was important in this development; however, I will first present the results 
from the prestudy.  

Cooperation today 

In the prestudy we analyzed the physical interconnections of the systems and the 
drivers and obstacles for cooperation, as background to understanding the advantages and 
disadvantages of interconnected DH systems. The actors interviewed reported that the 
interconnections came about because of historical cooperation with the aim of ensuring 
supply security, as the energy companies could then exchange heating in case of breakdown. 
The plants also need to be maintained and renovated yearly, and during this downtime, heat 
can be exchanged to cover the demand. There were also aims to interconnect the systems to 
be able to build CHPs in the future. With interconnected systems the economic mix and load 
factor could be increased. Today, the energy companies can buy heat from each other to even 
out demand to avoid peak load. It is costly to buy heat from each other, but still cheaper than 
using, for example, oil in peak production, and it gives better environmental results (Djuric 
Ilic et al., 2009 & Magnusson & Djuric Ilic, 2010).  

The interconnections also mean that the energy companies, on a daily basis, can buy 
heating from each other to even out imbalances in production. For example, in the southern 
system, Söderenergi has a production surplus, while Fortum has expensive production and 
lacks some production effect (SOU, 2011; Eklund,19 interview, April 2011). The practical 
exchange is organized in a manner similar to that of the electricity market, with daily trading 
of prices to facilitate quick decisions. Fortum is the hub that handles the trading. This 
structure was put in place before the liberalization, but it has continued, as the 
interconnections are still there. The interconnections also have disadvantages, as the system 
has become highly complex and extra administration is required. The disadvantages are, 

                                                
19 Former CEO of Söderenergi and representative on the board and expert committee of Stoseb. 
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however, not considered to be technical, as different solutions (bridging technologies; see 
Hughes, 1983) could handle differences between systems (Djuric Ilic et al., 2011).  

Cooperation between the energy companies developed in rather good faith in the 
organization Stoseb, with the intention to create secure and robust systems, but today the 
gains are also, and perhaps more importantly, economic. There is, however, one energy 
company that has not interconnected its systems, namely Vattenfall. The distance to 
Fortum’s system is not that long, but the interconnection has never been done. The reasons 
are not obvious or expressed in interviews, but Vattenfall seems, as I see it, to want to be by 
itself. Perhaps there are old rivalries with the former Stockholm Energi, and now with 
Fortum, that explain the choice to remain separate (cf. Djuric Ilic et al. 2009; Magnusson & 
Djuric Ilic, 2010; Stoseb, 2003). 

Stoseb – Greater Stockholm Energy Company 

In the interviews in the prestudy, the importance of the organization Stoseb was 
emphasized, both by actors who once were a part of the organization and also by some that 
were not. Stoseb (Greater Stockholm Energy Company) was a regional energy company that 
existed from 1978–2003, and was owned and developed by all the municipalities in 
Stockholm County. It was started as a merger between the Northern Stockholm Energy 
Company (NOSEB) and the southern version (SÖSEB), and these organizations originated 
out of a need for intermunicipal cooperation concerning foremost DH, as the million public 
housing program was carried out (Hallerdt, 1992:185f; Stoseb, 2003). The municipalities 
agreed that there was need for intermunicipal cooperation to supply the new areas with 
heating (Stoseb, 1978; Stoseb, 2003). The municipalities owned shares in Stoseb, and they 
were all represented on the board of directors. The board was an executive body, and various 
work units implemented the decisions; for example, there were units for planning, market 
concerns, and technical concerns. The expert group was, together with the board, the most 
important, as the CEOs from the energy companies were represented and the group acted as 
an advisory board (Stoseb, 1979a). The structure changed a number of times, but the board 
and expert group were always the most significant (Stoseb, 2003). 

Stoseb released regional energy plans, built and managed plants, handled negotiations 
with Vattenfall regarding the price of electricity for the municipalities before the deregulation, 
and acted as a referral unit for the municipalities as well as regionally and later on a national 
level (Stoseb, 2003). Stoseb carried out several projects during its existence, and some of 
them are presented in Table 3. 
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Table 3. Projects carried out by Stoseb. Source: Stoseb 1979b, 1980, 1981b, 1982a, 1983a, 1984a, 1985a, 
1986, 1987b, 1988, 1989, 1990a, 1991a, 1992a, 1993b, 1994, 1995a, 1996, 1997, 1998a, 1999, 2000, 2001, 2002, 
2003. 

Year Project/event Details 
1978-1982 Stoseb 80 First regional energy plan, Stoseb 80 
1978–1982 Forsmark 

integration 
Investigation regarding DH from the nuclear power plant 
in Forsmark 

1978–1987 Waste 
Incineration 
North 

Aim to build DH plant with waste incineration in the 
northwestern part of the region 

1979 Expert unit 
founded 

The expert unit, consisting of CEOs in municipal energy 
companies, was started 

1984 The Solna heat 
pump 

Stoseb built and managed a large heat pump, supplying 
Solna and Sundbyberg with DH 

1985 Mobile heating 
centrals 

Stoseb bought 4 mobile, oil-fueled heating centrals to be 
used in case of plant breakdown  

1985–1988 Stoseb 85 New regional energy plan, Stoseb 85 
1986–1992 Natural gas Focus on natural gas, initiation of drilling on Svalbard, and 

later founding of Stoseb Gas 
1987–2003 CHP projects Stoseb largely promoted building of CHPs, and over the 

years a number of projects and investigations, promoting 
CHPs, were initiated, both in the northwest and in the 
south 

1989 Sale of Solna 
heat pump 

Solna and Sundbyberg started joint energy company and 
bought the heat pump 

1991–1996 Discussions of 
deregulation 

The discussions of the deregulation could be seen already 
in 1991, and mergers and acquisitions of energy companies 
started 

1991–1994 Stoseb 92 New regional energy plan, Stoseb 92 
1993–1997 Investigations 

following Stoseb 
92 

Stoseb 92 identified a number of key issues into which 
investigations were started: reservation of sites for future 
CHPs, DH system integrations, and energy efficiency 

1994, 1995 Stoseb’s future Surveys of members regarding the future in relation to 
changed energy market showed that the members were 
satisfied and convinced some sort of regional cooperation 
was needed, but that forms might need to change 

1996 Restructuring Stoseb was restructured following the deregulation—the 
board was decreased and Greater Stockholm’s energy 
council was started with two meetings a year; market unit 
was discontinued 

1996–1998 Waste and 
Energy 

Investigation and report regarding waste as fuel for DH 

1999–2002 Stoseb’s future A large investigation regarding the future of Stoseb was 
held following the deregulation and the mergers and 
acquisitions of energy companies 

2003  Stoseb was discontinued 
 

The Stockholm region has a history of conflicts concerning regional matters, as 
described in section 3.1.2, but this tension was minimized in Stoseb, as Stockholm Energi 
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owned 49 percent of the shares, and the other municipalities divided the rest between them. 
Thus, Stockholm Energi could be overruled, if needed (Stoseb, 2003).  

As early as the 1980s Stoseb had long-term goals of interconnecting all DH systems in 
the region, which, for example, was an important part of the plans to interconnect the 
nuclear power plant in Forsmark (Stoseb, 1981a; cf. Anshelm, 2000:320f). Standardization, 
for example concerning safety, of, for example, closure times of valves, was discussed early 
on, and this was expressed as a way to prepare for future interconnections (Stoseb, 1981a). 
The major discussions and interconnections are presented in Table 4. 

Table 4. Sources: Fortum, 2005; Norhammar, interview, December 2009; SOU, 2011; Stoseb, 1982b, 
1983b, 1983c, 1984b, 1987a, 1990b, 1995b, 2003. 

Interconnection Year Comments 
Akalla plant 
Stockholm – 
Sollentuna 

1973 Was built in Noseb to supply the new multi-dwelling 
buildings in the million public housing program 

Södertälje – 
Södertörn 

1982-
1983 

Also investigations regarding smaller interconnection between 
SFABs system and Stockholm’s system 

W. Stockholm - 
Järfälla 

1992 Investigation already in 1982 

Sigtuna – 
Upplands 
Väsby 

1997 Interconnected when new plant Brista was built (construction 
started 1995 and finished in February 1997). 
Stockholm Energi contributed economically to increasing the 
dimension of pipes to prepare for future heat exchange 
southward. 
Interconnections in the northwestern systems were discussed 
in the projects “Energy production Northwest” and ”Waste 
Incineration North” 

Stockholm 
central – 
Norrenergi 

1997 Investigated in 1984 when the heat pump in Solna was built 
by Stoseb 

Stockholm – 
central – 
Lidingö 

1998 Discussed for the first time in 1983  

S. Stockholm –
Skogås (SFAB) 

1999 Interconnection with SFABs small system in northeastern 
part 

Stockholm 
South – SFAB  

1999-
2000 

Discussed since the 1980s; see Södertälje – Södertörn above. 

Brista – 
Hässelby 

2004 See Sigtuna – Upplands Väsby above. 

Stockholm 
south - central 

2008 Large interconnections between Fortum’s systems 

 
What can be concluded from Table 4 is that several of the interconnections were 

carried out before 1996, including interconnections within systems; these are not presented 
here, but some of the major interconnections were carried out thereafter. All these 
interconnections were carried out by Stockholm Energi (later Birka Energi and Fortum), and 
all these interconnections were investigated by Stoseb. As will be seen in Table 5 further 
down, Birka bought several DH systems around year 2000, and these interconnections can 
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thus be seen as part of early plans of expansion. Birka’s strategies were criticized within 
Stoseb: 

It should be noted that Stockholm Energi has not exercised its power potential (in Stoseb). 
Therefore the Stoseb cooperation has gone very well. ... But the atmosphere is changing. I now see 
how Birka are using Stoseb’s material regarding interconnections, etc.—and the municipal 
companies feel “swallowed.” – John Olof Rosander20 (Stoseb, 1998b, my translation) 

This comment reflects some of the concerns expressed in Stoseb around this time, as 
they could see that Stoseb’s role was fading, as the energy companies were not cooperating in 
the same way as earlier. It should also be noted that even though Birka Energi, and later 
Fortum, could take advantage of the standardization and investigations in their work and 
interconnect the systems. 

Stockholm Energi was the main driver in Stoseb, and they had, without a doubt, the 
most to gain from the cooperation and planning doctrine, due to land scarcity. They also had 
more ambitions for the organization than the other municipalities could really handle.  

[M]y main driving force in the district heating, in addition to the intermunicipal cooperation, 
was to build a Sydkraft in central Sweden. It was the vision, but the energy companies did not 
manage that and instead they continued owning the energy companies themselves until got 
bought one by one. (Lindroth,21 interview, December 2009, my translation)  

Norhammar22 (interview, December 2009) expressed similar thoughts, that Stockholm 
Energi, and especially Lindroth, had ambitions of merging all energy companies into one 
large company. The CEOs in Stockholm Energi (Jan-Erik Ryman, 1978–1986 and Claës 
Lindroth, 1987–1994) until 1991 were simultaneously CEOs in Stoseb (Stoseb, 2003:71). 
However, Stockholm Energi did keep a rather low profile in the organization (Dahlroth,23 
interview, September 2009; Eklund, interview, April 2011; Eriksson,24 interview, April 2011; 
Norhammar, interview, December 2009), and as mentioned above, they could be overruled 
because of the 49 percent ownership. After the liberalization Stockholm Energi and later 
Birka could use this “window of opportunity” (cf. Geels, 2002) to strengthen their position 
through interconnections and through acquisitions of other energy companies. They could 
implement several of the strategies from Stoseb, but now they could do it without the 
support of others.  

Sigtuna, in the northern parts of Stockholm region (see Figure 6), built a large CHP, 
and their system was interconnected to Fortum’s system around the time of the liberalization; 
see Table 4 above. There have also been ideas since the 1980s of trying to build a waste-
fueled CHP in the northern Stockholm region, but it has never been realized due to the 
difficult planning process (Stoseb, 1985b, 1991b, 1992b), until now. It is being built in 
Sigtuna, at the same site as Brista, and thus they can deliver heating into central Stockholm 
(Fortum, 2012).  

The rationale for cooperation seems to have changed after the liberalization. Fortum 
have had difficulties building more capacity in their southern system and have rather 
                                                
20 Rosander was municipal commissioner in Sundbyberg and was a representative on the board of 
directors from 1978–2003. 
21 Former CEO of Stoseb, between 1987 and 1992, and former CEO of Stockholm Energi 1987–1994. 
22 Former CEO of Stoseb, between 1992 and 2002. 
23 Former chief engineer for Stoseb. 
24 Politician in Sigtuna municipality and former representative on the board. 
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expensive DH production (Dahlroth, interview, September 2009; Eklund, interview, April 
2011). Söderenergi has built a large biomass-fueled CHP plant in the southern part of the 
region. Fortum and the system Söderenergi deliver heating that has been interconnected since 
the 1990s, but the capacity has been increased several times (Dahlroth, interview, September 
2009; Eklund, interview, April 2011; SOU, 2011). The cooperation between them was 
strengthened, but the rationale was commercially driven.  

3.4 EFFECTS IN THE STOCKHOLM REGION 
The changes seen in the electricity market concerning mergers and acquisitions, and the 

concentration in ownership they meant, can be seen also in the Stockholm region’s DH 
systems, which are shown in Table 5. From 1978 to 2012 a large number of energy 
companies were established but also sold. In the years after 1978, DH systems were 
established in several smaller municipalities, in the outskirts of the region, such as Norrtälje, 
Upplands Väsby, and Vallentuna, and today only two municipalities do not have any large 
DH systems, Ekerö and Täby, although the latter was starting to establish a system in 2012. 
Today, many energy companies are jointly owned, but in 1978 this was only the case in 
Tyresö and Haninge, in the southeast, through Drefviken Energi and Botkyrka and Huddinge 
through Södertörns Fjärrvärme.25 After the liberalization, a concentration occurred, especially 
through the expansive strategies of Fortum, as mentioned above, which bought the DH 
systems in Lidingö, Upplands Väsby, and Sigtuna. This was possible thanks to the new 
legislation; the Fortum system has also expanded into Nacka and they established smaller 
systems in Nynäshamn and Täby. E.ON has established itself as a major actor, through the 
acquisitions of a number of smaller systems outside of the most central area of the region: for 
example, Järfälla, Upplands-Bro, Vallentuna, and Vaxholm, where the latter was bought after 
the previous DH company went bankrupt (see Palm, 2007). Dalkia, although very small, have 
also entered the market in the region with some smaller systems, as has Värmevärden. 

Reasons for selling seem to have varied, as Haninge, for example, was in deep 
economic crisis during the early 1990s and decided to sell the energy company for that reason 
(see Kommuninvest, 2004), while in other municipalities there seem to have been ideological 
reasons. Municipalities controlled by both left-wing and right-wing parties have sold energy 
companies, for example, Lidingö (SCB, 2012f) and the City of Stockholm (see Högselius and 
Kaijser, 2007:168ff).  

Fortum did buy several systems in other parts of Sweden in early 2000s, and in 2002 
they owned systems in 21 municipalities outside of the Stockholm region (Fortum, 2003). 
However, they sold all those systems in 2011 to streamline the organization (Fortum, 2012).  

  

                                                
25 Salem municipality was in 1974 merged with Botkyrka municipality, and in 1983 Salem became an 
independent municipality again. Salem has during this time been supplied by Södertörns fjärrvärme AB, 
but counts as Botkyrka in 1978. 
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Table 5. Ownership changes in district heating companies in Stockholm County between 1978 and 
2012.  Sources: Birka Energi, 2000; Djuric Ilic et al., 2009; Fortum, 2012; Högselius & Kaijser, 
2007:146ff; Kommuninvest, 2004; RTK, 1995; SOU 2005; SOU 2011; Stoseb, 1981a. 

Municipality 1978 2012 Ownership26  Comments 
Botkyrka Södertörns 

fjärrvärme 
(SFAB) 

SFAB, 
Söderenergi 

Municipal27 Söderenergi was formed in 
1990, SFAB in 1970 

Danderyd No DH Norrenergi  Municipal28 Norrenergi was formed in 
1993 

Ekerö No DH Dalkia Private Small systems 
Haninge Drefviken 

Energi 
Vattenfall  State-owned Sale in 1995 

Huddinge SFAB SFAB, 
Söderenergi 

Municipal, 
see Botkyrka 

See Botkyrka 

Järfälla Järfälla 
Energi 

E.ON29 Private Sold in 1995, to Graninge, 
later sold to Sydkraft, which 
later became E.ON  

Lidingö Lidingö 
Energi 

Fortum  Private30 Sold in 1999 

Nacka No DH Fortum, 
Vattenfall 

Private and 
state-owned  

Fortum’s system has 
expanded into Nacka, and 
Vattenfall has established a 
small system in the east 

Norrtälje No DH Norrtälje 
Energi 

Municipal Norrtälje Energi was formed 
early, but DH systems were 
built in 1988 

Nykvarn No DH Söderenergi, 
Telge Nät 

Södertälje 
municipality 

Nykvarn became an 
independent municipality in 
1999 

Nynäshamn No DH Värmevärden Private Fortum established the 
system, but sold to 
Värmevärden in 2011 

Salem SFAB SFAB, 
Söderenergi 

Municipal, 
see Botkyrka 

See Botkyrka 

Sigtuna Sigtuna 
Energi 

Fortum 
Värme 
 

Private Sold in 2000 

                                                
26 Sources: Djuric Ilic et al, 2009; E.ON, 2013; Fortum, 2012; Norrenergi, 2013; Norrtälje Energi, 2013; 
SFAB, 2013a; Sollentuna Energi, 2013;Vattenfall, 2013; Värmevärden, 2013. 
27 SFAB is distributing DH in Botkyrka, Huddinge, and Salem. SFAB is owned 100% by Södertörns 
Energi AB, which is owned 50/50 by Botkyrka and Huddinge municipalities. Södertörns Energi owns 
58% of the company Söderenergi AB, which produces the DH distributed by SFAB. The rest of 
Söderenergi (42%) is owned by Telge, which is owned 100% by Södertälje municipality. The DH in 
Södertälje and Nykvarn is distributed by Telge Nät, 100% owned by Södertälje (SFAB, 2013b). 
28 Norrenergi is owned 2/3 by Solna and 1/3 by Sundbyberg (Norrenergi, 2013). 
29 The E.ON-group is based in Germany. 
30 Fortum is owned 90.1% by the Finnish state and the rest by Stockholm, but Stockholm has 50 percent 
of the seats on the boards of directors and 50 percent of the economic interest (Fortum, 2011). 
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Sollentuna Sollentuna 
Energiverk 

Sollentuna 
Energi 

Municipal Owns Akalla plant and parts 
in Brista plant with Fortum 

Solna Tekniska 
kontoret, 
Solna  

Norrenergi Municipal See Danderyd; DH was 
established in 1953  

Stockholm Stockholms 
Energi 

Fortum 
Värme 

Private See section 3.2 

Sundbyberg Sundbybergs 
kommuns 
Tekniska  

Norrenergi Municipal See Danderyd; DH was 
established in 1953 

Södertälje Södertälje 
kommun, 
energiverken 

Telge Nät, 
Söderenergi 

Municipal, 
see Botkyrka 

See Botkyrka 

Tyresö Drefviken 
Energi 

Vattenfall State-owned See Haninge 

Täby No DH Fortum, 
E.ON 

Private Fortum has a small system 
and E.ON is constructing a 
large system, which it started 
building in 2012 

Upplands-
Bro 

No DH E.ON Private Upplands-Bro Energi was 
sold in 2000 

Upplands-
Väsby 

Upplands 
Väsby 
Energiverk  

Fortum 
Värme 

Private Sold in 2000 

Vallentuna No DH E.ON Private Vallentuna Värmeverk, 
operation through Roslags 
Energi, was sold in 1991 to 
Graninge (see Järfälla 
regarding Graninge) 

Vaxholm No DH E.ON Private ”Energi system i Sverige” 
which established the system 
went bankrupt in 2005 

Värmdö No DH Vattenfall State-owned Vattenfall established the 
system 

Österåker No DH E.ON Private See Vallentuna 
 

3.4.1 LIBERALIZATION OF DISTRICT HEATING 
Previous research has shown the effects of liberalization of electricity markets, but very 

little regarding DH markets. In this dissertation I have shown some of these effects, which 
are summarized below.  

National level 

Effects on the national level have been rather similar to those of the electricity market, 
with ownership changes, but also with concerns regarding pricing: 

• Mergers and acquisitions leading to ownership concentration—and the 
possibility of owning DH outside own municipality (SOU, 2011) 
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• International, and state, ownership in several systems—the “big three” in 
electricity becoming big in DH (E.ON, Fortum, and Vattenfall) (SOU, 2011) 

• Around 40 percent of delivered heat from private or state-owned energy 
companies (SOU, 2011) 

• Price increases in several municipalities, especially in Fortum and Uppsala 
systems (see Palm & Magnusson, 2009) 

• Complaints from customers regarding pricing policies and request for 
competition in DH systems and subsequently two national investigations (Palm 
& Magnusson, 2009; SOU, 2005; 2011) 

• No re-regulation, but modification of law in the form of demands for more 
transparency (SFS 2008:263) 

Regional level 

The examples in this dissertation, especially in Paper 4, show effects from the 
Stockholm region similar to those on the national level, but also some effects specific to the 
region: 

• Less willingness to cooperate among some energy companies in regional energy 
company Stoseb (Paper 4) 

• Different business rationales among energy companies—from efficiency 
towards profit maximization (Paper 4) 

• Sales of DH companies in ten municipalities (see Table 5) 
• Discontinuation of regional energy company (Paper 4) 
• Fortum becoming a regional energy company and carrying out several of 

Stoseb’s strategies itself (Table 5 and section 3.3.1) 
• Regional splintering—on an organizational level (Paper 4) 
• Weaker tools for implementation of regional energy goals (Paper 4) 

Municipal level 

On the municipal level, there have been effects, which is discussed in Papers 2 and 4.  

• Sales and commercialization of energy companies, leading to various degrees of 
organizational unbundling with further organizational distance between energy 
companies and municipalities (Paper 4; cf. Ivner & Persson, 2009) 

• Strategies concerning expansion not affected significantly, as more dense areas 
have been the focus of expansion before and after the liberalization—the share 
among one- or two-dwelling buildings increasing from 7 percent in 1998 to 12 
percent in 2011 (Paper 2; SCB, 2000b; SEA, 2012e) 

• Role of municipalities moving towards governance, due to less power over 
energy companies (Paper 2 and 4) 

As seen, the liberalization had an impact on the DH market. 
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METHODOLOGY  

In this chapter I will present and discuss the methods used in the dissertation. My study 
is a case study and that will be presented first in the chapter, followed by presentation of 
document studies, interviews, trend analysis, and GIS analysis.  

4.1 CASE STUDY 
To study the development of an energy system, and the effects of changed 

prerequisites, I have chosen to perform a case study. Yin (2003:3) has argued that the case 
study should not be seen as a method in itself, rather as a collection of methods to widely 
analyze different aspects of the case and to be able to go deep into the empirics (cf. Merriam, 
2009:42ff). I am attracted by this way of looking at case studies, because I want to have a 
broad view of how the regional DH systems developed. Guy and Karvonen (2012:124f) have 
argued that sociotechnical studies of urban technology often are carried out as case studies, 
because it allows the researcher to analyze the concrete, context-dependent connections 
between humans and technology, and it further allows analysis of multiple pathways and 
different meanings of technologies.  

The case of Stockholm region makes a suitable case to understand development of 
infrasystems and the effects of liberalization, and even though it is a special case in Sweden, it 
is still worth studying, because of the way it reflects the context: “We study a case when it 
itself is of very special interest. We look for the detail of interaction with its contexts” (Stake, 
1995:xi).  

As the approach in the dissertation is from a rather long perspective, timewise, 
regarding development of the systems, I argue that it is of essence to combine methods and 
sources, to be able to understand several different aspects of the case and to be able to test 
the sources in relation to each other. For these reasons, I have used interviews, document 
analysis, trend analysis of official statistics, and GIS analysis. These methods are describes 
further below in section 4.3. 

Case studies are useful when current events and continuous processes are analyzed. The 
single most defining characteristic of case study research lies in delimiting the object of study, 
to decide what is to be studied and treat it as a “bounded system,” with boundaries towards 
the surroundings. The unit of analysis is what matters, not the topic (Merriam, 2009:39ff). 

Yin (2003:6f) argued that case studies are suitable when asking research questions like 
“how” and “why.” How and why the DH systems have become regional, and how and why 
has the situation changed during and after the liberalization are questions of importance for 
this study. There are three types of case studies: exploratory, descriptive, and explanatory. 
The last type is most common for asking “how” and “why” questions, since they are more 
explanatory in their character. This is the type of case study I have conducted. At their core, 
case studies try to find out how and why specific decisions were made, how they were 
implemented, and what the outcome was (Shramm, 1971, cited in Yin, 2003:12). Palm 
(2004:56) argues that the case study is a useful method in system studies, as this type of study 
aims to see relationships and connections between the components of the system. 



Chapter 4 
________________________________________________________________________              

 60 

A common criticism of case studies, and often in general towards social science, is that 
the results cannot be generalized to other or larger units. Yin (2003:10ff) argued that case 
studies afford the opportunity to do some generalizations theoretically, rather than to 
generalize a phenomenon to a whole population. The aim is rather to expand and generalize 
theories, as an analytical generalization rather than statistical generalization. One may also 
question how relevant or applicable generalized results are, as they are often used on a large 
scale in, for example, national economics. Or, as argued by Lincoln and Guba: “The trouble 
with generalizations is that they don’t apply to particulars” (1985:110). 

I agree with these discussions, as I do not think that generalization should be a goal in itself. 
The phenomenon studied should obviously be relevant in various contexts and to several 
actors, but empirical generalizations are more difficult and less exact and thus of less use than 
theoretical generalizations.  

4.1.1 THAT´S HOW IT STARTS – THE “TVÄRPROJEKT”  
An interdisciplinary prestudy, mentioned above, was conducted together with 

colleagues Malin Henriksson and Danica Djuric Ilic (see Djuric Ilic et al., 2009). We studied 
the barriers and driving forces for energy cooperation in the Stockholm region to gain 
understanding of what the system looks like today; for me, it served as a first introduction to 
the DH systems and their complexity. The pre-study combined interviews with modeling of 
the economic and technological potential of the DH systems using the program MODEST.31 
A total of 16 interviews were conducted, of which I conducted 10, including one together 
with Malin Henriksson. Some of the interviews are used in the papers, which will be 
discussed in section 4.3.2. 

Results from the study helped to guide me into the material and enabled me to find 
interesting perspectives for further studies. The study gave more of a snapshot, but we also 
looked to the future—especially in relation to the issue of third-party access.  

The project was also important for the simple reason that I needed to orient myself to 
the energy field, as I had no previous experience of studying energy systems or DH. That is a 
problem, as it can be difficult to identify interesting or surprising findings in the material, or 
as Haikola (2012) puts it, 

More problematic is the constantly nagging concern that I have missed something relevant, that 
there are important aspects I cannot detect because of my lack of knowledge of the subject. For 
this, there is really no consolation, aside perhaps from the realization that it is a problem that 
actually affects all researchers, regardless of area and interdisciplinarity. (Haikola, 2012:30, my 
translation) 

4.2 DELIMITATIONS 
I have delimited the dissertation in a number of dimensions. Timewise, the focus is on 

the period from 1978 to 2012. The reasons to start at 1978 was that it was around the time of 
the second oil crisis, which resulted in new policies to reduce oil consumption (Werner, 
2007); the main DH systems were already established, but during the 1980s DH had a 
positive development in Sweden with establishment of several systems in smaller 
municipalities (Summerton, 1992:18; Werner, 2007). A new regional plan in the Stockholm 

                                                
31 For a description of MODEST, see Henning (1998). 
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region was released in 1978, and the organization Stoseb was established that year. The end 
date of the study has varied somewhat between the various papers, as they have been written 
at different times, and I have aimed at using the most recent material possible. As the case is 
not a project, but rather a continuous process, there was no obvious time to end the study, 
and thus I have continued gathering data during the whole research process, until the end of 
2012.   

System delimitations have been done concerning the system itself. DH has connections 
with electricity due to ownership or through CHPs, and there are also connections to district 
cooling, as it is often the same energy company delivering heat and cooling, either from 
different plants, or as with the case of absorption cooling, from the same plant. I have, 
however, chosen to make as tight a delimitation as possible to only consider DH, as the study 
would be too extensive and complex otherwise.  

Delimitations have been made concerning the actors involved in the system. I have 
chosen to focus on the actors that have, or have had, a direct responsibility concerning the 
development of the systems. These are municipalities, energy companies, regional 
organizations and authorities, and eventually, other organizations involved. Additional actors, 
for example, the EU or the state, have an impact due to the policies put forward, but they are 
not in the “core” of the system, and thus they are not the center of attention in this study. 
Hughes has made a rather pragmatic system delimitation, which I am influenced by: “Those 
parts of the world that are not subject to a system’s control, but that influence the system, are 
called the environment” (Hughes, 1983:6). The notion of control is difficult to define, 
especially in relation to the users of the system. They are a part of the technical system, but 
exercised over them is rather limited. I have chosen to study the users in a “passive” way. 
The influence that users and interest organizations have had on, for example, the expansion 
of systems, and the effects that liberalization has had on users cannot be excluded from the 
analysis; they work as points of departure in the study. However, to do deeper analyses, more 
than trend analysis regarding energy use or market concerns, would make the study too 
extensive and lies outside of the aim. It is a problem, as much criticism regarding LTS studies 
has concerned the invisibility of users (see Summerton, 1998:36f). I aware that similar 
criticism could be raised regarding this study, but I am also implicitly including users when 
taking departure in the effects of liberalization on users; the sole focus is not on supply and 
production. 

Geographically, the study has focused on the DH systems in Stockholm County. I have 
offered motives for this in section 1.1, but reasons for not focusing on more regions, or more 
explicitly on the national level, are that the Stockholm region systems are the largest and most 
complex systems in Sweden. Comparison with, for example, other regions would not be 
adequate, as the system is one of a kind in Sweden. As DH systems most commonly are local 
in their extent, or as in this special case, regional, the relation to surrounding systems is not 
entirely evident. Some of the energy companies own, or have owned, DH systems outside the 
Stockholm region, but as focus is on regional matters, focus on other systems would be 
outside of the scope. In Paper 3, I adopt a national perspective to understand the whole 
sector and its future, but it is only at a macro level, focusing on national statistics to being 
able to say something about the overall development which is influencing the region as well. 
A challenge for sociotechnical studies, especially of urban technologies, involves scale, as 
argued by Guy and Karvonen (2012:125f), and even though a city or region might be a 
manageable starting point for studying infrasystems, as it is rather well defined materially and 
socially, the studied object transgresses boundaries, due to regional, national, or international 
flows of knowledge, capital, and natural resources.  



Chapter 4 
________________________________________________________________________              

 62 

As mentioned above, during the whole of the study period, from 2008 to 2013, the 
question of third-party access (TPA) has been ongoing. At the moment of writing, no 
definite decision has been made, as the last investigation has been criticized in several 
instances. The question of TPA have been “up in the air” during the whole study, and I have 
followed the process, but I have chosen to minimize the analysis of the question in this study 
for the simple reason that it would be speculation about future system development. 
However, the demand for TPA, which has been raised from users and powerful interest 
groups, is in itself interesting, as it says a lot about the context regarding the DH systems. It 
will be a part of the analysis, but not empirically, regarding the investigation process or 
possible outcomes.  

4.3 METHODS 
The main methods used in the dissertation are document studies, interviews, trend 

analysis, and mapping, and analysis in geographical information systems (GIS). Methods used 
in the different studies and periods are shown in Table 6. As the structure of journal articles 
generally limits the available space to present the methods in studies, I present them in more 
detail in this section. There might be some repetition from the papers, but that is necessary to 
understand the context.   

Table 6. Methods used and time of collection 

Study Method Time of data collection 

Prestudy Interviews Spring 2009 

Paper 1 Document study of planning 
documents  

Winter 2009 to spring 2010  

Paper 2 Trend analysis and GIS 
analysis  

Spring 2012 

Paper 3 Trend analysis and interviews Spring 2009 (interviews), and 
autumn 2009 and spring 2010 plus 
yearly update (official statistics)  

Paper 4 Interviews and document 
studies  

Winter 2009–2010 and spring 
2011 (interviews) and spring 2011 
(document studies) 

4.3.1 DOCUMENT STUDIES 
Document studies have been the main method in Papers 1 and 4.  

Paper 1 Between Regional and Municipal Planning 

In this study I analyzed municipal and regional planning documents. This was done 
from 1978 to 2010, and the reason for the end date is that the paper was published in early 
2011. I studied four regional energy plans from Stoseb, published in 1981, 1987, 1993, and 
2001,32 which were located through informants, on the Internet, or at the National Library. I 
have studied six regional plans from the regional planning office (former RTK; see section 

                                                
32 Stoseb produced an energy background to the regional plan (RUFS) for 2001 that was not a regional 
energy plan but contained strategies similar to those of previous plans. 
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3.1.2), published in 1978, 1985, 1990, 2001, and 2010;33 these were found at the National 
Library and on the Internet. 25 municipal strategic planning documents from before the 
introduction of the new PBA in 1987 were studied, and these were found at the national 
planning archives at the Swedish National Board of Housing, Building and Planning in 
Karlskrona. The “first generation” of comprehensive plans after 1987, a total of 23 plans, 
were found there as well, and the latest comprehensive plans, a total of 28, were found on the 
homepages of the municipalities’ websites.  

There are some missing documents in municipal plans, which were not in the national 
archives and could not be obtained from municipalities. Regarding earlier plans, before 1987, 
there is some uncertainty regarding the number of accepted/adopted plans, as there are no 
official records. Therefore, a total for the number of missing documents is not available, but 
as plans normally contain references to earlier plans, I could determine that not many plans 
were missing. Even though some plans are missing, I am sure that this will not have 
significant impact on my analysis regarding DH and the regional aspects. Also, plans from the 
municipalities that did have DH at this time were found, and these are the ones most 
important to the study. Regarding the later plans, only eight were missing at the national 
archive, but five of these were obtained from the municipalities concerned. The implications 
of these missing plans should be minimal, due to the fact that these are strategies spanning a 
long period that I am studying and at least one plan for each municipality was found. One 
thing that can be noted, however, is that in some cases I have studied “municipal overviews” 
(Kommunöversikt), and these do focus more on the whole of the municipality than on the 
towns. As DH systems are mostly urban systems, eventual lack of DH discussions is rather 
obvious, even though it is mentioned in some plans; for instance, Järfälla (1984) and Tyresö 
(1985) and other municipalities that have adopted these plans did not have DH at the time.  

I chose document studies for several reasons. I see these documents as energy planning 
strategies at the municipal and regional levels. Because I was able to compare municipalities 
with each other and with the regional level over a longer period, it has been possible to see 
patterns. I am interested in understanding the presence of DH questions and in which 
contexts they were discussed, and to see whether and how municipal or regional strategies 
changed in relation to changed global or national energy concerns. This is the only way to 
perform this kind of study, as no planners, or very few, have been present in these 
municipalities for the whole time. The documents do not change with time, and are not 
influenced by the presence of the researcher, which can be the case with interviews or 
observations (Merriam, 1994:120f).  

There are, however, some limitations with document studies. Access might be a 
problem, as well as lack of satisfactory storage facilities. The documents may show 
inconsistency in either form or content. It is also important to never treat documents as fact, 
but rather as information formulated in a specific context that needs to be studied in relation 
to other sources (May, 2001:224f). One criticism raised against document studies is that 
documents are used in a way that they was not originally intended, and reflexivity is of large 
importance. Another criticism raised, especially relevant for my study, is that there is seldom 
enough transparency in the production of the documents and regarding the context (May, 
2001:236). There is a risk that studies on planning documents might be seen as based on a 
instrumental rationality, since factors, opinions, and perspectives that are not included in the 

                                                
33 RTK developed an important energy investigation in the process of establishing the regional plan from 
2010. 
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final product—the planning document—are not included in the study (Åkerskog, 2006; cf. 
Khakee & Eckerberg, 1992; Khakee, 2000). What is printed in the documents is what I see, 
and I do not know what sorts of compromises might lie behind the text. It is thus of large 
importance to be reflexive and to understand the context in which the plan has been 
developed. I have taken into consideration the national policy changes that have occurred 
during the studied period as well as the municipal context in which they are written; there is, 
as mentioned in section 1.1, a large difference between the municipalities in the region, and 
that needs to be understood to make correct analyses.  

The practical review of, first, the municipal documents was based on a guide with 
questions that I asked regarding the material. The guide consisted of 23 questions that 
touched upon presentation of existing energy systems, plans for the future, intermunicipal 
and regional focus—were energy and DH discussed at all from a regional perspective and 
was Stoseb mentioned—and finally, the relation to other plan documents such as energy 
plans or regional plans. The guide is attached as Appendix 1. The review of the regional 
planning documents was somewhat different, as they were written at a higher institutional 
level. The aim was to relate them to the municipal documents and to understand the 
implementation and whether the strategies were taken into consideration or not. Focus was 
also in relation to the international and national context concerning energy—which topics 
were current, and if that could be seen in the documents. The reasons for using different 
strategies while reading the regional and municipal documents are that, because of the 
different institutional levels, the documents have different aims to start with and the level of 
detail is different. 

I read the documents to find common themes and categories over the years and in 
relation to other municipalities and to the region. Miles and Huberman (1994:50ff) argued 
that there are a number of different techniques to find patterns in the material, and the easiest 
way is to see what is recurrent and what is not mentioned. This was the main way I analyzed 
the material, to see what was concurrent concerning DH and energy, and what was not 
mentioned. I compared the results between the municipalities and also in relation to the 
regional plans.  

I have chosen not to study the municipalities’ energy plans. Energy plans are not legally 
binding, either in content or in adoption (SFS, 1977:439). For this reason, the impact of the 
plans has been sparse, and they have often not been updated by the municipality since the 
first plan was adopted. In the prestudy we conducted a review of the energy plans in the 
Stockholm region and found that several of the municipalities either were lacking plans or 
had outdated plans (Djuric Ilic et al., 2009). Palm (2004:190) showed that it is to a large 
extent the energy companies themselves that have developed the energy plans, and that the 
impact from the municipalities has been limited (cf. Stenlund Nilsson Ivner, 2009).  

Paper 4 Disintegration 

In this study I examined minutes and reports produced within the organization Stoseb. 
The starting year was 1978, as this was the year the organization was founded, and the study 
ended in 2012.  

When Stoseb was discontinued, essential material from the organization was sorted out 
from routine correspondence, background material, reference literature, and certain statistics. 
The material that was kept was minutes of meetings of the board of directors and 
committees, reports, and investigations (Stockholm City Archive, 2003). These documents 
were found at the Stockholm city archive. In all, 126 minutes from the board of directors 
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were found and studied, as well as 180 minutes from committees and 20 investigations and 
reports. 

The reason for choosing document studies was that my study covers processes that 
happened rather a long time ago, and these documents are thus a stable material (May, 
2001:217). Some of the key people who were active in the organization in the beginning have 
passed away, and in other cases a relatively long time had elapsed since the Stoseb 
cooperation. Using the documents to complement the interviews strengthened the study. I 
wanted mainly to see the practical work in Stoseb, before and after liberalization, to see any 
eventual changes. 

The background material was, as mentioned above, not available after the sorting out of 
the material. To also have been able to see the background material on which decisions were 
based might have added extra knowledge (cf. Patton, 2002:293), but on the other hand, the 
minutes were rather detailed and discussions were often recounted, so I found that the 
minutes satisfied my purpose. The fact that discussions occasionally were recounted gave also 
extra insight, as it signaled that these were extra-interesting events. The documents 
maintained the same structure throughout the years, although they became more extensive as 
time went by. Documents of these kinds show information that cannot always be observed 
or gathered through interviews, as the events may lie far back in time. Thus, they are useful in 
triangulation of sources (see section 4.4 below).  

The interviews that were done for this study, which are discussed below, were 
conducted before the document study. They helped me to create a picture of the process 
around Stoseb and to know what to look for in the material. They also helped me to create 
the categories for analyzing the material. I did, however, also read through the material once 
first, to get an overview of the content and to see how my categories and outcomes from the 
interviews correlated with the documents. The read-through also helped me to find other 
important subjects or themes in the material. The minutes were rich in detail and several 
important themes emerged, however, I continued to focus on how the cooperation worked 
before the liberalization and how the liberalization affected collaboration, which were the two 
main things that I found interesting coming out of the interviews. Stoseb’s role in the 
creation of regional systems was important to understand. While reading the documents, I 
focused on the actors that were active during the relevant periods, how deregulation of the 
electricity market was discussed when it emerged on the agenda, whether the sale of energy 
companies affected the climate of cooperation, and the nature of the discussions about 
shutting down the organization. I also focused on discussion in the minutes regarding the 
physical interconnections of the DH as well as which sorts of projects Stoseb were working 
with, such as the large interconnection with the nuclear power plant in Forsmark and the 
aims to build CHP.  

When combining interviews and document studies, one of the two methods must come 
first, and my reason for choosing this order is rather pragmatic. I understood the importance 
of Stoseb in my prestudy and come in contanct with some of the relevant actors from the 
organization, so I decided to conduct these interviews directly. I then learned during the 
interviews about the existence of the minutes and decided to study them thereafter. It might 
have been fruitful to first study the minutes to be able to focus on specific events in the 
interviews, but as I was interested in both general and specific aspects of Stoseb, this 
procedure worked well. I was able to use the protocols to verify statements in the interviews. 
Interestingly enough, I did find it rather seldom that the interviews and protocols diverged. 
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There can often be a problem with interviewees forgetting events and reconstructing 
memories that are not correct, but this was seldom the case.  

4.3.2 INTERVIEWS  
In my dissertation I have used qualitative interviews for some studies. The interviews 

are used in Papers 3 and 4.   

The reason for doing interviews was that the issues I have studied, such as cooperation 
and the creation of regional systems as well as future strategies, are issues that are hard to 
solely capture in documents. By interviewing actors involved in these processes, it is possible 
to go deeper than studying protocols, annual reports, and statistics would allow. In the 
interview situation, the background to decisions, considerations made, and any underlying 
conflicts can come forward, providing a much deeper understanding of the processes. I had 
no specific hypothesis to start with, but worked inductively with my questions and was 
interested in the interviewees’ positions (Bryman, 2000:300f). 

I chose to do semi-structured interviews, because I am interested in similar themes and 
aspects in the interviews, even though some of the questions differed between respondents, 
depending on their position and organization. Interviews can be open or unstructured in their 
character, with focus on the story, and let that be the guide, or they can be structured, which 
is more common in large interview studies with a very specific and narrow purpose. Semi-
structured interviews give more freedom to ask follow-up questions on interesting subjects 
that have not been included in the interview guide. The respondents also have the 
opportunity to respond in ways that they are comfortable with and are not restricted by 
interview guides (Kvale & Brinkmann, 2009:43). 

I have done 17 interviews, 10 in my prestudy, and of these, 5 were used in Paper 3, and 
7 in Paper 4. The interviewees are presented in the references. 

For the prestudy I made my selection of respondents for the following reasons. I 
wanted to interview actors within the larger energy companies in the Stockholm region to 
understand the attitudes regarding regional cooperation and some of the background to it, as 
well as to find out how they see the future. I thus needed to speak with persons in strategic 
positions with insight into the organization, to be able to look both backwards and forwards. 
I had an important contact at Fortum who helped me to identify relevant respondents in the 
various energy companies. I also wanted to interview persons at strategic positions in the 
region, like the regional planning institution RTK, and the person responsible for energy 
questions. I also interviewed one planner at the City of Stockholm to understand the city’s 
view of energy and DH, and to understand the relationship with Fortum. I interviewed one 
person at the Swedish District Heating Association to understand association’s position 
regarding the future of DH in Sweden. I also interviewed representatives from two interest 
organizations that were involved in the TPA question.  

For Paper 4 I wanted to interview people who had been active in Stoseb over a longer 
period. I conducted interviews with the last two CEOs,34 to hear about the differences 
between various periods and to understand their views on Stoseb and its discontinuation. I 
also interviewed key people from the energy companies, which also were involved in Stoseb, 
in order to understand the relationships between the companies. One of the long-time head 
engineers of the organization was interviewed because of his great technical knowledge about 
                                                
34 The first CEO, Jan-Erik Ryman (1978–1987) has passed away.  
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the system and because he was also involved in many important investigations. I also 
interviewed a politician, formerly involved in Stoseb. The chosen respondents were all from 
within Stoseb, although it may be considered narrow and problematic to interview persons 
from within an organization regarding its importance. However, in the prestudy Stoseb was 
mentioned by people from outside Stoseb as important, and it was impossible to find persons 
not directly involved in Stoseb but who were very familiar with the system and events.   

Finally, I conducted interviews with people involved in regional energy issues today, to 
compare the situation before and after the liberalization of the energy market. This also 
yielded an idea of post-Stoseb situations. I thus conducted a follow-up interview with the 
official from RTK, interviewed in the prestudy, and with one person at the Stockholm 
County Association of Local Authorities (KSL), who worked with regional energy matters. I 
decided not to do interviews with the politicians involved in the selling of Stockholm Energi, 
as I would have had to do interviews with politicians in all municipalities to be consistent and 
balanced, and to do so would have been too extensive. Also, previous studies, such as 
Rutherford (2008), Högselius and Kaijser (2007), and Gillet (2010) have conducted such 
interviews. These were presented in section 3.2.  

The interviews with the energy companies from the prestudy were used in Paper 3, 
since these interviews focused on the companies’ strategies for the future. Since I had trouble 
with access to these interviewees, and I experienced the respondents to be “on their guard” 
in some aspects, especially concerning TPA but also regarding existing regional cooperation, I 
decided to not perform any more interviews with the energy companies in the region after 
the prestudy, in which I had also covered the most important energy companies. I believe 
that the reticence was because of the political character that DH had gained in the region as a 
result of privatizations of energy companies and price increases, and the subsequent demand 
for TPA. 

Some of the respondents wanted to remain anonymous due to the delicate subject 
matter. I also believe that these respondents were not used to being interviewed for research 
projects. They felt, despite the opportunity to read the transcripts, that they did not want 
their names in the published reports, in part because of the TPA question. This was the case 
for two of the respondents. I therefore told the other respondents that two wanted to be 
anonymous and gave them the same opportunity. Although they did not see any problems 
with printing their names, they decided that it might be better that all remain anonymous. I, 
do, however refer to the respondents’ positions in the companies.   

The context of the interviews 

A lot of the literature regarding interview studies has focused on the relation between 
the interviewer and the respondent (cf. Dalen, 2008; Kvale & Brinkmann, 2009; May, 2001). 
Focus has been on the possibility that the respondent can end up in a disadvantageous 
position in relation to the interviewer, and also on the risk of stigmatization. My 
interpretation of this criticism is that it mostly concerns interviews regarding sensitive 
subjects, such as interviews with private persons or crime victims. Interviews with “elites,” or 
officials, as in my case, represent another type of situation, as it might often be the 
interviewer that comes into the interview situation as an “underdog,” since the respondent 
might be used to interviews and well aware of how to express oneself. Richards (1996) argues 
that one of the prime reasons for doing these kinds of interviews is that they makes it 
possible to understand the respondents’ positions and comprehension of the case being 
studied, something that cannot be gleaned from books, reports, or documents. Kvale and 
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Brinkmann (2009:163) have argued, on the other hand, that it can be difficult to gain access, 
which also puts the interviewer in a subordinate position. It is always important to be well 
prepared in the subject when doing interviews, but in these elite interviews it can be extra 
important. I experienced these aspects in some cases, first of all, concerning access. I also 
found that I needed to prove myself in the interview situation to get a more open and relaxed 
interview.  

A problem discussed by May (2001:155f) is to maintain a distance from the person 
being interviewed. The interview depends on a relation being established between two 
persons; there should be a feeling of safety and trust to allow the respondent to speak freely. 
At the same time, the method requires enough distance so that the interviewer can assess the 
interview and analyze the results. If the relationship with the respondent becomes too close, 
this might be a problem. 

This is in line with feminist views on interviews, as Oakley (1990; cf. May, 2001:165ff), 
for example, argued that distance and impartiality rather reflect a male research paradigm. It 
is a contradiction in practice that the researcher should be able to have control over the 
distance to the informant. Rather, the awareness, as a researcher, and the experience of being 
a woman are reasons for not being afraid to get to close. In practice and theory, it is argued, 
the idea of impartiality and hierarchy in the interview situation can be rejected.  

Conducting the interviews 

In preparation for the interview studies, interview guides were designed. The questions 
varied between the two different studies and between the respondents, depending on the 
positions they held. The questions posed to representatives from energy companies in the 
prestudy concerned the benefits of the existing cooperation, potential future cooperation, 
how they thought about the future, and the need to invest in CHP. The questions were 
exploratory in nature, since the overall purpose of the dissertation was not fully formulated at 
that time. In the study of Stoseb, the questions were about the respondents’ image of Stoseb, 
whether it was a functioning cooperation, and if so, why; how the cooperation worked in 
practice; how the atmosphere eventually changed after the liberalization; and how the 
relationships between the different actors worked. An example of the interview guide is in 
Appendix 2. 

The respondents were contacted by mail or telephone, and in most cases the interviews 
were conducted at the respondents’ workplace, or, as in three cases, in their homes, as they 
were retired at the time of interview. One interview was done by telephone, at the 
respondent’s request. 

The interviews lasted between 40 minutes and 2 hours and were audio-recorded. In 
three interviews, all in the prestudy, the informants requested that I not record the interviews. 
All were representatives of energy companies. They were unaccustomed to interviews and did 
not feel comfortable being recorded. In these cases I took careful notes instead, which were, 
as were all transcriptions for that matter, sent back to the respondents for correction.  

The usage of recording equipment did help my work, both during the interviews, where 
focus could be on the respondent, and also after the interviews, where it helped to analyze 
citations. I did take some notes and reflections during the interviews to help structure the 
later work, and these helped me remember follow-up questions during the interview. One 
problem with taking notes is that it can be distracting for both the respondent and 
interviewer, as it can create tension in the flow of conversation (Kvale & Brinkmann, 
2009:194f). 
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Transcription and analysis 

The interviews were transcribed, and since focus was on the content and information, 
rather than how things were said, I excluded repetitions, hesitations, and smaller words like 
“eh” and “hm” and so on in the transcriptions. I have rather tried to find a flow in the 
language, while taking care to not change the meaning of the citations. The aim has been to 
render it as written language rather than as parlance (Kvale & Brinkmann, 2009:199). I have, 
however, decided to keep laughter in the conversations, as it signals the mood of the 
conversation. It also often indicates that something extra important or engaging was said. 
Ironic and sarcastic comments were often connected with the laughter, and it has been 
important to indicate that.  

In all interviews I offered to have the transcriptions sent to the respondents, to give 
them an opportunity to make comments and clarifications. In the prestudy all respondents 
except one asked for the transcriptions. Some of the energy companies had comments and 
asked me to not print some of the quotes, which I respected to the greatest extent possible. 
In the Stoseb study all but one wanted the transcripts, but none had any comments or asked 
for retractions. In some cases, some time had passed between the interviews and 
transcriptions, which may have affected the desire to comment, but these respondents did 
answer my mail and had read the transcriptions so the impact seem to have been limited.  

Analysis was done by coding of the transcriptions with the aim of identifying 
categories. Ryan and Bernard (2003) and Coffey and Atkinson (1996:41f) have argued that 
looking for repetitions in the codes is the easiest way to find themes and categories. If the 
code tends to recur, it indicates that the topic is of interest to the informant. By finding 
common themes and categories, it is possible to create sense and meaning in the material and 
to compare with other interviews in the same study. 

4.3.3 TREND ANALYSIS 
In two of my studies I used trend analysis of official statistics. In Paper 2, “Beyond the 

Modern Infrastructure Ideal,” I studied expansion strategies before and after the 
liberalization and used official statistics from Statistics Sweden (SCB) and the Swedish Energy 
Agency (SEA). I studied DH market shares among one- and two-dwelling buildings, multi-
dwelling buildings, and non-residential premises between 1983—the first year for which 
statistics could be found—and 2010.35 Local and regional energy statistics, covering statistics 
regarding energy usage in, for example, DH are presented in the paper, and I also studied the 
housing composition in the municipalities. All these statistics were found in SCB’s statistical 
database. 

Concerning market shares, I also gathered regional data, but these statistics had 
different starting years, as regional market shares for multi-dwelling buildings are available 
from 1983, but only since 1998 for one- and two-dwelling buildings, and since 2001 for non-
residential premises. In Paper 3 I used energy statistics from SCB and later from SEA. A 
summary of the material can be found in Table 7. 

                                                
35 Statistics between 1983 and 2006 were found in the yearly publications Energy Statistics in One- and 
Two-dwelling Buildings, Energy Statistics in Multi-dwelling Buildings, and Energy Statistics in Non-
residential Buildings, published by Statistics Sweden. After 2006 SEA released the same publications and 
these were used.  
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Table 7 Statistics used in Paper 3 Swedish District Heating – A System in Stagnation. 

Statistics Sources 
Total national heating use 1955–2011 Swedish District Heating Association 

(SDHA) and Swedish Energy Agency (SEA) 
Total DH network length 1996–201036  SDHA 
Market shares for DH among one- and two-
dwelling buildings, multi-dwelling buildings, 
and non-residential premises 1983–2010 

SCB 1983–2006 in the yearly publication 
Energy statistics in multi-dwelling buildings. After 
2006 SEA released the same publications 
and these were used. 

Total heat use, all building types 1983–2010 Ibid. 
Heat use, multi-dwelling buildings, 1983–
2010 

Ibid. 

Degree days, 1980–-2010 Swedish Meteorological and Hydrological 
Institute, calculations of degree days by 
author (SMHI) 

Electricity production in CHPs SDHA 
The data have been collected from the different series and compiled in tables, and 

trends have then been calculated and analyzed. I had to do some calculations regarding 
degree days, as the basic data showed average daily temperature. 

Motivations for conducting trend analysis 

The reason to do trend analysis is that it was helpful in discovering trends in the 
development of the DH market. Statements from relevant actors help to get a picture, and if 
that picture can be complemented by official statistics, it gives more substance to the 
arguments. It has been advantageous to be able to break down the development from the 
national to the regional and local levels. Since one important aspect of my study is to 
compare different system levels, this analysis has given me the opportunity to find patterns 
within and between these levels.  

Bryman (2002:208ff) argued that the advantages of doing this kind of analysis are that is 
possible to save time, as the collection of data has already been done, and it is, normally, 
possible to expect data from national statistics authorities to be reliable and of high quality. 
Trend analysis also affords the opportunity to do longitudinal studies, which in my case is an 
important argument. The opportunities for longitudinal studies and the possibilities to do 
cross-sectional studies give a possibility to find trends that can be related to general social and 
societal changes. Disadvantages are that it is not possible to have full control or knowledge of 
the data. The dataset might also be of a character that makes it difficult to break down and to 
understand at which level is the data were collected and how they were gathered. Problems 
with longitudinal data might be that the reliability is put at risk if definitions and thus ways of 
collecting data have changed over the years.  

There are debates and problems associated with usage and analysis of official statistics. 
May (2001:93ff) argued that there are certain problems with quantifying social phenomena or 
crime statistics, as these can be biased in certain directions. This particular phenomenon is a 

                                                
36 This statistic is used as an indicator, but I want to raise a question regarding the substantial increase in 
recent years. There might be some error, if reporters have not been consistent in how they have reported, 
for example, if they have calculated both pipes some times and just one pipe other years. Upon asking 
SDHA about that, I was told that it should not be the case.   
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smaller problem in my study, but another key aspect that is of large importance is criticism of 
sources. To be able to do analyses and to draw conclusions from these types of data, the 
reliability of the data is of essence. The sources used are from reliable authorities, such as 
Statistics Sweden and the Swedish Energy Agency, which have a long tradition of collecting 
data. However, there are still always risks of errors. The energy statistics in buildings types are 
based on samples and are thus exposed to errors in selection, but errors may also be related 
to measuring, as wrong time periods may be reported or the amount of heating supplied 
might be reported instead of the amount used. Falling off is another source of error. There 
have been slight changes in definitions over the years, for example, as specific building types 
that have been reported in one group for some years were reported in another the rest of the 
years (SCB, 2001a; SEA, 2012f). I have used this data on a national level, and over a long 
period, which would reduce the impact of statistical errors. The data collected from energy 
companies might also be looked at with caution, as it is important to know whether they have 
reported for each system or for the whole company, and also whether the data are 100 
percent correct, as there might be trade secrets surrounding the data.  

The data at regional and local levels might also have some errors, which SCB 
acknowledges, as data from surveys done on the national level are broken down to the 
municipal level, which may lead to flaws in quality. There might also be instances where 
falling off in reports from a plant in one municipality may mean that there is no statistical 
information at all, since it might be the only DH plant in the municipality. In other instances, 
one municipality might supply another with DH, which means that use and production are 
not always the same (SCB, 2010). I have taken this criticism of sources into consideration 
while analyzing the data, and especially when drawing conclusions. I have related data to 
other data, and taken data on regional and local levels as indicators only, rather than as facts.   

4.3.4 GEOGRAPHICAL INFORMATION SYSTEMS 
In Paper 2 I analyzed the DH development using geographical information systems. 

Development of DH systems in relation to the built environment has been analyzed in 11 
municipalities in the Stockholm region: Botkyrka, Danderyd, Haninge, Järfälla, Lidingö, 
Nacka, Salem, Solna, Sundbyberg, Tyresö, and Upplands Väsby. These were chosen due to 
availability of data, but they are also some of the densest municipalities in the region and they 
also have well-developed DH systems. These municipalities, in most cases, had maps of the 
DH systems in old municipal plans that could be compared with recent maps from the 
energy companies.  

I used the data from the municipalities and digitalized it in the GIS software ArcMap. 
The DH pipes have been drawn in the GIS program according to the original maps through 
a screen digitalization, in relation to other geographical layers37 with built environment and 
roads as guiding lines. The built environment is broken down into different building types, 
using the definitions from the Swedish mapping, cadastral, and land registration authority 
(Lantmäteriet) which are: closed (the most dense type), high, low, other, and industrial 
buildings. This has made it possible to see rather precise extensions of the DH systems and 
to understand which sorts of buildings have been in focus in the expansion of DH systems. 

                                                
37 In GIS the geographical data are stored in digital layers that contain information about the digitalized 
phenomenon. For example, roads are stored in one layer and visualized as lines, while lakes might be 
stored in another layer and visualized as polygons. The layers can then be used in relation to each other to 
facilitate visualizing phenomena or doing analyses.  
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The results are visual, and it is not possible to see exactly at the scale of a meter, but it is 
possible to understand which areas are connected. In the analysis and presentation, I have 
colored the different building types to make differences more evident. The layers within the 
built environment come from the same source as above for current data and from RTK for 
earlier building structures, which has made it possible to see the development of the built 
environment.  

This kind of analysis was made to relate building structures to DH development, to see 
what kinds of buildings have been connected, or not, in DH expansion. Implications of this 
kind of study are, as is the case with statistics, that the reliability of the data needs to be 
treated critically. The municipal plans used can be considered rather reliable, as the purpose 
of presenting the DH systems is to present technical systems, and it is not very likely that 
these are incorrect. Maps of the DH systems retrieved from the energy companies’ websites 
are created for the purpose of showing their ability to connect new customers; they are more 
or less presented for marketing purposes, and it is thus not likely that these are incorrect.  

In the next section I will discuss how the methods have been combined and the 
possible advantages and implications this might have.  

4.4 COMBINATION OF METHODS 
In my studies, with the exception of Paper 1, I have combined methods. The reason to 

combine methods is, as mentioned in relation to the discussion of case studies, that it can 
give not only a much wider picture of the case but also a deeper understanding of the factors 
that have influenced the processes. In two cases, Papers 3 and 4, I have combined written 
and oral material, which can complement each other in a good way. Interviews can give a 
fuller picture of events and processes. While protocols and minutes show actual decisions on 
an official level, they do not show negotiations and considerations (Sahlin-Andersson, 
1986:66). I conducted the interviews before analyzing the documents in Paper 4, and doing 
so helped me to understand the protocols and to confirm statements. When I conducted the 
study, several years had passed between the interviews and the events discussed, as the 
organization was discontinued in 2003. It was thus important to get a picture of the 
organization and processes regarding the liberalization and the discontinuation, beyond the 
protocols, but also to verify the interviews.  

This is methodological triangulation, where the aim is to get data as correct as possible 
by comparing the results from two or more methods. Denzin (1987, cited in Patton, 
2002:247f) argued that there are four kinds of triangulation: data triangulation (use of 
different kinds of data in one study), researcher triangulation (use of several researchers in a 
study), theoretical triangulation (use of several theoretical perspectives to highlight a 
problem), and finally, methodological triangulation (use of several methods while studying a 
problem). I have used methodological triangulation, and also theoretical, as presented in 
chapter 2. Patton (2002:247f) argued that it is desirable to triangulate the material, since it 
means that one is not as reliant on one set of data, thus minimizing the risks of data errors; 
on the other hand, it is more time consuming.   

I do also see advantages in combining the methods, since the study spans a long period. 
There might be gaps in the material and, as in the present case, different start dates may be 
overlapped by combining methods and material. Combining interviews and trend analysis, as 
I have done in Papers 2 and 3, is advantageous, as it makes it possible to relate eventual 
trends to ongoing phenomena. If the actors, for example, are expressing concerns about one 
topic, and the statistics shows similar trends, analyses in a wider context can be made. 
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ARTICLE SUMMARIES 

In this chapter I will present the papers included in the dissertation. I will present the 
aim, the main results, and the respective theoretical and empirical contributions of each 
paper. First, I will present Paper 1, “Between Municipal and Regional Planning: The 
Development of Regional District Heating Systems in Stockholm from 1978 to 2010,” then 
Paper 2, “Beyond the Modern Infrastructure Ideal: A Historical Analysis of District Heating 
Expansion Pre and Post Liberalization in Swedish Municipalities,” followed by Paper 3, 
“Swedish District Heating – A System in Stagnation: Current and Future Trends in the 
District Heating sector,” and finally, Paper 4, “Disintegration: The Evolution of Planning 
Doctrines and Organizational Unbundling of a Regional Energy System.”  

5.1 PAPER 1 – BETWEEN MUNICIPAL AND REGIONAL PLANNING 
The paper analyses the development of the DH systems in the Stockholm region 

through the municipal and regional planning documents, such as comprehensive plans and 
regional development plans, carried out from 1978 to 2010, focusing on the issues and 
strategies that were formulated. The systems have become regional, despite weak regional 
planning in Sweden, and the paper reflects how this is described in the plans. The aim of the 
paper is, first, to describe the planning and development of regional DH systems in the 
Stockholm region, and second, to analyze how it has been possible to create regional energy 
systems in a context of weak regional planning and strong municipalities.  

The main results in the paper are that DH was emphasized on the regional level all 
along during the period studied, with the focus on expanding and interconnecting the 
systems to create secure, economical, and technically robust systems, and to be able to build 
CHPs in the future. DH became increasingly emphasized in the municipal plans over the 
years, from have been rather seldom mentioned or discussed among most municipalities, to 
being well described, concerning both present and future system development, later on 
during the period studied. There were large differences in the early years, as some of the 
municipalities did not have DH, while other had systems that were partly interconnected with 
neighboring systems. DH has also along the way, both municipally and regionally, been 
emphasized more and more in relation to environmental concerns and climate change. DH 
was first considered a solution for local environmental problems, such as cleaner city air, due 
to concentrating emissions to one source, but later on as a solution for national and 
international problems, as DH in general is described as good for climate change, especially 
DH from biomass fuels. The strategies have responded to national and international policies 
and energy concerns, for example, by changing fuels in plants due to oil crises or climate 
change, or by expanding DH to reduce the use of direct electric heating in houses.  

The strategies concerning DH at the regional level have to a large extent been 
implemented, even though it has taken some time, especially concerning CHPs. The reasons 
for being implemented are argued to be several. The systems were expanded during the 1980s 
due to the expansive strategies of municipalities and energy companies, and thus the systems 
grew closer to municipal borders and could thus be interconnected. By interconnecting the 
systems, the economic mix and load factor of systems and plants could be increased, and 
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there is also a history of cooperation among some of the municipalities concerning 
infrastructure.  

The regional focus among the municipalities has also shifted significantly, and even 
though it has grown in most municipalities over the years, some of the municipalities have 
had a regional focus along the way. The ones that had the most to gain from regional 
cooperation, especially due to land scarcity in central municipalities, are the ones that have 
emphasized the importance of regional cooperation concerning DH.  

The focus of the paper was primarily empirical, and contributions are knowledge 
regarding municipal and regional strategies concerning energy, especially regional aspects of 
energy, and how they have shifted in response to current energy concerns. It is also a rather 
unusual way to perform this kind of study, by focusing on a large number of planning 
documents and analyzing them over a long timeframe.  

It should be noted that this paper was carried out rather early on in the process, and 
thus the role of Stoseb was not fully developed and understood, which is the reason for not 
discussing the organization’s role.  

5.2 PAPER 2 – BEYOND THE MODERN INFRASTRUCTURE IDEAL 
The paper analyses whether there are differences concerning the strategy of expanding 

the DH system before and after the liberalization. This is done by GIS analysis of 11 
municipalities in the Stockholm region through comparison of the areas that were connected 
to DH systems at a given time, and by trend analysis of municipal energy statistics for these 
municipalities. The aim of the paper is to explore the applicability to Swedish DH expansion 
of the concept “modern infrastructure ideal,” from the splintering urbanism thesis (Graham 
& Marvin, 2001), by applying the concepts of cherry picking and bypass in a historical 
analysis.  

The main results of the paper are that even before the liberalization of the energy 
market there was a focus on more lucrative areas when expanding DH systems. The focus 
has been on cherry picking areas with multi-dwelling buildings and bypassing areas with one- 
and two-dwelling buildings. That expansion strategies concerning DH systems have changed 
due to new business logics does not seem to be correct, and there are, rather, historical and 
systemic explanations for the structure of the DH systems. Historical reasons include the 
existence of strong municipalities and the focus on DH, especially during the million public 
housing program, where energy companies and housing companies were expanded 
simultaneously. There has also always been competition from other heating sources in sparse 
areas. Systemic factors include sunken costs, making DH expansion into sparsely built areas 
risky. Water-borne heating is required in DH systems, and lack thereof is an obstacle to 
expanding into areas with one- and two-dwelling buildings, as it was common install direct 
electric heating in these areas during the 1970s and 1980s. 

The main empirical contributions are in showing that expansion strategies do not seem 
to have changed significantly since liberalization. I have also shown specific border zones 
where DH markets meet and it becomes possible for users to choose DH supplier, despite 
geographical monopolies.  

The main theoretical contributions are developing the splintering urbanism thesis; 
analyzing the concepts of the modern infrastructure ideal, cherry picking, and bypass in a 
Swedish context; and addressing some of the criticism raised, especially concerning the 
modern infrastructure ideal. The concept might be considered a glorification of the old times, 
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but there were significant similarities with the expansion of the DH systems during the 1960s 
and 1970s, with comprehensive, integrated planning of public systems aimed at providing 
citizens with housing and convenient service from infrasystems. Cherry picking and bypass 
have been a part of the history of system development, and it does not necessarily lead to 
infrastructure ghettos, as the bypassed areas often contain high-income users with other 
options. My point is also, concerning SU, that to fully understand the development of 
systems requires a longer time perspective.  

5.3 PAPER 3 – SWEDISH DISTRICT HEATING: A SYSTEM IN STAGNATION 
In the paper I analyze the Swedish DH market from a historical perspective, arguing 

that Swedish DH is heading into a phase of stagnation, a concept developed by Kaijser 
(1994), with inspiration from Hughes’ large technical system perspective (Hughes, 1983, 
1987). This is shown through analysis of the development of DH production, DH market 
share, length of DH pipes, energy use in buildings, degree days, and interviews with energy 
companies. The aim of the paper is to identify and analyze internal and external factors 
influencing stagnation. The aim is also to analyze strategies the energy companies use to 
prevent stagnation.  

The main results in the paper are that, after a rather stable development, heat 
production has stagnated since the mid-1990s. In the interviews heat load was mentioned as 
the most important feature in DH management, and that it can be considered a problem that 
the load is stagnating. This is the fact, despite increased market share in all building sectors, 
increased net length during the whole period, and mainly favorable policies. The main 
external factors influencing the stagnation are more energy-efficient buildings, as energy use 
has decreased significantly since the 1980s due to policies and better-insulated buildings; 
competition from other heating sources in markets with small market share, and on the other 
hand, saturation in markets with large share; and climate change with warmer winters. 
Internal factors influencing stagnation are, arguably, new business strategies and increased 
prices in some municipalities, which have lead to criticism of energy companies and to a 
more negative picture of DH than previously. 

A strategy adopted to avoid stagnation is broadening of scope, as energy companies 
give more attention to CHPs as a way to keep profit high and mobilize for the future, as they 
themselves report that they expect a continuing stagnation. The reason to focus on CHP is 
also that there are favorable policies for investing in biomass-fueled plants due to the green 
electricity certificate system. The energy companies are also focusing on new applications, to 
take advantage of alternative value of the systems, for example, in absorption cooling, district 
cooling, use of DH in industrial processes, and use of DH in household appliances.   

The main empirical contributions are showing this development and identifying internal 
and external factors. I also show that the DH market is stagnating, but much investment is 
being put into CHP plants. It can be argued that this may lead to over-capacity in the 
systems, as there will not be that high a demand for heating. Long-term planning of plants is 
thus important, to avoid over-capacity and to maintain resource efficiency.  

The main theoretical contributions are in exploring the later phases of infrasystem 
development more explicitly, something that has not been done as much in previous 
research. I argue that factors can point in various directions, for example, a positive trend in 
market share or system length, but if the single most important factor is stagnating, in this 
case, the load, this will affect the whole system. I also discuss the opposing developments of 
system length and production, that the load factor, that is, the ratio between average system 
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use and maximum capacity over a given time period, might not be the main driver for system 
expansion, anymore; other factors are coming into play and are changing the prerequisites.    

5.4 PAPER 4 – DISINTEGRATION 
The paper analyses how the DH systems in the Stockholm region have been developed 

into regional systems and the role the organization Stoseb had in this development, how the 
development has been affected by prevailing planning doctrine, and what the liberalization of 
the energy market meant for cooperation and the planning of the systems. This was done by 
doing interviews with actors involved in regional energy questions and by document studies 
of minutes from Stoseb. The aim of the paper is, by analyzing the regional DH systems in the 
Stockholm region, to understand how regional cooperation has changed due to liberalization.  

The paper shows how a planning doctrine (Faludi & Van der Valk, 1994) has developed 
in the region, with reducing pressure on the city center of Stockholm as the “hard core” of 
the doctrine and redistributing citizens to outer parts of the City of Stockholm as the “spatial 
organization principle.” The doctrine was realized by building new towns along subway lines, 
making it possible to commute to the city center. The doctrine later was expanded to include 
the whole region. It is within this context that the DH systems developed, after similar 
principles, with the aim of interconnecting systems to be able to build larger and fewer CHPs 
in the outskirts of the region. The organization Stoseb had an important role as a platform 
for discussions and cooperation, and had an important role in standardizing systems to be 
able to interconnect them later on and in creating a regional vision concerning energy. 
However, the liberalization and commercialization, with subsequent privatizations of DH 
companies, led to an end of the organization. The openness that had been a key factor in the 
cooperation disappeared, as energy companies were sold and became more profit oriented.  

The liberalization of the energy market was a part of the general political philosophy in 
Sweden, and internationally, of liberal economic politics. This has had effects on the 
planning, with more private involvement, as the municipalities have lost some planning 
power. They have also lost some economic power in implementing projects. Simultaneously, 
the focus shifted from expansion to densification in the national planning, which became 
evident in the regional planning. All these factors led to a gradual modification of the 
doctrine, and more specifically, dissolution of the doctrine. The aims of the old doctrine had 
to a large extent been implemented, and now new goals of densification influenced the 
doctrine.  

The empirical contributions are that I show how cooperation concerning DH changed 
after the liberalization of the energy market. From having worked well with aims of 
interconnecting systems, several of the DH systems were sold to private or state-owned 
energy companies. The same concentration of ownership that occurred in electricity is visible 
in the DH sector, and it has led to changed business logics and individualization of energy 
companies. Cooperation is rather business driven today. It is also argued that implementation 
of regional energy strategies is more difficult now, as energy companies are to a large extent 
not owned by the municipalities, and there is no platform for cooperation, as earlier.  

The main theoretical contributions are to analyze planning doctrines in a Swedish 
context, which has never been done before. I have also analyzed the relations between 
planning doctrines at a regional level and in relation to an infrasystem, and shown their 
importance in implementing doctrines. I also show a gradual modification of the doctrine as 
new goals and challenges emerged. From the splintering urbanism perspective I show a 
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regional splintering, especially on the organizational level, as the liberalization leads to 
disintegration of previous rather well-functioning cooperation.  
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CONCLUDING DISCUSSION 

This dissertation, together with its papers, has focused on the regional district heating 
systems in the Stockholm region. The aim of the dissertation has been to analyze the 
development of the DH in the Stockholm region to understand how strategic municipal and 
regional planning, management, and cooperation of these urban infrasystems have changed in 
the light of liberalization and modified planning doctrines. In this chapter I will present my 
overall conclusions. 

My ambition with the chapter is to discuss and synthesize the empirical and theoretical 
findings and contributions from the dissertation and its papers and by so doing, hopefully, 
gain increased depth of analysis.   

6.1 DEVELOPMENT OF REGIONAL DISTRICT HEATING SYSTEMS 
The first research question concerned how municipalities, municipally owned energy 

companies and regional politically controlled organizations, have acted, and which strategies 
have been adopted in the creation of regional energy systems, and the second concerned how 
the development of the systems can be understood from a planning perspective and 
prevailing planning doctrine.  

As described in the dissertation, and in papers 1, 2, and 4, there have existed long-term 
strategies from the regional level to develop and interconnect the DH systems in the region. 
Previous studies have shown a history of weak regional planning with tensions between 
municipalities, but infrasystem cooperation was possible due to a will at the local and regional 
levels to develop the DH systems.  

Development into regional systems became possible due to the municipal focus and 
priority on developing DH systems during the establishment and expansion phases. The DH 
systems were developed fast during the 1960s and 1970s, a time when the municipal power 
was at its peak. The municipalities had economic resources, legislative power, and the 
necessary organizational and technical knowledge, as well as clear objectives from a supply 
perspective, to co-develop cities and infrastructure. Municipal planning was crucial to 
developing the two highly integrated urban projects of constructing the million public 
housing program and the DH systems. This was a case of integrated planning, which contains 
several of the key characteristics of public goods and the modern infrastructure ideal 
(Graham & Marvin, 2001): cheap, reliable, and universal service for all, at least the residents 
that would live in the apartments, which is a substantial part of the municipalities’ inhabitants. 
It was also in the construction of the million public housing program that ideas of 
intermunicipal cooperation concerning DH were born.  

As argued in paper 4, a planning doctrine with the “hard core” to reduce pressure on the 
city center in Stockholm was developed in the time before the large-scale construction of 
housing, with the spatial organization principle to redistribute citizens to the suburbs, which 
was possible with the developing traffic systems. The development of the million public 
housing program was a part of implementing the doctrine, which influenced the DH 
development. This was a doctrine initiated by planners in the City of Stockholm, with initial 
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focus on their own territory, but the doctrine became gradually expanded to include the 
whole region.   

I have in the dissertation shown that DH systems developed according to this spatial 
organization principle, through cooperation among system builders and system managers in 
the regional energy company Stoseb, which had a crucial role in the creation of the regional 
systems. The initiative came from the municipalities, through the energy companies. It was an 
example of regional planning from below, and institutional obstacles and reverse salients in the 
form of administrative borders were overcome because of Stoseb. Despite a history of weak 
regional planning and tensions between municipalities, Stoseb managed through openness, 
long-term strategies, and the low profile of the City of Stockholm’s energy company, 
Stockholm Energi, to unify the municipalities around a common regional vision and help the 
municipalities to implement the visions, something that other regional organizations, like the 
regional planning organ RTK constantly have struggled with. Due to municipal legitimacy, 
technical competence, decision-making power, and a long-term perspective, the obstacles 
were overcome.  

The system builders and system managers had in Stoseb a platform for cooperation, 
and they established a number of strategies to expand and interconnect the DH systems to be 
able to build CHP in the future. Goals of creating a better economic mix and higher load 
factor, resembling Hughes’s (1983) notion of “regional systems,” for example, in obtaining 
economies of scale, interconnecting plants and load, standardizing, and centralizing control in 
centers, have been present in this development. Even though the strategies in the 
organization showed technocratic tendencies, with the focus on supply in large-scale systems 
and plants without, at first, significant focus on users, the strategies and visions were to a 
large extent implemented by the municipalities after some time. 

The process has evolved around the City of Stockholm in the core, geographically, 
organizationally, economically, and to some degree, intellectually. The City of Stockholm has 
historically been the bigger brother in the region, and stood to gain the most from the 
expansion of the planning doctrine to include the whole region. Stockholm Energi was also 
the driver in Stoseb, with aims of creating one single energy company through mergers of the 
municipal energy companies. The potential tension did not seem to be a problem in Stoseb 
due to Stockholm Energi keeping a low profile, understanding the potential problems, but 
also because of ownership agreements that meant Stockholm Energi could be overruled by 
the other municipalities.  

The history of weak regional planning in the region shows difficulties in cooperating 
when there is large heterogeneity in a region. I have in this dissertation, however, shown that 
regional cooperation is possible if the planning object and prerequisites are right, and Stoseb 
and DH have been good examples of this. It seems to have been easier to cooperate 
concerning practical matters such as infrastructure and specific infrasystems, as the 
municipalities have all gained from this cooperation. This dissertation has shown the 
importance of municipal legitimacy, and initiative coming from the lower levels, to create and 
sustain regional cooperation, by which all actors gain from the cooperation through 
openness, clear objectives, and rules, and with actors taking responsibility.   

6.2 REGIONAL DISTRICT HEATING IN A LIBERALIZED ENERGY MARKET 
The third research question concerned how planning, management, and cooperation of 

the energy systems studied have been affected by the liberalization of the Swedish energy 
market. I have shown that the liberalization did have an impact on the DH market due to the 
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ownership changes and concentration in ownership. Paper 4 showed a chain reaction of 
unbundling on the municipal level, due to either privatized or commercialized energy 
companies. The communication between the energy companies and municipalities was 
affected negatively, with further organizational distance. This led directly to the demise of the 
previously well-functioning regional organization Stoseb. The openness and municipal 
legitimacy and rooting disappeared, as energy companies were privatized or commercialized, 
which meant that Stoseb lost its importance. It has lead to regional splintering, with more 
individualized energy companies, commercially driven cooperation, and a new business logic 
that differs between energy companies, evident, for example, in pricing policies.  

Paper 2 does, however, show that there are no evident signs of cherry picking and 
bypass, with no significant differences from before the liberalization. Strategies resembling 
cherry picking and bypass were a part of the expansion of municipal DH systems, but it was, 
rather, for systemic and economic reasons; it was a part of municipal planning. This analysis 
thus shows that it is necessary to study these changing processes over a longer period. It is 
possible to argue that cherry picking is evident for economic reasons today, but the logics are 
the same as before the liberalization; what determines system expansion is the area’s density 
and potential in relation to competition.  

I have also in the dissertation, and in paper 3, shown that DH is in a phase of 
stagnation. This phase is not well developed in previous research, and my analysis shows 
developments pointing in different directions, for example, as the heat load is stagnating, with 
more energy efficient buildings on one hand and increased markets share on the other. It can 
thus be concluded that even if it is a stagnation phase, if stagnation is defined by a significant 
drop in increase compared to previous years, it does not indicate the start of a negative trend, 
as it can turn into a positive trend again, depending on the strategies adopted. The DH 
systems show signs of dynamic development, with strategies including broadening of scope, by 
utilizing alternative value in new applications and other markets, and by refocusing on CHPs, 
which were one of the aims for establishing DH systems in the first place. Högselius and 
Kaijser (2007:294) pointed out that a system’s physical-technical saturation and stagnation do 
not necessarily mean that the system loses its dynamic, and this dissertation points to this as 
well.  

Due to a gradual transition towards more liberalized planning and energy systems, the 
focus has shifted, and thus a gradual modification of the planning doctrine has occurred. The 
focus has shifted from spatial expansion towards ideas of densification and the compact city. 
The DH systems have followed a similar pattern, as the main outlines of the systems have 
been developed, and therefore focus has been on intensive, rather than extensive, expansion 
(cf. Offner, 1999). This has meant that the doctrine has lost some of its relevance; the initial 
hard core of reducing pressure on the city center has been solved, and other challenges have 
emerged.  

Planning of the DH systems on a municipal level has changed in that the organizational 
unbundling leads to more governance and indirect control. Paper 1 shows that municipalities 
increasingly have considered DH to be important as an environmental and climate measure, 
first as a local solution, but later on as a regional, national, and global solution; however, they 
often do not own energy companies, anymore, and cannot influence DH expansion, as they 
could earlier. The municipal power has also decreased significantly from the time when DH 
systems were in the expansion phase. The planning monopoly has been weakened, economic 
situations are more strained, and more liberal political economic ideas are being implemented. 
This means that they need to use influence in other ways, through governance.  
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There are other processes that are challenging. The fact that there is unregulated pricing 
in natural monopolies does put the users in an exposed position. The increased prices in 
Fortum’s systems, also seen in Uppsala, highlights this, but it should also be noted that this is 
in no way the extreme situation presented in some previous splintering urbanism studies, 
although it is rather startling that the majority of owners of systems in the Stockholm region 
are based outside of Sweden. Fortum, supplying six municipalities, is based in Finland, and 
E.ON, supplying 6 municipalities, is based in Germany. That is almost 50 percent of the 
region’s municipalities, and state-owned Vattenfall supplies two municipalities. The 
municipalities have lost substantial control over their energy companies.  

6.3 A NEW ERA – AN END HAS A START 
This dissertation has shown tensions between the “old” system, developed in integrated 

planning with supply-oriented, publicly owned energy companies run on a cost-cover basis, 
now run in a new context, with stagnating, saturated markets, a focus on profit, and pressures 
to reduce external effects. The hard parts have been developed to some extent, with 
construction of CHP plants and changed fuels, generally on the same sites as existing plants, 
and expanded and interconnected networks. However, the main networks were developed 
early on and the path dependency and obduracy that these networks, and the built 
environment, developed have an impact on future development. These are structures that are 
difficult to change due to the established momentum, but the soft parts have changed 
significantly in recent years, with commercialization and privatization of energy companies, 
market pricing, increased prices, and subsequent protests against energy companies. Like 
liberalization in other countries, the new regulation needed to be modified, not with price 
regulation, which internationally has been more common, but rather with the aim of 
transparency.  

The systems cause pollution and external effects, but by changing fuel, exchanging heat 
to avoid peak load, and developing CHPs, the DH systems have been part of a transition 
towards sustainable systems and cities. The increased focus on DH to solve local, regional, 
national, and international environmental problems puts more emphasis on municipalities to 
solve the problems, but paradoxically, their power are slighter than ever. This is problematic 
and puts increased pressure on policy instruments to steer energy companies in the right 
direction.  

Development of cities is a co-development of the “landscape of buildings” and the 
“landscape of networks,” and coordination was needed during the million public housing 
program. The obduracy of these physical and organizational structures is shaping the systems 
even today, despite a regional splintering. To fully understand the process studied, I argue 
that it is necessary to combine theoretical perspectives and methods, as they highlight 
different aspects of the case, and put together these insights give new dimensions. Combining 
large technical systems and splintering urbanism gives analytical tools that contributes to 
deeper insights into historical urban infrasystem development, and with added understanding 
of the overlying planning context through planning doctrines, the co-influence of systems 
and planning can be understood. 

It is a new time for infrasystems, a new era, with no evident direction. The expansion 
phases of systems have been focused on supply and constant growth, but the systems are 
now in flux. These are, however, dynamic systems that have changed because of external 
pressures before, and they will continue to do so.  
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6.4 SUGGESTIONS FOR FUTURE STUDIES 
In this part I will present suggestions for further studies in relation to municipalities´ 

roles, third part access and liberalization.  

6.4.1 SWEDISH MUNICIPALITIES FUTURE ROLE IN ENERGY  
I have in this dissertation concluded that an increased organizational distance between 

energy companies and municipalities has occurred since the liberalization. Privatization 
means that the energy companies are not owned by the municipalities, and those that still are 
in municipal hands are to be run on business-like terms. Still, even greater emphasis is being 
put on the local level to strive against climate change and for energy transitions, while the 
economic, legislative, and organizational power is more limited than ever before. New modes 
of governance are needed and are being studied, for example, in the research field of urban 
low carbon transition (see Bulkeley et al., 2011; Hodson & Marvin, 2010), but Swedish 
studies are needed with a focus on really understanding the implementation of climate 
measures in the rather special context that Sweden has in an international comparison. This 
research can also be related to the sociotechnical transition field (see Grin et al., 2010), to 
understand the roles of municipalities in the transition of city regions.  

6.4.2 THIRD-PARTY ACCESS 
The question of third-party access to DH systems has been the most heavily debated in 

recent years in the Swedish DH market. I have not been able to study it fully, with the 
exception of the media’s reporting in relation to TPA (see Palm & Magnusson, 2009; 
Magnusson & Palm, 2011). The Stockholm case is an interesting case in relation to the 
request for TPA; it is the case most used as an argument for TPA, as it is considered that this 
would be the place to open up for competition due to the interconnected systems (Djuric Ilic 
et al., 2009). A deeper study regarding the discourse leading up to the second investigation 
(SOU, 2011) would be interesting, as well as regarding the effects if the market were to be 
opened up for competition.  

6.4.3 LIMITS OF LIBERALIZATION 
How far is it possible to liberalize infrasystem markets? The splintering urbanism thesis 

focuses on these matters, and as presented in this dissertation, much research in other 
research fields has been done on successful and not so successful attempts at liberalization. 
Sweden has liberalized most infrasystem markets, but as seen in the railway system, there 
have been several problems with the segmentation of the previous monopoly (see 
Alexandersson, 2011; Nyberg, 2011), and the plans from Telia Sonera to discontinue the 
traditional telephone system would lead to “cold spots,” where people would not have 
sufficient reception for mobile phones. These are cold spots that have serious consequences, 
not from a global competitive perspective, as mentioned by Graham and Marvin (2001), but 
from the perspectives of safety, convenience and equity. It really puts questions regarding 
public goods to a test, as well as discussions regarding responsibilities for providing services. 
In a liberalized market, how this is handled or seen is not apparent.  

6.4.4 LARGE VS. SMALL 
This study has focused a large technical system, with advantages from economies of 

scale, economic mix, and load factor. Large scales are advantageous. However, recent years 
have seen increased focus, on one hand, on small-scale technologies and decentralized energy 
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systems with ecocycles, and on the other hand, ambitions for further interconnections of 
electricity systems with solar panels in the Sahara Desert, which would require substantial 
international regulations to handle. There is a conflict here, between large and small, between 
centralized and decentralized systems. What sort of role do district heating systems, for 
example, have in this development?  
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APPENDIX 1 – GUIDE FOR REVIEW OF PLANNING 
DOCUMENTS 

What kind of plan? (Comprehensive plan, etc.) 
 

Is the present district heating system (DH) presented?  
Are eventual plans for DH expansion presented? 
Are present DH plants presented? 
Is the fuel used in the DH plants presented? 
Are any sites reserved for DH-related concerns? 
Is it specified if new residential or industrial areas should/must have DH? 
 

Does the plan contain regional aspects concerning DH? 
Does the plan contain intermunicipal aspects concerning DH? 
Are any values concerning DH expressed in plans (positively/negatively etc.)? 
Is the DH company presented? 
Are any future expectations concerning DH expressed? 
 
Are there references to the energy plan or similar? 
Is Stoseb mentioned, and if so, how is it described? 
How are present and future energy concerns presented? 
Are plans concerning natural gas development presented? 
Is the electrical system presented (plants, network etc)? 
 
What sort of general future strategies concerning the municipality´s are described? 
Are regional plans and/or regional/intermunicipal cooperation’s presented? 
Are possible future regional/intermunicipal cooperation’s presented? 
 
Is there anything else noteworthy in the plan? 
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APPENDIX 2 – EXAMPLE OF INTERVIEW GUIDE 

Background 

Please tell me something about your background and your position in Stoseb. 

The formation of Stoseb and work 

What is your picture of the formation of Stoseb? Why was it started? 
Which was the common vision that made the various municipalities to cooperate? 
Why do you think the cooperation seemed to work well across political borders? 
Have all the municipalities been equally involved in Stoseb? 
Have the municipalities shared the same perspective concerning energy and cooperations? 
Have the cooperation been centered around certain individuals in the cooperation? 
How was the cooperation between Stoseb and RTK structured? 
How did the relation between Stoseb and Stockholm Energi work? 
 
The process around the regional energy plan, Stoseb – 92, how was that formed? Were all 

municipalities/energy companies equally involved? 
What from the plan was implemented and not? Why? 
How has the plan been used after its publishing? 
Several locations for heat plants were investigated for the plan, who was that work designed 

and who were a part of the work? 
 
What, in your opinion, was Stosebs´ main strength? 
What, in your opinion, was Stosebs´ main weakness? 
Have there been occasions when the work in Stoseb has not been functioning in a positive 

spirit? Why? 
What was the relation between Stoseb and the municipalities like? How were decisions 

implemented? 
Which were the ”golden days” of Stoseb? What characterized this time period? 
 

The discontinuation of Stoseb 

In your opinion, why was Stoseb discontinued? 
Was Stoseb, and its work, affected by the liberalization of the energy market? If so, how? 
 
What was the relationship between Stoseb and Vattenfall like? 
Did questions concerning competition in district heating come up during the Stoseb-time? 
 
Where is the competence concerning energy concerns located today, in your opinion? 
Are there any traces of Stoseb left in KSL today? 
What are the main differences, in your opinion, concerning cooperations in energy matters 

now and then? 
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