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Energy Democracy: A case study of energy generation in Växjö  
 
CONSTANZA CHARTIER 
 
Chartier, C., 2015: Energy Democracy: A case study of energy generation in Växjö. Master 
thesis in Sustainable Development at Uppsala University, No. 271, 44pp, 30ECTS/hp 
 
Abstract 
The energy transition towards a renewable energy based society and a sustainable 
development, is an urgent shifting process in the light of climate change and environmental 
pollution. However, few fossil fuel based corporations are controlling energy systems, 
generating most of the energy society consumes. In response to this, the idea of 
democratizing energy has been gaining importance. Publicly owned energy, democratic 
participation and decentralization of energy generation are ideas that “energy democracy” 
stands for. The main aim of this study was to determine if and how the combined heat and 
power (CHP) plant in Växjö, Sweden, is related to energy democracy. The energy plant is 
owned by the municipality of Växjö and runs on biomass provided by the forestry industry. 
Eight interviews were conducted with stakeholders from the municipality of Växjö, the 
energy company and civil society.  
This research revealed that energy democracy is taking place in the case study, which 
provides several benefits. Nevertheless, some impacts were found that would require further 
research. Regarding ecological concerns, it was revealed that the forestry activity in the 
Kronoberg Region providing the biomass to the CHP plant is not as sustainable as it might 
seem. This might have an important effect on the sustainability of the energy generation.  
The study concludes that one of the main drivers for the democratization of energy in Växjö 
is the strong local governance.   
 
 
Keywords: Sustainable Development, Energy democracy, municipality of Växjö, climate 
change, decentralization, local governance. 
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CONSTANZA CHARTIER 
 
Chartier, C., 2015: Energy Democracy: A case study of energy generation in Växjö. Master 
thesis in Sustainable Development at Uppsala University, No. 271, 44pp, 30ECTS/hp 
 
Summary 
The burning of fossil fuels for energy generation is considered to be one of the main causes 
of global warming and climate change. Climate change is currently threatening the quality of 
life-support systems and life as we know it. In order to halt this situation, it is imperative to 
fasten the shifting process from fossil fuels consumption towards renewable energy 
generation and consumption. This process is called “energy transition”. However, the 
transition encounters several barriers: the current neoliberal paradigm for development and 
the capitalist economic system that exploit nature and society for capital accumulation. 
Energy generation worldwide is controlled by few corporations that seek for profit 
maximization through the use of fossil fuels.  
The energy transition must be socially just in order to enhance sustainable development. One 
way of implementing the energy transition, while taking back control over energy generation 
on a local level, is to democratize the energy system. “Energy democracy” advocates for 
changing the patterns of energy ownership towards a public ownership of energy, thus 
increasing participation of citizens, while providing monetary benefits to society. In addition, 
energy democracy stands for local generation and decentralization of energy systems.  
The main aim of this study was to determine how energy democracy is being implemented in 
the municipality of Växjö, Sweden. This research is looking at the combined heat and power 
plant (CHP plant) run on forestry biomass. This energy system is owned by the municipality 
and provides the city of Växjö with heating and electricity. To collect empirical material 
about the relation of energy democracy and Växjö, eight interviews were conducted. 
Therefore relevant actors within the municipality of Växjö, the energy company and civil 
society of Växjö were identified. 
This study disclosed that energy democracy is happening in Växjö. Several benefits for the 
people of Växjö, from the current socio-political situation (including energy generation) were 
found. Furthermore, the study concludes that a main factor facilitating the democratization of 
energy in Växjö is the strong local governance. Negative aspects of the energy generation 
process were identified, further research would be necessary in order to draw more 
comprehensive conclusions regarding their amplitude. It was revealed that the forestry sector 
in the Kronoberg Region providing the biomass to the CHP plant, is not as sustainable and 
environmentally friendly as it might seem at first sight. This might have a negative impact on 
the entire sustainability of the energy generation.  
 
 
Keywords: Sustainable Development, Energy democracy, municipality of Växjö, climate 
change, decentralization, local governance. 
 
Constanza Chartier, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 
752 36 Uppsala, Sweden 

 



 

vi 

 

 



 

1 

 

1. Introduction 
 
This first chapter of the thesis encompasses a general background of the problem that 
introduces energy democracy, the main topic of this study. Following, the problem statement,  
aims of the study and research questions are presented. After this, the theoretical framework 
begins with an introduction to the energy context and climate change problematic. Further on, 
energy democracy concept is presented and elaborated, finishing this chapter with an 
introduction to the case study which is described in detail in the next chapter.    
 
1.1 General background: The social-ecological transformation 
In the context of the current development paradigm, based on the neoliberal market economy, 
the generation of energy has been controlled by the private sector and the state. Policies 
around energy matters thus influenced by the market, have not contributed to a democratic 
scheme by concentrating capital and power. In fact the scarce and geographically 
concentrated nature of the two biggest fuels of the twentieth century, coal and oil, have built 
up the political economy and scarce democracy around energy (Mitchell, 2009, p. 408-415).  
 
In the year 2000, the Millennium Development Goals (MDG’s) proposed within the UN 
“Millennium Declaration” framework were put into forge. They were criticized for focusing 
on economic growth in terms of GDP in exchange of nature for development (Amin, 2006). 
This capital generation and accumulation have caused the deterioration of the environment, 
environmental pollution, environmental migration, privatization of services such as water, 
health and energy services, etc. 
 
The lack of democracy in energy generation projects, whether it is a coal fire plant, a nuclear 
plant, a hydroelectric plant, or a biomass plant, may cause conflicts between the stakeholders. 
The stakeholders are commonly the owners of the energy company and the people living in 
the surroundings of the project that often have no strong legal conduct for participation. In 
general, the energy struggles that can be identified worldwide appear to have two things in 
common. Firstly, the source of energy is of a fossil fuel nature, causing environmental 
pollution, climate change and health problems on people. Secondly, there’s a lack of 
democracy on the development of energy generation projects, which can be seen among 
renewable and non-renewable projects. For example, the renewable based “Belo Monte” 
hydroelectric project in Brazil and the non-renewable based “Polska BNK Petroleum” 
fracking project in Poland show a lack of democracy which turned into environmental 
conflicts (Ejolt, 2015). This is connected to the fact that in capitalist countries, where 
governments have built tight relations with the corporative sector, power is centralized and 
democracy diminished (Chomsky, 2002, p.61). Big energy producers have sought for profits 
at the expense of the environment, the people and consumers of energy, by controlling the 
management production and distribution chain of energy sources (Brand, 2013, p. 8). 
  
A sustainable development paradigm is the type of development to be achieved in order to 
assure future generations life-support systems (Edvardsson, 2004, p. 172). For this, a social-
ecological transformation is to be followed. The growing global human population strives to 
meet its growing need for resources and ecosystem services. The over extraction and over 
consumption have lead to declining resources and resource scarcity. In response, socio-
ecological transformation advocates for a reduction and efficiency over the consumption of 
resources, as well as for changing the ways in which humans communicate with the 
environment to support human livelihoods (Chapin et al., 2012, p. 3). Food systems, transport 
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systems, consumption and production patterns and energy systems shall change in their 
structure. In this way environmental degradation, climate change, social-ecological conflicts 
may be halted constructing more resilient and sustainable global human-nature networks. 
 
The draft of United Nations’ Sustainable Development Goals (SDG’s) was published in June 
2014 within the “Agenda 21” framework and they have brought up the need for increasing 
democracy and environmental protection (UN, 2014). These Goals are now supposed to be 
the protocol to follow by all UN members in order to achieve a Sustainable Development. 
Looking at the goals, one could say that just like the MDG’s the new SDG’s relay on 
economic growth to become a reality. This brings no deep change towards the neoliberal 
model for development. However, the SDG’s are not the only perspective on sustainability 
and sustainable development. What could be considered as a bottom-up approach of 
sustainability, for a sustainable development is its theorization by the “social movement”. 
Ricoveri (2013, p. 15) describes the actual global social and ecological movement, which 
consists of diverse actors: researchers, students, trade unions, communities, local 
governments and NGO’s among others. These actors struggle for better life conditions and a 
social-ecological change. Examples of current growing social movements are the “Degrowth” 
and “Transition Towns” movements (Demaria et al., 2013, p. 192, 204). 
   
The road to a Sustainable Development and a low-carbon society has been denominated as 
the “Transformation” or “Transition” process (WBGU, 2011, p.62). Due to the continuing 
global population growth, life support systems become increasingly more threatened over 
time. Hence, the transition from a capitalist model to a sustainable model of development 
becomes an imperative shift. Chapin et al. (2012, p. 15) states that a social-ecological 
transformation shall be built orienting itself on long term solutions rather than on short term 
benefits, on collective engagement of stakeholders and on the right to organize and manage 
among others. Furthermore, the author gives emphasis to the local level for action, saying 
that local social-ecological systems can self-organize to transform. Transformation at a local 
scale may transform and reduce degradation at a global scale. 
  
The transformation of the global energy generation system requires action at the local level to 
reduce ecological negative impacts and to increase democracy in relation to energy. Local 
governance (i.e. municipalities and communities) would have an important role in the policy 
changing process for shaping energy planning and climate action. “Energy democracy” 
appears as a terminology that embraces environmental and climate protection by reducing 
fossil fuel dependency and that promotes publicly-owned and democratized renewable energy 
generation (Kunze and Becker, 2014, p. 8). A social-ecological transformation relies on 
restructuring the mainstream energy systems - energy democracy is a recently formed 
concept willing to help on this task.  
 
1.1.1 Problem statement 
In Sweden, the sustainability approach adopted by the country and the strong sense of local 
governance encouraged municipalities in Sweden to embrace their own opportunities for a 
sustainable development. A city that has been recognized as an environmental pioneer is the 
city of Växjö. The city calls itself “the greenest city in Europe” and a forerunner on 
environmental issues and climate mitigation. One of its goals is to become a fossil fuel free 
city by 2030. To reach this goal, the city has been improving its energy system over the 
course of the last years, currently generating its own energy from forestry by-products in a 
combined heat and power plant (CHP). 
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By the time the energy plant was built in 1970 it was not done under the premise of following 
energy democracy guidelines. Nevertheless, according to the literature gathered, the 
municipality of Växjö and the construction of the CHP plant is showing connections to 
energy democracy:  It is granting a high level of energy autonomy by being a local energy 
system using a renewable source of energy. This study sets out to look at the energy 
generation of the CHP plant of the Växjö municipality in form of a case study. 
  
The municipality of Växjö serves currently as an example for many other cities all over the 
world that are willing to embrace energy democracy as part of a transition process. 
Furthermore, in the recent years re-municipalization of services, such as energy supply, has 
become a great topic on the city level, making the research on this case study relevant to 
others. Energy democracy is at the baseline of social-ecological sustainability and the energy 
transition to a renewable global system. Although it is a fairly new concept it has been 
gaining importance among local communities and the literature rather quickly. Municipalities 
engaging in energy democracy principles are seeking for higher amounts of clean energy and 
a higher degree of social involvement towards the generation of energy. This thesis shall 
examine if the CHP plant of the Växjö municipality is fulfilling energy democracy theory 
criteria and if it is providing benefits that are related to the theory of energy democracy. 
 
1.1.2 Research questions and aims 
The aim of the study is to examine if and how the city of Växjö is embracing energy 
democracy.  In accordance to that a critical perspective on the energy generation of Växjö 
shall be given. By critically looking at the energy generation, potential for improvement 
could possibly be identified. The importance of city empowerment as means to achieve 
sustainable energy generation systems shall be examined. 
   
From the literature reviewed, relations were made between energy democracy, local 
governance, decentralization of energy systems, and climate change. In order to reach the 
aims of the study while bearing the relations obtained from the literature in mind the 
following  three research questions were formulated: 
 

1) How is the case study of energy generation in Växjö accounting for “energy 
democracy”? 

  
2) Why is local energy generation a mitigation action for climate change in Växjö? 
 
3) How is the local governance in Växjö allowing for a decentralized energy 

generation?  
 
To accomplish the stated aims, the following specific objectives have been formulated 
alongside the research questions: 

• State the overall benefits and negative impacts of the energy plant in Växjö. 
• Identify what could be changed and how it could be changed in order to strengthen 

the relation between the case study and energy democracy. 
 
Energy democracy is the main theory in this study. Its conceptualization by Kunze and 
Becker (2014) will be used to analyze Växjö’s interrelation to the theory. Research question 1 
embraces the main theory, while research questions 2 and 3 derive from it covering concepts 
related to energy democracy. They intend to determine to what extent the concepts stated in 
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this section, such as climate change, decentralization of energy generation, local governance 
and energy autonomy, are defining or affecting one another. 
 
1.2 The energy picture 
The sustainable development goals proposed by the United Nations on 2014 might be 
contested by some tendencies becoming visible within the management, generation and 
consumption of energy worldwide. The UN proposes in its Goal 7 to “Ensure access to 
affordable, reliable, sustainable, and modern energy for all” (UN, 2014). This goal proposes 
that by 2030 energy poverty shall be ended, the share of renewable energies in the global 
energy mix shall be increased substantially while global energy efficiency shall be doubled. 
Also, research on cleaner fossil fuel technologies must be facilitated by international 
cooperation. However, the UN’s proposal is challenged by the following tendencies on 
energy matters: 

• The demand for energy is growing. The growth of the “emerging economies” and the 
capitalist mode of production and consumption, particularly from the global North, 
pushes energy demand over time (Brand, 2013, p. 6; IEA, 2014). 

  
• The economy and current lifestyles are fossil fuel dependent. As countries increase 

their energy necessity for industrialization and growth, fossil fuel dependency might 
become even more a trigger for geo-political conflicts. Furthermore, countries tend to 
base its policy making on fossil fuel availability and pricing speculation (Brand, 
2013, p. 5). 

 
• Energy poverty is still an issue to address. Global distribution of energy is unequal - 

1.3 billion people are currently living without access to electricity (an equivalent of 
18% of the global population), while one billion people have instable access (Brand, 
2013, p. 6; IEA, 2014, p. 73). 

  
This general picture of the energy sector seems hard to change. Energy generation and 
consumption in the near future, in comparison to today’s system, is expected to not undergo 
drastic changes according to Welzer (2008). Every year, the global use of coal, oil and gas, 
which is accounting for 80% of total energy use currently, rises 1.6%.Consumption of oil in 
particular, is expected to rise from 84 million barrels per day in 2008 to 116 million barrels 
per day in 2030 (Welzer, 2008, p.116). Conversely, other authors and activists express that 
this scenario is actually changing, and that there`s a huge potential for the inclusion of 
renewable energies. Jacobson and Delucchi (2009), describe in their article how to achieve a 
100% renewable energy based world by 2030. The authors base their argument on political 
decision-making towards decreasing greenhouse emissions, the choosing of technologies and 
economic factors. 
  
The next chapter describes the transformation of energy generation and consumption picture. 
The shift towards a renewable based society from a fossil fuel based society is denominated 
as “energy transition”. 
 
1.2.1 The energy transition and climate protection 
The term “energy transition” refers to the process of shifting from using fossil fuels to a 
global share of renewable energy. The energy transition is seen as the road to a sustainable 
low-carbon economy and society contrasting the actual carbon-intensive economy (WBGU, 
2011, p. 269). It is an urgent political, economic and technical changing process to avoid an 
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environmental and developing crisis. According to the IEA (2009, p. 22), a gradual transition 
from fossil fuels to local renewables will reduce greenhouse gas emissions enhancing climate 
protection. In the Copenhagen Agreement of the 15th COP in 2009 the political goal of not 
exceeding 2°C of global average temperature increase compared to pre-industrial levels until 
the end of the 21st century was agreed upon (UNFCCC, 2010, p.5).  In order to achieve this 
target the energy systems must be decarbonized by 2050 (WBGU, 2011, p. 271). 
 
Policies and market conditions are two important factors facilitating the increment of 
renewable energies. According to IEA (2014), if planned energy and climate policy 
commitments in order to achieve the internationally agreed goal of limiting the average 
global temperature increase to 2°C are fully implemented, the share of renewables would 
have to increase to about 30% until 2040. In regards of climate change mitigation the EU 
aims to reduce energy consumption by 20% by 2020, to reduce greenhouse gas emissions by 
20% to 2020 with respect to the levels of 1990 and to achieve a total of 20% of the energy 
mix coming from renewable sources by 2020 through its so called programme “Climate 
Action: Energy for a Changing World” (Oliveira et al, 2011, p. 1). 
  
It is important to acknowledge that the transition of the energy system has been approached 
by a top-down perspective, where the UN, EU Commission and central governments can be 
included. Simultaneously, the energy transition and climate protection has been approached 
from a bottom-up perspective, where social movements, local communities and local 
governments that have contributed with further ideas can be included. This bottom-up 
perspective can be described as a grass-roots global movement that brings together energy 
struggle activists, climate protection and climate justice activists, denominated as the 
“Climate Movement” thoroughly studied by Dietz and Garrelts (2014). 
 
For instance, according to the REScoop (Renewable Energy Sources Cooperatives), the 
federation of groups and cooperatives of citizens for renewable energy in Europe, the energy 
transition to a sustainable path for development shall include other parameters besides 
shifting to renewable energy. The organization claims that the transition shall involve the 
changing of the energy system from a centralized pattern to a decentralized pattern of 
generation, besides the reduction of energy consumption to a rational use. Supporting this 
ideas of transition, Langsdorf (2011, p. 8) describes that the position of the EU Commission 
towards the transformation of energy systems involves mainly changes on the demand side 
by improving energy efficiency, promoting renewable energy, and supporting sustainable and 
decentralized heating and cooling systems. Decentralization of energy systems is a key term 
that would enable higher community involvement in energy generation. 
  
Brand (2013, p. 6) says that the energy transition is driven by the technology available for 
renewable energies.  The author claims that renewable energy reinforcement as the only 
approach for a transition would be an attempt for an eco-capitalist modernization. The energy 
transition without enhancing democracy and decentralization of the energy generation system 
does not support a holistic solution (IEA, 2009, p. 20). The “Energy Democracy” concept 
might describe an alternative way of approaching the energy transition. 
 
1.3 Energy Democracy 
Energy democracy is considered to be a driver for the social-ecological transformation of 
energy systems. Society is being fuelled by scarce fossil sources, which are geographically 
unevenly distributed and at the same time controlled by either private or state corporations. 
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Energy democracy proposes an approach that returns power back into communities by 
democratizing the energy system through community involvement and community 
ownership. 
  
Revoke privatization of public services, in specific the energy system, is one of the pillars of 
the struggle for energy democracy (Sweneey, 2013, p. 39). REScoop (2015, p. 60) and 
Ricoveri (2013, p. 46) remark that sources of energy are common goods and energy a 
universal right. Hence, it becomes reasonable that citizens claim more power over generation, 
transportation, distribution and supply of energy. There’s a trend of re-municipalization of 
public services, including energy services, which is creating public ownership. An example is 
Germany, where re-municipalization of energy has been increasing at a constant pace and 
where renewable energy use is one of the highest in the world (Sweneey, 2013, p. 41). The 
energy transition to energy democracy strives for the democratization of the energy sector, 
basing its argument on the fact that civil society is able to manage energy in terms of only 
meeting the needs rather than of profit generation out of fossil fuels. The implementation of 
renewable energy systems owned by the citizens would abolish energy poverty and at the 
same time enhance climate protection (FPA, n.y.). 
 
1.3.1 Conceptualization 
The term “energy democracy” was agreed upon at the Climate Camps “Lausitz-Camp” 2012 
in Germany, an instance that gathers activists and actors engaged in local energy struggles, 
energy politics and the climate justice movement (Kunze & Becker, 2014, p . 8). The in 
Germany established climate movement appears to become a united powerful movement with 
the aim to build up an energy democracy (Dietz and Garrelts, 2014). Its programmatic ideas 
and central demands are to put a stop on energy production from fossil fuels, change of 
consumption behavior, global re-distribution of energy and to create a rights-based policy 
approach. The definition of energy democracy that was conceptualized is a term capable of 
bringing together climate change and energy issues: “Energy democracy means that 
everybody is ensured access to sufficient energy. Energy production must thereby neither 
pollute the environment nor harm people. More concretely, this means that fossil fuel 
resources must be left in the ground, the means of production need to be socialised and 
democratised, and that we must rethink our overall attitude towards energy consumption” 
(Kunze & Becker, 2014, p. 8). From this definition, it can be deduced that energy democracy 
is access to energy in a democratic way and that it combines the energy transition framework 
with citizen and community participation in energy matters. The same ideas are displayed by 
Giancatarino (2012, p. 4) defining energy democracy as “Energy democracy means tackling 
climate and energy issues at the community level in ways that meet community needs and 
create multiple benefits for people, places, and the nation”. 
  
Following, an approach from a labor force perspective given by the Trade Union for Energy 
Democracy (TUED), connects energy democracy to union struggles and campaigns: “It is 
clear that creating energy systems that are both more ecologically sustainable and equitable 
depends largely on the ability to shift power from the fossil fuel industry to workers and 
communities. Energy democracy is about workers’ and communities’ ability to decide who 
owns and operates our energy systems, how energy is produced, and for what purpose” 
(TUED, 2015, p. 23). On the other side, the Center for Social Inclusion, refers to energy 
democracy with a special focus on community engagement and fairness in the inclusion of all 
communities throughout the energy transition process and policy-making, as it states that: 
“Energy democracy means that community residents are innovators, planners, and 
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decision-makers on how to use and create energy that is local and renewable. By making 
our energy solutions more democratic, we can make places environmentally healthier, 
reduce mounting energy costs so that families can take better care of their needs, and help 
stem the tide of climate change” (CSI, n.y.). 
 
These definitions of energy democracy show that this concept goes beyond the energy 
transition as an only aim, but further aspiring for political goals covering social justice and 
economic sustainability. From the definition agreed at the Climate Camps 2012 in Germany, 
Kunze and Becker (2014) developed the concept by indentifying and elaborating four criteria 
that build up energy democracy, by looking at relevant projects in Europe. These criteria are 
“property”, “democracy and participation”, “surplus value and employment”, and “ecology 
and sufficiency”. 
   
The property criterion refers to the ownership type of the energy systems. Energy generation, 
distribution and consumption regulation comes in its majority as a private form of ownership. 
This criterion states that the control of energy should be done in a collective and public form, 
deriving to a collective type of ownership that allows participation, either on regional, 
municipal or on the community level (Kunze and Becker, 2014, p. 9). According to the 
authors, the two most common types of ownership among attempts of democratization would 
be the municipal form and collective-private cooperatives. An energy cooperative is a 
business model in which members are participant-owners and benefit from the energy 
services while also providing for the community. Members have the chance to vote in 
decision-making about energy pricing for example and all votes are equal (Giancatarino, 
2013, p. 6; Kunze and Becker, 2014, p. 48). On the other hand, municipal energy utilities that 
are of a public form of ownership, have the chance to provide the residents with clean energy 
at a low cost (Giancatarino, 2013, 8). In this case, residents are consumers, voters and 
taxpayers at the same time. Municipal ownership form can help renewable energy to grow 
fast in a city or town with the support of the local politicians. What’s more, local 
governments are able to reach large amounts of people generating large amounts of clean 
energy (Kunze and Becker, 2014, p. 48, 58). 
 
The democratization and participation criterion brings up the necessity of creating structures 
that lead to greater participation in energy policies and management (Kunze and Becker, 
2014, p. 9). Democratizing means to give participation rights to the users and owners within 
decision-making processes on issues such as: the form of energy source, price policies and 
allocation of the profits from the energy generation. In other words, democratizing the energy 
transition brings up democracy struggles over the economy and politics (Kunze and Becker, 
2014, p. 47). 
 
The criterion surplus value and employment, refers to the creation of extra value out of the 
implementation of renewable energy infrastructure including the creation of jobs. In theory 
renewable sources of energy such as radiation, wind and wave power are free, meaning that 
for the source of renewable energy there are no costs. In that sense there is a saving of capital, 
which can stay in the region and can be used for local development purposes (Kunze and 
Becker, 2014, p. 10). 
  
Lastly, the ecology and sufficiency criteria embraces the concept of post-growth that 
advocates for values of self-sufficiency, efficiency and reduction of consumption, in contrast 
to capitalism (Kunze and Becker, 2014, p. 10). Generating enough energy to meet the needs 
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and at the same time increasing efficiency, is what sufficiency criteria stands for 
(Schneidewind and Zahrnt, 2014, p. 13). Moreover, renewable energy generation, such as 
wind infrastructure, solar farms and biomass, regardless of being more climate friendly, will 
have impacts on the environment which must be considered. The energy transition shall thus 
consider biodiversity, landscapes and ecosystems conservation and protection (Kunze and 
Becker, 2014, p. 10). 
 
Projects attempting to democratize energy systems have been used to build up the concept of 
energy democracy. These projects have shown to differ in the ownership type, size, and 
political construction, which makes energy democracy an expanding concept under 
elaboration. Democratizing the energy system can be done by following different paths and 
carried out by different groups. Kunze and Becker (2014, p. 5) explain that actors promoting 
the democratization of energy may use different labels but are bonded by similar concepts 
striving for a democratic energy transition. 
 
1.3.2 Actors working on energy democracy 
Literature research revealed the diversity of groups working and advocating for energy 
democracy, ranging from political parties to organized communities, giving out proposals, 
campaigning, networking and collaborating to demand democratic energy nationalization and 
municipalization. 
  
Examples of actors showing efforts to democratize the energy systems are: Green Party UK, 
Think Tanks and organizations like “Rosa Luxemburg Foundation”, “Green Institute 
Foundation”, “System Change not Climate Change”, “Global Justice Now”, “Energy 
Democracy TV”, “Institute for Local Self-Reliance”, trade unions associations such as 
“Trade Unions for Energy Democracy (TUED) ”, “Global Labour Institute”, “The national 
Union of Metalworkers of South Africa (NUMSA)”, cooperatives associations and 
communities like “Renewable Energy Sources Cooperative (REScoop)”, “Renewable 
Communities Alliance”, “Center for Social Inclusion (CSI)”, “Local Clean Energy Alliance” 
and also Municipalities like Ungersheim in France and Gigha in Scotland.  
 
The energy transition intends to be democratized in both, rural and urban areas. It is evident 
how energy transition strategies for rural areas, such as solar panels, have being implemented 
in urban areas at an increasing rate. Local renewable energy installed in big urban centers 
generates great amounts of clean energy and eventually decentralizes the energy system. In 
this aspect, communities, small and large scale cooperatives and municipalities have been 
engaged in energy democracy related relevant projects, some of them studied by Kunze and 
Becker (2014). 
  
In Europe, in particular in Germany, cities, municipalities and local authorities have 
established relationships with the climate movement and have been involved in the climate 
change struggle (Dietz and Garrelts, 2014, p. 3). Likewise, municipalities and cooperatives 
have built relations of cooperation between each other. Municipalities would be playing an 
important role working together with energy cooperatives, by facilitating infrastructure, by 
becoming a member of the cooperative, or being actively engaged at the cooperative 
committees. Further on, in some cases cooperatives are initiated by a municipality (REScoop, 
p. 52). It is relevant to mention that cities and municipalities have founded their own 
transnational municipal networks such as “The Covenant of Mayors”. City empowerment is 
enhanced through this networking as well as the climate-related work at the local level. The 
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EU Commission and national governments have been supporting this trend of local 
governments getting involved in climate change policy making (de Oliveira, 2011, p. 1). 
Worldwide, hundreds of local governments have 100% renewable energy or electricity 
targets set in place. Moreover, several municipalities and cities, mostly European, have 
already achieved these targets (Leidreiter, 2015). 
 
1.3.3 Energy Democracy and Sustainable Development 
Energy democracy addresses several concepts embraced by social-ecological sustainability 
for a sustainable development and also contributes to climate change mitigation. 
  
Social sustainability can be defined through the use of different models outlining frameworks 
for sustainable development. The “Doughnut” model is a visual framework for sustainable 
development that brings the framework of “planetary boundaries” and environmental 
sustainability together with demands of social justice (Raworth, 2012, p. 4). The social 
foundation considers the eleven top social priorities agreed in the preparation of the UN 
Rio+20 conference on Sustainable Development in 2012. In relation to energy democracy 
and according to the conceptualization, the social priorities that show relevance and that 
would be enriched are: access to energy, social equity, gender equality, jobs, voice and 
political participation and resilience (Raworth, 2012, p. 10). These social aspects are also 
tackled by the sustainable development goals (SDGs) integrated into the development agenda 
post-2015 of the United Nations (UN, 2014). Hence energy democracy would be pushing for 
and contributing to the UN development framework. 
  
The Doughnut model seeks for empowerment of people through the aspects of gender 
equality, social equity and political voice, essential to claim for rights (Raworth, 2012, p. 9). 
Energy democracy enables people to gain power along the way of achieving democratic 
control and diversity in the ownership of energy. Community engagement is promoted by 
enhancing the participation of everyone in decision-making, acquiring political voice. As 
positive results, communities and cooperatives depending on the type of ownership project, 
can benefit from lower energy costs, share the profits and create “green” jobs (CSI, n.y.). 
Democratization brings power and revenues to citizens and takes back the power from utility 
monopolies, even large investors in renewables, enhancing social equity. In relation to jobs, 
energy democracy means to protect workers’ rights creating decent, unpolluted and safe 
working environments, based on ecological and sustainable methods of energy extraction, 
transport and use (TUED, 2015, p. 23). 
  
Environmental sustainability is considered in the Doughnut framework through the 
“planetary boundaries” which represent dimensions of environmental degradation such as: 
climate change, biodiversity loss and nitrogen use (Raworth, 2012, p. 13). By scaling up 
renewable energy and low carbon options, energy democracy intends to protect ecosystems, 
biodiversity, agricultural lands and mostly tackling climate change. Environmental 
sustainability is enhanced, by the promotion of sufficiency actions (demand of more efficient 
energy systems and changing consumption patterns) in order to extract less energy resources 
and reduce environmental impacts (Kunze and Becker, 2014, p. 10). The sufficiency concept 
is an important tool for dealing with sustainable development, due to its capacity of enabling 
social innovation and entrepreneurship, of creating prosperity with less use of material and 
ecological damage (Schneidewind and Zahrnt, 2014, 20). 
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On the other side, energy democracy advocates for the concept of local and decentralized 
energy generation. Energy democracy would push the Global North to increase its self-
sufficiency and efficiency, making less fossil and non-renewable fuels to be imported from 
the Global South. In consequence, a strengthened self-sufficiency would reduce extractivism 
in the Global South reducing social-ecological negative impacts.  
 
1.3.4 Barriers to energy democracy 
Establishing an energy transition while democratizing the energy sector seems like utopian 
given the obstacles on technical and political levels, but especially on the economic level by 
having to struggle against neoliberal ideas. 
  
The political influence of oil, coal and gas companies has been identified as an impediment to 
the energy transition (Brand, 2013, p. 14; Sweneey, 2013, p. 10). An important pathway to 
execute this is by influencing climate and energy politics by investing in hard lobbying 
activities. In the United States, fossil fuel corporations invest approximately $3.5 billion 
annually in the climate change denial machinery at the federal level only (Greenpeace, 2011, 
p. 6). In addition, the World Bank has pushed for liberalization and privatization of energy, 
by promoting the discourse of privates improving access and energy services. This obstructs 
the policy-making process enhancing public ownership (Sweneey, 2013, p. 14). More on, 
policies promoting the energy transition have proved to be deficient as they are based on a 
market approach (Sweneey, 2013, p. 16). 
 
The transition to cleaner technologies is subject to the costs involved and these would be the 
main drivers. The industry sector is not always willing to change to cleaner types of energy 
supply such as advanced coal gasification with carbon capture and storage or Generation IV 
nuclear, due to investment costs not present in the fossil based business-as-usual generation 
(IEA, 2009, p. 51). In regards of technical barriers, the democratization of the energy system 
is conditional on the grid infrastructure which is a barrier. Currently, the traditional energy 
system is centralized and very well established, meaning that the transition to other types of 
decentralized and local grids – which energy democracy advocates for – is obstructed making 
the distribution of energy generation one of the major challenges.   
 
1.4 Decentralization of energy systems 
Although the energy transition from oil-based to renewables sources is happening, most of 
the energy generation systems are still centralized, characterized by large-scale, distant 
central-station utilities and grid (Farrel, 2011, p. 1). This model of generation characteristic of 
the fossil fuel industry has big-scale supporters within the renewable industry that promote it 
(Weinrub, 2011, p. 5). The question of decentralizing energy generation systems - global to 
local, national to municipal, and so on - is rising strongly. Brown and Casten (2004, p. 7) say 
that according to the “World Alliance for Decentralized Energy” (WADE), the centralized 
system is no longer optimal. Changing to a decentralized generation would improve standards 
of living and reduce environmental impacts. 
 
Brown and Casten (2004) define decentralization of energy as the production of electricity at 
or near the point of use, independent from the size, nature of the fuel source or technology. 
Also referred to as distributed generation, decentralization is locally generated energy from 
dispersed small-scale generators and can be on-grid or off-grid (Brown and Casten, 2004, p. 
7; Weinrub, 2011, p. 5). Decentralized systems can be of two types mainly. One is the on-site 
renewable energy systems and energy recycling technologies that can include photovoltaic, 
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biomass, wind and water turbine generators. The other type are high efficiency cogeneration 
of heat and power systems (combined heat and power CHP), that can include gas turbines, 
steam turbines and others (Brown and Casten, 2004, p. 7). An application of cogeneration 
systems is the use for district heating (Brown and Casten, 2004, p. 13). 
 
Several positive impacts of energy decentralization have been identified, such as high level of 
resilience, enhanced democracy and empowerment of rural areas. Decentralization would 
give more resilience towards climate change induced natural disasters that could generate 
blackouts, if one central-station is negatively affected, then major regions are consequently 
affected too. On the other hand, renewable energy can be generated locally, contributing to 
climate change mitigation from a community- and locally based and more democratized 
perspective (Rydén, 2015). The technology for decentralized systems such as smart meters, 
intelligent control systems and small-scale generation technologies for example, is reaching a 
commercial stage of development, thus making it more affordable and competitive (IEA, 
2009, p. 58). In addition, local projects avoid long distance transmission costs and 
transmission line energy losses (Weinrub, 2011, p. 14). 
 
There’s an ongoing debate among supporters of energy democracy around the roles of 
centralized and decentralized energy generation. Whether some say centralization is 
inherently undemocratic, others say that the debate should not be reduced to the size or 
location, but to also consider the purpose of the entity overseeing the energy generation 
(TUED, 2015, p. 51). In any case, given all the benefits of decentralization, energy industry 
and policy-makers shall be aware of the growing transition and public demand towards 
decentralization (IEA, 2009, p. 58). 
 
1.5 The Swedish approach to Sustainable Development 
The sustainable development strategy of Sweden is based on a broad approach that brings 
together social, economic and environmental priorities. It establishes a long-term vision and 
values foundation together with the policy instruments and processes necessary to implement 
the changes (Regeringskansliet, 2002, p. 6). The sustainable development strategy is divided 
into three aspects of sustainability that give a general picture of the scope of the strategy 
(Regeringskansliet, 2002, p. 9). The three ideas involved in the understanding of ecologically 
sustainable development of the Swedish Government are described by Edvardsson (2004, p. 
172). The first idea is the “protection of the environment”: pollutants emitted shall not affect 
human health nor exceed nature’s capacity of capturing them. Further, harmful substances to 
health and the environment shall not be allowed to occur and biodiversity must be preserved. 
The second aspect is a secured “sustainable supply” and assuring sustainable management of 
resources, meaning that the productive capacity of ecosystems shall be guaranteed in the long 
run. The third idea involved is “efficient use of the earth’s resources”. This means that energy 
and other resources shall be used to meet the needs of today and those of the future. 
  
The environmental policy in Sweden is based on a system of fifteen environmental quality 
objectives adopted by the Swedish Parliament in the late 1990s, as part of a greater public 
administration reform (Edvarsson, 2004, p. 170, 172). The environmental quality objectives 
are the basis of the new Environmental Code, which rules function as legal instruments to 
achieve the objectives. The aim is to reach the quality objectives by 2020-2015 (Edvarsson, 
2004, p. 1, 173). Some of the environmental quality objectives are: Reduced climate impact, 
Clean air, Flourishing lakes and streams, Good quality groundwater, Sustainable forests and 
Good built environment.  Another environmental quality objective was added to the list in 
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2005 addressing biodiversity: A Rich Diversity of Plant and Animal Life (Edvarsson, 2004, 
p. 1, 174; Lidskog and Elander, 2012, 418). 
 
Another concept embraced by the Swedish sustainability approach is “democracy”. The 
sustainable development strategy is based on a democratic system of government, making it 
possible to rule and create institutions that promote resource-efficient consumption and 
production patterns and defend public goods like the environment (Regeringskansliet, 2002, 
p. 8). 
 
Two important aspects that are connected to sustainable development and further developed 
are the renewable energy share in Sweden and the local self-governance principle that will be 
explained in chapter 1.5.1.  
 
1.5.1 Swedish local self-governance and decentralization of power  
Sweden has a long tradition that local self-government enhances democracy, efficiency and 
effectiveness in Swedish society (Council of Europe, 2014). It has become of fundamental 
constitutional significance since “The local self-government principle” was recognized in the 
Swedish constitution of 1974 (Lövdén, 2004, p.1). 
 
Centuries ago, the municipalities were holding the responsibility for the caretaking of the 
poor and in the mid 1800s they were assigned with the task of running the elementary schools 
which have just been established (Lundström et al., 2013, p. 61). When the acceleration of the 
Swedish welfare state took place after World War II, the Swedish Parliament decided to give 
municipalities a great deal of responsibility for public services. One of the reasons behind this 
was the idea that the local needs of the population could best be met by local administration 
and local responsibility (Lundström et al., 2013, p. 61). Representatives are being elected on 
municipal level and in the County Councils that take decisions related to the services and 
matters that are closest to the citizens of the region. This possibility of decision making on a 
regional basis has become known as “local self-government”. Compared to other EU member 
states, Swedish municipalities have relatively far reaching responsibilities, which are largely 
self-financed by means of local and county council taxes paid by the citizens for different 
services. The main distinction lies within the high level of self autonomy and rights that the 
self-government bodies enjoy (Miroshnyk, 2009, p. 37). 
  
This close proximity of the citizens to decision making processes allows them to gain access 
to local politicians more easily and to hold them responsible for their decisions. This opens 
the opportunity for the citizens of the municipalities in Sweden to take influence on what the 
taxes are being spent on, which helps to improve the efficiency and effectiveness of service 
provision (Lundström et al., 2013, p. 61). Besides the high degree of self-governance, 
Swedish municipalities have to follow central government decisions that affect their activities 
such as following the Health and Medical Services Act, the Social Services Act and the 
Planning and Building Act (Lundström et al., 2013, p. 61). 
   
The present system of the local self-government takes place on two levels – local and 
regional, which differ by the character and scope of power. Currently Sweden has 20 county 
councils (regional) and 290 municipalities (local). 
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1.5.2 Energy generation in Sweden 
Sweden is one of the European countries that shows a high share of energy produced from 
renewable sources. For the year 2013, the share of renewable energy in gross final energy 
consumption was of 52.1%, while the electricity generated from renewable sources was of 
61.8% (EUROSTAT, n.y.). Swedish electricity production is largely based on hydro and 
nuclear power. However, the use of biofuels for electricity production and heating is 
constantly rising (SEA, 2014, p. 5). On a yearly basis, the supply of energy in the Swedish 
energy system is around 600 TWh. In 2011, fossil fuels represented one third of the total 
supply, with 206 TWh. Of the total energy supply, 132 TWh came from biofuels, peat and 
waste. In relation to the final use, the biggest users of these three energy sources are the 
district heating and industrial sectors (SEA, 2014, p. 8). 
  
Of all electricity generated, around 50% is locally generated, due to the reason that several 
municipalities or small private energy companies control a large share of the energy 
generation in Sweden (Rydén, 2015, p. 24). When it comes to improving energy efficiency 
and environmental sustainability, municipalities are important actors. They are involved in 
energy planning, activities, Agenda 21 activities, and fighting climate change. In order to 
promote this work, the Swedish Energy Agency launched the programme “Sustainable 
Municipalities” that told municipalities to develop an agenda with local strategies for energy 
and climate (Gustafsson et al, 2015, p. 206). 
 
Two of the sources that make up the renewable energy mix of Sweden to a large extent are 
biomass and biofuels. A municipality that is outstanding due to its energy production from 
those sources is the City of Växjö. In the chapter 1.5.3 the city of Växjö shall be introduced 
more in detail. 
 
1.5.3 Växjö: “The greenest city in Europe” 
Växjö is a middle sized town with 85 thousand inhabitants in the south of Sweden. It is 
known for its slogan “The greenest city in Europe”, which was brought up by a reporter 
visiting Växjö in 2007 (NBC, n.d.). In terms of environmental work for ecological 
improvements, Växjö has been recognized internationally for its “Environmental 
Programme”, attracting visitors from the five continents wanting to learn about the city’s 
strategy for development (Växjö, 2014).Gustavsson and Elander (2012, p. 773), show that 
Växjö was positioned number 4 at a ranking created by the journal “Miljaktuellt”, which 
considered 288 municipalities and assessed their environmental and climate policy work. The 
criteria considered for the ranking included issues on climate change mitigation and 
adaptation, transportation, procurement, energy efficiency and waste disposal, among others.  
 
In 1996, local politicians decided that Växjö would stop using fossil fuels. Currently, the city 
is on its way to achieve an environmental goal of becoming “Fossil fuel free Växjö” by 2030. 
This has been facilitated by a political commitment and a self-management approach for 
development (Växjö, 2014). An important infrastructure supporting the slogan of the city 
“The greenest city in Europe” as well as the “Fossil fuel free Växjö” goal, is the energy 
generation based on biomass. Växjö municipality owns its energy company and its combined 
heat and power plant “Sandvik”. 
  
Växjö’s success story is partly owned to the branding of the city. Andersson (2013) describes 
how branding a place can work as a tool for the promotion of green policies between places. 
According to the author, a positive interplay between ecological and economic aspects of 
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sustainability has been established in Växjö, creating green alliances between politicians and 
the local business sector. 
 
Another important aspect of Växjö is the vast participation on national and international 
network gatherings, local governments that operate as associations for municipalities. Växjö 
is member of international networks “The Covenant of Mayors”, “Energy Cities” and “ICLEI 
Local Governments for Sustainability” and also participates in the EU “Smart Cities 
Initiative” that aims to speed up the transition towards local sustainable energy systems by 
supporting pioneering cities (City of Växjö, 2015; de Oliveira, 2011, p. 1). Municipalities in 
Sweden and all over the world are developing and implementing energy strategies. The 
networks just mentioned have been working and supporting this by delivering important tools 
such as guide reports for policy-makings (Gustafsson et al, 2014, p. 206). Facts like this, plus 
a successful green marketing strategy, have put Växjö in the center of attention in terms of 
environmentally conscious city management and caused Växjö to be perceived as a role 
model internationally.   
 
The literature review gave an overview of the concept of energy democracy in the context of 
an energy transition and a social-ecological transformation for sustainable development. 
Also, the case study of energy generation in Växjö was introduced, giving relevance to the 
city empowerment aspect in Sweden. The next section will explain the methodology used in 
this study, describing the case study in detail and how the data collection took place. 
 
 
2. Methods 
2.1 Methodology 
The problem formulated is based on the study of a particular energy issue happening in a 
particular place. This is why the research questions stated will be answered by using the case 
study method. The main theory applied in this study is “energy democracy” particularly the 
definition and conceptualization criteria stated in Kunze & Becker (2014, p. 8). Through the 
literature review the case of energy generation in Växjö from forestry biomass was identified 
as a potential case of energy democracy. This study went deeper in the search for answers of 
how the case study is related to the theory. 
  
The idea was to look at the case study through the perspective of different relevant 
stakeholders that were identified. Stakeholders coming from different backgrounds were 
selected to participate in this study to provide information and express their views and 
opinions. The participants are from the Municipal Council, the municipal Environmental 
Department, the energy company VEAB, the Swedish Energy Agency and two participants 
are from civil society, which are both related to environmental and sustainability issues going 
on in Växjö. The interviews were held in person following a semi-structured type of 
interview. The information and results obtained from the data collection process was 
analyzed by making connections and identifying differences within the results. This analysis 
of the case study was used to answer the research questions. Afterwards, the results and the 
answers to the research questions were discussed. 
  
In the following sections, the method used and case study will be further described, as well as 
the data collection procedure and analytical method.  
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2.2 The case study method 
According to Yin (2009, p. 18) the case study can be defined through the scope and technical 
aspects. In regards of the scope, a case study research method is mostly appropriate to apply 
when research is executed in a real life context and the phenomenon under study is a 
contemporary one. Moreover, the researcher does not have control, or has little control, over 
the variables and events within this phenomenon.  Yin (2009) state that the case study method 
“[…] copes with the technically distinctive situation in which there will be many more 
variables of interest than data points, and as one result relies on multiple sources of 
evidence, with data needing to converge in a triangulating fashion, and as another result o 
benefits from the prior development of theoretical propositions to guide data collection and 
analysis” (Yin, 2009, p. 18). 
 
It is important to point out that when using case study method, the literature proposes 
research questions of “how” or “why”, which are of explanatory nature, they deal with 
operational links needed to be traced over time. “What” questions can be either explanatory 
or exploratory, when being explanatory they could be used for a case study, even though it is 
not a common procedure. Nevertheless, the explanatory and exploratory types of research are 
not mutually exclusive (Yin, 2009, p. 9, 13). 
  
Yin (2009) states that research should be conducted with the highest ethical standard. The 
ethical concerns around the case study research is to protect the human subjects under 
research, given that almost all case studies are related to real life and contemporary human 
affairs and human systems (Yin, 2009, p. 73). For this research, all participants were asked 
for their voluntary participation and agreed that information obtained through them could be 
used as empirical material within this study. In relation to the case study under research, the 
case study method was chosen to be applied because the definition of the method couples 
with the research aim. Firstly, the case study, namely the energy generation in Växjö by the 
CHP plant, is a single contemporary case to which the researcher has no control over. 
Secondly, the type of questions matches the requirements of a case study method. 
  
The literature review exposed the fact that the conceptualization of energy democracy is build 
up by the study of empirical and real cases. Therefore, individual cases can contribute with 
information about how and why the implementation of democracy within the energy 
generation could be carried out, with the possibility of going deep into the case. From that, 
the energy democracy concept can grow, expand or narrow down. The case study method is 
suitable for this research as it will ideally contribute to the ongoing conceptualization of the 
theory energy democracy. As the definition of the case study method stated before says, a 
result relies on many sources requiring triangulation. Therefore, this research considers being 
adequate to proceed with triangulation as the analytical method.  
 
2.3 Description of the case study 
For this case study, the biomass energy generation plant in Växjö, Sweden, shall be looked at. 
Växjö is a town in the south of Sweden and is the urban center of the Kronoberg Region. The 
municipality of Växjö has 85 thousand inhabitants and its population is growing at a rate of 
one thousand new inhabitants per year. It is expecting to have 100 thousand inhabitants for 
2030. Due to its growth the city is working on strategies for development on housing, 
transport issues, energy efficiency and other infrastructure to meet the demands. It is a 
municipality in the middle of the Kronoberg Region, which is covered by vast forest. The 
area is 1,925 km2 and consists mostly of forests and lakes. The forestry sector is the main 
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source of production in the region, and at the same time, key for the green energy 
development in Växjö.  The forestry sector provides the biomass waste for the energy 
company (City of Växjö, 2015). The energy plant supplies Växjö with local district heating, 
cooling and also generates electricity. This type of plant is denominated as CHP plant, which 
refers to combined heat and power generation, also called cogeneration. The energy plant is 
owned by the company “VEAB” (Växjö energi AB), which is a municipality-owned 
company (VEAB, 2015). 
 
In 1970, the city started building the district heating net and in 1974 the CHP plant “Sandvik 
I” started running on oil. In 1980, after the oil crisis of the 1970s and other environmental 
issues as air quality, the local government decided to start shifting away from oil. Växjö is 
surrounded by forests, and the forestry industry could provide VEAB with wood chips and 
saw dust, which the forestry industry considers as waste. Waste biomass turned out to be the 
best alternative that would guarantee a secure supply, with more stable price and cheaper than 
oil. The municipality became one of the first companies in the world to start running an 
energy plant on woodchip combustion at a large scale, and VEAB turned to be the first 
company in the country to convert an oil-fired district heating plant to burn biofuel. In 1983 
Sandvik I run 80% on biofuel and 20% on oil (City of Växjö, 2015). 
  
Climate change mitigation however, came later into the picture in 1996. The climate debate 
started to become intense internationally and soon, a unanimous local political decision 
mandated that Växjö shall become a fossil fuel free city (Gustavsson & Elander, 2012). Then, 
in 1996 the CHP plant “Sandvik II” was built and it ran on over 95% of biofuels. Also 
important events are the installation of an energy accumulator in 2004 which allows 
reduction of oil use and the beginning of the implementation of district cooling with 
absorption technology in 2006 which is in expansion. In 2015, a new CHP boiler was 
launched in the plant called “Sandvik III”. It runs on biomass and peat generating 100 MW of 
heat and power. Sandvik plant consists of different units of boilers that can be run on several 
types of fuel. Therefore, the company can generate the required electricity in an economic 
and environmentally friendly way (VEAB, 2015). So far, the municipality has carried out 
energy actions and climate measures that have lead  to a 47% reduction of carbon emissions 
per capita between 1993 and 2013 (City of Växjö, 2015). 
 

 
2.4 Definition of the scope of the case study 
To what extent the case study comes close to the theory of energy democracy will be 
analyzed based on a systemic approach. The use of this approach is reflected in the selection 
of the interviewees and the data collection process. 
  
In Fig. 1 the boundaries of the research are shown, the actors included and the interaction 
between them indicated by the arrows. The system environment contains all the identified 
actors and the forestry industry lies within the system environment which is outside the 
system boundary marked by the dotted line.  
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Fig. 1. The systems approach use to define the scope of the research. 

 
Focus is given to the municipality, civil society and the municipal company VEAB as those 
are the relevant actors that were identified in this case study in regards of the research 
questions and aims of the research. The forestry industry as an actor is not considered within 
the boundaries of the research system meaning that interviews were not conducted within the 
forestry sector.  
 
Fig. 1, shows the relations between the actors. The municipality is strongly related to the 
energy company in a form of ownership. Also, the municipality actor relies on the civil 
society actor as the latter represents the electorate. At the same time, the civil society actor is 
affected by the municipality actor through the management of the VEAB actor which 
provides energy. The forestry sector provides the source of energy, meaning that the three 
actors in the inner system depend on it. This is the only interaction between the environment 
and the system boundary. 
   
The relation between the CHP plant and the forestry industry will be discussed mostly in 
terms of ecological concerns. General facts about forestry input to the CHP plant shall be 
included, but not in detail as this would go beyond the scope of this research. The complexity 
of the internal processes of the CHP plant, as well as the technical process of district heating 
and cooling will not be described in detail, as it is not considered to be important in regards 
of the research questions. The inputs and outputs of the energy plant are being considered, 
mostly in qualitative terms. 
 
It is important to consider that the research is focused on the energy generation of the 
municipal company VEAB through the biomass plant Sandvik. Other sources of energy 
generation such as positive houses, solar panels, incineration plant and others are not going to 
be considered in this study.  
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2.5 Theory 
The theory used in this study is the conceptualization of “energy democracy” stated in 
chapter 1.3.1, particularly the definition given by Kunze and Becker (2014, p. 9-11). These 
authors defined four criteria that conceptualize energy democracy and that will be used for 
this research. The research is going to determine how the case study applies for these four 
criteria. These criteria are: “Property”, “democratization and participation”, “surplus value 
and employment” and “ecology and sufficiency”. These are essential components on which 
the theory is based. 
  
The “property” criterion facilitates the understanding of the type of ownership of the energy 
generation and allows defining “who” the owner is. On the other side, by using the 
“democracy and participation” criterion the research will seek for structures and any kind of 
platform that would lead to a greater participation. In this thesis therefore, the participation of 
the citizens of Växjö in energy policy matters shall be analyzed. 
 
The next criterion “surplus value and employment”, will be used with the aim of looking for 
value creation instances, such as ecological-social benefits and the creation of jobs. Also, the 
criterion allows to research on how the investments are and what happens with the revenues 
of the energy company and energy generation. The fourth criterion “ecology and 
sufficiency”, enables the study to research about positive or negative ecological implications 
originated from the energy generation process. Furthermore, sufficiency allows to research 
about the purpose of generating energy. Either the purpose is to generate energy to satisfy the 
needs of the people, or the purpose is to profit out of citizens’ energy consumption. In other 
words, to disclose if the energy generation follows a capitalistic idea or not.  
 
2.6 Types of data and collection methods 
For the research on the case study, information was obtained from actors inside the 
boundaries of the system: the municipality, the municipal company VEAB and civil society. 
In order to do this, a six-day fieldwork was carried out in Växjö. In order to further discuss 
the theory of energy democracy, interviews with relevant actors in the field were conducted. 
 
Primary sources 
The primary sources of information in this study are interviews. The interviews were semi-
structured, open-ended interviews and were held in person. A semi-structured interview 
mostly is a scheduled activity, as peoples` availability is oftentimes scarce and time is 
precious. In this sense, this type of interview fit to the requirements of the case study. They 
follow a general script covering a list of topics in a particular order, but can be open-ended. 
This means that the interviewees can expand and elaborate more in any certain topic that 
becomes more interesting, either for the interviewee or the researcher (Bernard, 2006, p. 210, 
212). 
 
An interview guide with questions was prepared for each interviewee and these were made 
according to the four criteria conceptualizing the theory of energy democracy. Each 
interviewee represented an actor within the boundaries of the system under study - see 
Figure2. The idea is that each actor can provide information about the field the person is from 
in order to be able to use that information to get to the aim of the study. The selection of each 
of the interviewees was made based on their relevance within the system and the four criteria 
defining the theory. A total of eight people were interviewed, from which four are related to 
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the municipality of Växjö actor, three to the civil society actor and one related to the VEAB 
actor (see Appendix I).   
 
Secondary sources 
The information collected for the research included documents from the municipality and 
documents from the VEAB company among others. Recently released and updated 
information was gathered. The research also included reports from social organizations and 
agencies, information taken from websites (including VEAB and the City of Växjö and 
forest-related institutions) and publications from scientific journals. 
 
2.7 Triangulation 
Triangulation is the method used for the analysis in this research. Bryman (2003, p. 1142) 
defines “triangulation” as the use of more than one approach to the investigation of a research 
question with the objective of enhancing confidence in the findings. 
  
This research, besides being based on the information obtained through the interviews, is also 
based on information from cross references and the discussion facilitated through available 
literature on the subject of energy democracy. Triangularity has been utilized in the research 
in the following way: information obtained through the eight interviews was connected in 
two different ways. First, the data collected from the three relevant actors was connected 
among one another, particularly in the analysis section. Secondly, the results obtained were 
connected to secondary literature of relevance, and the literature review, mostly evident in the 
discussion section. Therefore, different methods were used to give confidence in the results. 
The analysis and discussion include inner and external perspectives about the theory, the case 
study and how they can be related. 
  
The problem and research questions stated involve different areas of knowledge, such as 
renewable energy generation, climate change, democracy, efficiency, decentralization and 
local governance. At the same time, inside each actor (VEAB, municipality, civil society) 
there are different areas of knowledge and perspectives playing a role and are interacting. 
Therefore, triangularity is utilized at every level.   
 
3. Results 
The results chapter consists of data collected through the interviews and secondary type of 
information. Unless stated otherwise, participants of this study contributed with information 
and expressed their personal opinions which don’t represent any institutions or organizations. 
The chapter is divided into four main sections connected to the research questions. In the first 
section relevant information about the case study is shown that was identified within the 
interviews. The second section covers statements of the participants that are related to the 
criteria that define energy democracy. The third section comprises information related to the 
case study and climate change. Lastly, relevant information collected about local governance 
and local energy generation in Växjö is shown. As stated in the previous chapter, information 
was gathered by interviewing relevant people coming from the three actors this research 
considered in the scope: municipality of Växjö, civil society and VEAB. The list of 
interviewees can be found in the Appendix.    
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3.1 Energy generation for district heating in Växjö  
As a way of widening the understanding of the case study, this section is revealing some 
information that explains the current situation of energy generation for district heating in 
Växjö. 
 
In 2003, Sweden introduced the “Electricity Certificate System” which intends to increase the 
renewable electricity generation. It is a market-based instrument of financial support which 
replaced the previous system of public grants and subsidies for renewable electricity inputs to 
the electricity grid (SEA, 2015). Renewable sources considered as valid for this certification 
are wind, solar, wave geothermal, certain hydro, certain biofuels and peat in CHP plants 
(IEA, 2014). 
 
By definition, a CHP plant generates heat and electricity and in Växjö it is run on forestry 
biomass. The interviewee Joachim Eriksson, project leader in VEAB energy company, said 
that the Swedish government gave Sandvik II a “green certificate” (electricity certificate) for 
the generation of renewable electricity, which lasted fifteen years and it came to an end in 
2015. This was one of the reasons why the new plant Sandvik III was built in 2015. This 
recently launched new plant, or boiler, was also granted a green certificate for 15 additional 
years which would be paying two thirds of the investment. Dinko (2010, p. 38) says that the 
green certificate system supporting the biofuel industry in Sweden provides a very high 
premium for the generation of renewable energy, which allows energy companies to compete 
with other types of industry companies demanding biomass as raw material. 
    
In regards of the electricity generated, Joachim Eriksson highlighted that the electricity 
produced in the plant is a by-product of the energy generation for heating. Currently, the 
plant is providing energy to the city as electrical power, cooling and 95% of the total heating.  
In regards of electrical power, VEAB generates electricity when it is profitable. Certain 
conditions must be met like high demand and convenient selling price in order to run the 
turbine that generates power. The capacity of generation is 38 MW and the power generated 
depends on whether it is profitable or not. Furthermore, Stefan Olsson from the Energy 
Agency for Southeast Sweden, described that from the total electricity introduced into the 
local grid, Växjö would consume what it needs and the rest continues through the national 
grid. In this sense the generation of electricity can be local but the consumption of it mustn’t 
be local only. When electricity enters the distribution grid, it can be delivered anywhere. 
However, when the demand in Växjö is high, electricity will stay among the local boundaries. 
In contrast to electricity, heat and cooling stay local due to physical infrastructure reasons. 
 
Joachim Eriksson explains that VEAB company sells heating and cooling services to Växjö 
consumers directly. Conversely, electricity generated in the plant is sold to Bixia, an 
electricity trading company with a retailer role which provides electricity to the consumers in 
the city. Thus VEAB does not have clients for electricity. Bixia is owned by several 
municipalities of the south of Sweden, including the municipality of Växjö. VEAB owns 
Bixia in a small amount of shares according to the Mayor of Växjö, Bo Frank. These shares 
are going to be sold to another municipality in the short term, leaving VEAB as a producer of 
electricity only and not part of a trading company. 
 
The electricity generated enters a transboundary market place called “Nord Pool Spot” where 
energy is traded. Prices are constantly changing depending on the inputs from different 
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companies within the trading area. The price is lower when the “big bowl” is well fed with 
electricity, Stefan Olsson said. 
 
3.2 Information relevant for Energy Democracy 
The information given by the participants and the literature review was organized according 
to each of the criterion describing energy democracy that were introduced in chapter 1.3.1. 
  
3.2.1 Property  
In regards of the property and ownership criterion, Joachim Eriksson and Bo Frank stated that 
the energy company VEAB, the CHP plant and heating infrastructure are owned by the 
Municipality, holding 100% of the shares. In regards to electricity, VEAB also owns the local 
grids of distribution. In other municipalities, local grids can be owned by either the 
municipality or a big energy company, said Stefan Olsson. The national grid is owned by the 
state through the company “Svenska Kraftnät”. 
 
The regulation of the heating energy price comes from the local government. According to 
the mayor Bo Frank, the local government decides on the price policies. In this case, it is 
been decided to set the price equal for everyone, leaving aside the possibility for social 
tariffs. He explains that the idea of giving free energy to poor people would encourage a 
greater consumption of it and less efficiency. He supports the idea of helping people with 
better salaries and better infrastructure. 
 
The fact that the municipality has local resources at its disposal, makes the city and its 
inhabitants less dependent on the outside, granting them energy security. This, added to the 
fact that the energy company is owned by the municipality, decreases fluctuations of the price 
of energy, according to Henrik Johansson, Environmental Coordinator of the municipality of 
Växjö. Bo Frank stated that this type of ownership has allowed the municipality to keep 
energy pricing low for consumers. He added that Växjö ranks number 20 out of 125 
municipalities with lowest energy price. 
 
3.2.2 Democracy and participation 
In Växjö, citizens basically express their power over decision-making by voting for 
representatives. The power of the citizens relies on their electorate character, but there are 
other instances by which people can approach decisions and politics. 
 
Bo Frank described all the pathways of communication between the municipality and the 
citizens. Firstly, he described his accessibility as a mayor: he answers all citizens’ e-mails 
almost at the same day. His office is on the first floor, so he shows himself as connected to 
the people, the streets and close to the entrance hall of the municipality building. 
Furthermore, it is possible to meet the mayor during Monday evenings and Tuesday 
mornings. Citizens can also influence the local politics by writing proposals to the city 
council, which must be brought up by the city council after six months. Citizens are free to 
attend the city council and proceed with a short speech explaining their proposals. According 
to Bo Frank, this is unique for Sweden. Citizens can also proceed with opinion building by 
writing to news papers, journalists or letters to editors among others. 
   
Every citizen is free to approach the city council meeting and ask questions directly to the 
politicians or the mayor about any subject during a break in the city council meeting. Further 
on, political parties are easily to be reached, as they are quite often on the streets 
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campaigning, even when it is not election time. Åsa Karlsson, Deputy Mayor of Växjö, added 
that it is the transparency principle in Sweden that pushes the possibility to contact very 
openly all politicians. 
  
The consumers are indirectly represented in the board of the energy plant. Civil society votes 
for the city board that has a total of 61 seats. The results of the elections determine how many 
seats each political party is going to get in the city board. The energy company has its own 
board in which only political parties are represented. If a specific political party wins more 
seats in the city board, then this party has more chances to get more seats in the energy 
company board, explained Henrik Johansson. The city council also decides which politicians 
shall be in the different boards by voting, explained Åsa Karlsson. The city council elects the 
different boards for the municipal companies like housing companies and the energy 
company. 
  
Individuals that are not politicians cannot be part of the boards of the municipally owned 
companies and cannot decide which politicians are going to be the representatives on each of 
the boards. According to Joachim Eriksson, two members of the energy plant trade union 
participate, to express professional opinion only, not taking part in the voting on decisions. 
Voting for political representatives is how democracy and representation by political parties 
is carried out. However, civil society as a whole might not embrace the fact that they have 
power over the energy company and thus over the development of the city, said participants 
form the municipality actor. Civil society participants also mentioned that participation on 
energy matters is an issue that regular citizens are not familiar with. They know how 
democracy works by voting, and that politicians take decisions for the rest of the people. 
   
When asked how to improve democracy, participants in general said that this is very difficult 
as democracy is carried out already to a high extent. Åsa Karlsson remarks on the fact the city 
needs to campaign even more in order to engage the citizens. She acknowledges that society 
in Växjö wishes to move further in many issues and actually wants to be front driver for the 
transition. It would be very important to capture that and there’s a long way to go. Jesaia 
Lowejko, “Transition Towns” movement trainer in Växjö, talked about the need of working 
together with the municipality and it becomes evident that both actors are seeking for the 
same. 
 
3.2.3 Surplus value and employment 
In regards of the cost of the source of energy, VEAB has to pay for the by-products from the 
forestry sector. Over time, the price has increased considerably, according to Love Eriksen 
and Henrik Johansson, because more energy companies demand the by-products. This has 
given added value to the forestry industry. 
  
Julia Ahlrot explained that there is a regulation stating that every year the energy company 
shall deliver a certain amount of money to the municipality. However, returns of 2015 might 
be at the level of zero due to the building investment on Sandvik III, said Joachim Eriksson. 
Electricity it is a by-product of the CHP plant from which the municipality can gain profit by 
selling it to the grid, says Joachim Eriksson. Henrik Johansson adds that the green certificates 
allowed this electricity to be profitable. It wouldn’t be possible if the plant were based on 
fossil fuels. 
  



 

23 

 

In terms of the generation of employment, the rate is currently higher compared to the period 
when the energy plant was run on oil, according to Joachim Eriksson. Now the employment 
is local and mostly focused on the forestry activity. The forestry industry and the production 
of forestry products – including sales of wood chips – in Sweden, employs around one 
hundred thousand people (Dinko, 2010) and produces 2.2 % of GDP (SFA, 2014). Henrik 
Johansson said that the CHP plant gives benefits to forest owners that didn’t exist during the 
times when the plant was run on oil. Currently, forest owners can actually do something 
about the forestry residues and get money for them. Hence, a new scope for jobs was created 
after the implementation of the biomass based CHP plant. Åsa Karlsson described that the 
political decision of shifting to biomass embraced the idea of enhancing the wood industry 
while creating local jobs and by doing this, the local government would get more tax income. 
  
In regards of the branding of Växjö, Bo Frank affirms that the brand has helped the 
municipality to a great extent. The brand “the greenest city in Europe”, greatly supported by 
the energy plant, has helped the city to be recognized and to be invited to different places to 
present the work, because they are a good example. The mayor says they work closely to the 
business life. He puts up the example of the Volvo factory located in Växjö, which would be 
one of the few carbon neutral factories in the world. Moreover, he says that many companies 
want to stay in the municipality because they are the greenest city in Europe, and the brand 
can be part of the company as well, giving a greater value to the business.  
 
3.2.4 Ecology and Sufficiency  
In regards of the ecology criterion, the participants described through their perspectives the 
relation between the CHP plant and the forestry activity that provides the biomass. 
   
The plant generates energy from biomass, which currently includes the parts of the tree that 
have no use for the timber and paper industry. This includes the branches and roots. Leaves 
are left on the ground. At least 25% of a tree is considered to be waste, or better said, a by-
product of the forestry industry, said Love Eriksen, head of a forest programme from the 
Swedish Society of Nature Conservation (Naturskyddsföreningen). 
 
Joachim Eriksson expressed that the energy plant, besides using chipped wood as the energy 
source, also uses waste from saw mills and old furniture. The furniture waste must have 
passed a test stating that no paintings or other chemicals are present in the wood. This is 
important because these chemicals could be present in the ashes produced in the plant from 
the burning of biomass otherwise. In order to close the biological and chemical cycle, ashes 
are returned to the land in form of nutrient recovery. He states that 50% of the ashes are 
returned to the plantations. This is having a positive effect against acidification. The other 
50% is used as construction material (VEAB, 2015). 
   
Love Eriksen said that there’s a law stating that large forest owners must return the ashes to 
their plantations, but that ashes are not being returned at the extent of 50% to the plantations, 
that maybe because they are taken to other farmland instead. Many forest owners are not 
following the law because of the costs related to moving the ashes and other technical 
difficulties. 
 
Love Eriksen explains that forest owners can decide if they are removing all the branches and 
all the roots as by-products, if they are leaving branches on the soil to buffer the impact of 
heavy machinery and also, how they are going to limit the environmental impact. He explains 
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that the removal of the branches and other parts that are not being used in the timber industry 
from the soil has a large impact on the ecosystem, e.g. for insect species that need the 
biomass. Besides the impact on biodiversity, the removal of branches leaves the soil without 
protection against heavy machinery which causes compaction and disturbance of the soil 
structure. The compaction of soil destroys the filtration pathways and soil pores that allow 
substances to filtrate down the soil. This effect leads to leakage of heavy metals and other 
chemicals in the soil to water bodies nearby the plantations. Furthermore, there are 
components in the soil that cause brownness in water bodies when being increasingly washed 
out due to a missing ground cover – affecting biodiversity too. In this sense, theoretically, the 
more demand of by-products, the more damage is caused to the soils and hence to water 
bodies and biodiversity. It is important to clarify that Love Eriksen has personally worked 
with this ecological problematic in the region of Kronoberg. The region has forests that have 
been grazing land before and that have naturally transformed into forest. These forests are 
now being transformed into plantations through clear cutting. 
  
This ongoing process of clear cutting has an effect of fragmentation of the landscape. Many 
clear cuts and new plantations are being carried out around and within small conserved areas 
of forest with high biodiversity values. This affects the areas in the way they cannot continue 
functioning as key biotopes home to key habit species in the long run. Jesaia Lowejko 
contributes saying that it is a positive thing that the energy generation is local, but on the 
other hand the forestry industry is devastating the forest, keeping in mind that Sweden has the 
least “real old forest” in the world, with low biodiversity. Maybe only 5 to 10% are still old 
growth natural forest, the rest would be plantations of fast growing trees. Furthermore, he 
states: 
    
“So, in a sustainable view, I’m not sure that VEAB will be sustainable cause it is dependent 
on the forest industry…they (VEAB) use waste from the forest industry, which is great but it 
is not sustainable because then we are dependent on the forest industry and the forest 
industry it is not sustainable” (Jesaia Lowejko). 
 
Love Eriksen described the conservation goals agreed at the Convention of Biological 
Diversity in Nagoya in 2010, where Sweden agreed to extend areas of conservation to 17% to 
2020. Right now in southern Sweden the extent of conserved areas is 2.6% (CBD, 2015, p. 
55). The conflict appears when on one side, there’s a fast growing forestry industry, and on 
the other a slow growing conservation scheme. From the municipal perspective, the 
Kronoberg Region wouldn’t experience such a conflict. The belief of having hugely 
extensive forest seems to allow the forestry industry to keep growing at a fast rate with no 
problems or barriers in this region. In addition, from the municipality perspective the forest 
industry management is sustainable, and it is assumed that cut trees are replaced by the 
plantation of new trees. 
  
Jesaia Lowejko refers to the growth dependent economy of western societies. He said there is 
a relation between the growing economy and the exploitation of the forests. He does not 
support the idea of exploiting the forests even more, hence, the economy must rely on 
something else rather than growth. 
   
From the municipality perspective, the mayor of Växjö Bo Frank, states that in the south of 
Sweden there`s enough forest, forest plantations, unlike in the North of Sweden. The 
ecological problem he identified was the loss of open landscape in ex-change of new forest 
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plantations. He says, in some parts of Sweden trees are being planted where there should be 
animals grazing instead. Therefore, according to Bo Frank in the southern part of Sweden the 
forestry industry is affecting biodiversity by transforming the landscape and environment. 
  
According to the Swedish Forest Agency, forests cover approximately 60% of the land in 
Sweden (SFA, 2010, p. 277). In 2011, the forestry industry contributed with 10.3% of total 
the value added by the manufacturing industry. In regards to by-products of the forestry 
industry, production and sales of wood chips and pellets for the bioenergy sector for example, 
are generating high incomes to the sector as well as export of wood (Dinko, 2010, p. 30, 62). 
It´s important to mention that according to the “Swedish Forest Industry Federation”, 
regardless the yearly increment of production, annual growth of forests is greater than annual 
cuts and fellings according to the Swedish Forest Industries (SFI, 2013, p. 12). 
 
On the other side, there are some reports stating that the forestry activity in Sweden, known 
as one of the “greenest” in the world, is not such. Hoffner (2011) describes how the “freedom 
with responsibility” framework given by the “Forestry Act” (1994) to the sector has allowed 
companies to violate and act irresponsibly prioritizing production over conservation values. 
Henrik Johansson said that forests owners have the possibility to certify their forests and 
therefore run their business under ecological schemes. Love Eriksen stated that these green 
certifying labels (FSC and PEFC) do not ensure a sustainable forestry activity. This particular 
issue is described more in detail by SSNC (2013).  
  
In relation to sufficiency, results can be divided into self-sufficiency, efficiency and 
consumption. The interviewee representing the municipality actor, Åsa Karlsson, expressed 
that Växjö is already quite self-sufficient energy wise. Key factors are the property of the 
company and the availability of local biomass. The shift to renewable energy contributed to a 
higher degree of self-sufficiency as oil supply from had become unreliable and expensive. 
Henrik Johansson says that in terms of local energy autonomy, the municipality owns most of 
the generation of heat in the city and most of the local electricity production (solar and 
hydropower). Julia Ahlrot, Environmental Strategy Planner of Växjö Municipality, pointed 
out that the autonomy has a limitation when considering the fuel for the transportation of the 
by-products to the CHP plant. The city is still dependent on external inputs to have 
accessibility to the biomass, even though the resource is local. 
  
Joachim Eriksson stated that the plant generates enough energy for heating to meet the 
requirements of the city, and not more, which would be meeting the criterion of sufficiency. 
At the same time, all participants agreed that it is an urgent issue to improve and spread 
energy efficiency measures to avoid excess of generation and halt the increasing energy 
demand. Stefan Olsson expressed that according to reports in Sweden, energy efficiency 
measures within both, the electric grid and heating systems that are not being implemented 
yet, even though they are feasible, could be applied. In industries for example, energy costs 
only represent 1-2% of the total costs, thus other issues in the production chain require more 
attention because they are more expensive. Further, there’s an uncertainty around the 
monetary benefits coming from energy efficiency measures as well as the financing of them, 
because profits normally go to the production chain. Stefan Olsson stresses that saving energy 
can be reflected on the final result of production in a linear way, but this is not understood 
nor acknowledged by the whole industry sector. Overall, feasibility and money saving would 
be great drivers for energy efficiency promotion, either in the industry sector as in private 
housing. Among the heat market (district heating and independent private heating) there are 
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several inefficiencies within the system including buildings and houses. Currently, consumers 
are being provided with low-price energy for heating and electricity, meaning that changes in 
terms of increasing efficiencies are unlikely due to missing monetary incentives. Despite this, 
IEA (2014, p. 72) states that increasing energy pricing and energy spending is pushing 
countries to work on and invest in energy efficiency policies. 
 
In regards of consumption, the demand for by-products and timber is constantly increasing, 
and an increasing demand for the by-products would increase the ecological damage, said 
Love Eriksen. Henrik Johansson agrees, saying that the demand for by-products in Sweden is 
increasing, as more cities want to implement district heating systems based on wood 
materials. In general the extraction of forest products is increasing for diverse purposes for 
example like biofuels production, wood based chemicals, timber, etc. 
 
In regards of future perspectives, Joachim Eriksson believes that energy demand will stay at 
the same level in the future regardless of the newcomers to the city, given that the 
development of technology is continuing and that efficiency measures are being implemented 
in  new housing for example. Henrik Johansson stated that the city should probably consider 
having more variation when it comes to electricity generation. In this sense, VEAB company 
shows engagement towards civil society generating its own electricity by coordinating an 
organization gatherings of people interested in solar power generation. Åsa Karlsson states 
that the amount of renewable and sustainable electricity in the city could be increased by 
producing 100% of renewable electricity at the local level, leaving aside all electricity that 
comes from the centralized grid based on nuclear, coal and others.  
 
3.3 The CHP plant in Växjö and climate change 
Julia Ahlrot said that the biomass CHP plant has pushed the city in its achievement of 
becoming “Fossil Fuel Free Växjö” until the year 2030. The plant was the starter of the 
climate work in the city according to her. Furthermore, she emphasized that without the 
energy plant, the city couldn’t have the slogan “The greenest city in Europe”.  
 
According to the City of Växjö (2015), Växjö is the first local authority in the world to have 
gone so far regarding climate mitigation. Henrik Johansson said that one of the reasons to 
shift from fossil fuels was to improve the air quality. Before the implementation of the district 
heating plant in1974 the city had small boilers in each household running on oil. After the 
implementation of the plant, they had one big chimney with a filtering system, which 
improved the air quality. By shifting to energy from biomass in 1980s, emissions most likely 
were decreased which was better from a climate point of view. Experts of the municipality 
started calculating greenhouse emissions in 1993, the level of mitigation before that year is 
unknown. In 2014, the energy plant emitted 29975 tons of CO2eq by the burning of peat and 
wood which are used as fuels to run the plant. In theory, the burning of biomass by-products 
means net zero carbon emissions according to Henrik Johansson. Stefan Olsson described 
that shifting to biomass as a fuel is a climate change mitigation measure and is sustainable as 
long as the trees cut are replaced by new ones grown in an appropriate way. 
  
The CHP plant under study is a renewable energy system which is also local. The fact that it 
is a decentralized system, is having a mitigating effect towards climate change. District 
heating and the locally produced electricity is more energy efficient than it would be if 
electricity and the energy for heating were coming from the centralized system. The 
centralized grid loses energy when electricity is transferred to local grids. On one side, 
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around 5% of the electricity generated is loss through the wires as heat. On the other side, 
there’s a loss of energy at every point of voltage transforming from the central grid to the 
regional grid, to the local grid and finally there’s a loss at every point of electricity use. 
Stefan Olsson stated that there are great challenges in terms of energy efficiency failures that 
can be reflected in emissions contributing to climate change. Local energy systems are more 
efficient in this sense and thus are more climate friendly compared to centralized systems. 
  
Another aspect is resilience towards heavy weather events that are likely to increase due to 
climate change. Having a local system is making the city of Växjö more resilient in the case 
of failures of the central system which intakes energy from mega hydro, nuclear and coal 
fired power plants. Joachim Eriksson said that in case of a total blackout in the south of 
Sweden, they have the capacity to generate and deliver electricity to the city following a list 
of prioritized buildings such as the city hospital and such. A study of the energy balance says 
that 50% of all energy used in the municipality annually is generated in the plant. The other 
50% is taken from the outside (City of Växjö, 2015). This ability of confronting threatening 
situations is making the municipality more resilient towards natural disasters in terms of 
electricity and heat provisioning.  
 
3.4 Local governance in Växjö and decentralization of the energy system  
Participants from the three actors (municipality, VEAB and civil society) stated that the local 
governance principle of Sweden has been a key factor to manage resources and to build the 
necessary infrastructure according to their own local needs, including the local energy 
system. Åsa Karlsson described that the governance system in Sweden is unique. A 
considerable percentage of the tax money goes to the local level and the local level can take 
decision on almost every issue. These makes the local governance very strong compared to 
other places. Before the energy market in Sweden was opened in the beginning of the 1990’s, 
the market was quite centralized and owned by privates and municipalities. Afterwards, many 
municipalities sold their energy companies to privates, expressed Bo Frank and Henrik 
Johansson. As a result, municipalities lost their influence on the actions of private companies 
influencing the energy context of the cities. The decision-making power and impact over 
energy policies for the city was reduced significantly. Henrik Johansson expressed that a 
decentralized system is positive towards having an influence over energy systems. 
  
Julia Ahlrot participated in the Seoul, Korea 2015 “ICLEI World Congress” the week before 
the interview was held. In the conference the topic of municipality-owned and re-
municipalization of energy infrastructure was treated in one of the sessions as currently many 
municipalities are trying to re-municipalize energy services, she said. One of the final 
conclusions was that it is a very good solution to have municipality owned heating systems, 
because citizens are closer to the decisions taken over the energy system. It makes 
communication easier between stakeholders. Furthermore, it is possible to make changes 
faster than if the energy generation company were owned by a multinational corporation far 
from the citizens. At the municipal level same interest are shared, besides accumulation of 
capital, which also contributes to make a better and more sustainable city, said Julia Ahlrot. 
 
Henrik Johansson pointed out that the implementation of the district heating plant based on 
biomass is highly important to the green governance of the city. It symbolizes pride of the 
political decisions, meaning that it is possible to achieve good and meaningful change on the 
local level. The local level can take responsibility for a successful energy democracy that is 
possible also due to the availability of resources for the case of Växjö. Furthermore, Stefan 
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Olsson remarked that the strong independent municipalities in Sweden enable people to have 
more chances to decide on their own future solutions compared to places where the 
administrative system is centralized and obstructed.  
 
4. Analysis 
This chapter describes the analysis of the empirical information divided into three parts. The 
first part is connected to research question 1 and shows the analysis of the results concerning 
the case study and the relation with energy democracy. The second part is connected to 
research question 2 and corresponds to the analysis of decentralization of the energy system 
and climate change mitigation. The third part is about local governance and the relation to 
local energy systems, thus connected to research question 3. In each of the parts answers to 
the respective research question are elaborated. 
  
4.1 Energy democracy and the case study 
The analysis of the results concerning the case study and the criteria conceptualizing energy 
democracy (see chapter 1.3.1) brings the “property” and “participation” criterion together as 
there’s a strong connection between them according to the results. On the other hand, the 
“ecology and sufficiency” criterion is analyzed separately as the results showed robust 
information related to ecology and sufficiency to be considered here. 
  
4.1.1 Property and democracy 
According to the empirical material, the municipality of Växjö has managed to keep 
controlling its energy company and not selling unlike many other municipalities. The 
company provides heating, electricity and now cooling to the consumers that at the same time 
are 100% owners. Low energy price is an asset made possible by the property municipal type 
and the energy regulations established by the same local government that is being controlled 
by the electorate in theoretical terms. The type of property also gives a sense of closeness and 
of democratization of the energy generated at the CHP plant to the citizens. The municipal 
actor however, acknowledges that civil society might not feel its correspondent power over 
decision-making towards energy. This might be due to the fact that this is indirect democracy. 
Indirect democracy is very well set in the municipality and thus this would be a complex 
issue to address. In any case, municipalization of the energy system has put power in the 
hands of the citizens of Växjö who vote for political ideas regarding energy policies and thus 
attain public and democratic control over their energy future. 
  
On the other side, this study doesn`t reveal how the information produced by the Swedish 
Society for Nature Conservation working in the forests of the Kronoberg Region, plus other 
official scientific reports, is reaching the citizens of Växjö and the municipality. This would 
be a factor affecting the way citizens react to the environmental problems happening among 
the forestry activity, and perhaps it would affect their participation and demand for higher 
environmental control at the forest plantations.  
 
4.1.2 Surplus value and employment 
The CHP plant is certainly creating and delivering value to the city, monetary and 
environmental value. The price of by-products is increasing steadily according to the 
statements of the interviewees and literature which could have an effect on the present or 
future energy pricing. Despite this, the energy company has managed to keep the prices stable 
and comparatively low even though this means less income for the municipal energy 
company. 
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The management of the CHP plant, the transport of the forest by-products, the forestry 
activity and extraction of the by-products, pipes building and maintenance is creating 
employment. Forestry activity will most likely keep growing and expanding which may 
generate bigger amounts of by-products. It can be said then that employment in the 
municipality and the Kronoberg Region will keep growing thanks to the Sandvik plant and 
probably several other district heating plants using biomass. 
 
The fact that the municipality will basically get no returns from the plant as a consequence of 
the investment on Sandvik III, is not necessarily a negative aspect. The municipality will 
receive economic support from the green certificates and other economic benefits. Sandvik 
III is a great component of the branding of Växjö and represents a huge step for succeeding 
on becoming a fossil fuel free city. This brings with it more business investment and more 
tax-payers that wish to be part of “The greenest city in Europe”. Now that Sandvik runs only 
on renewable biomass, it can be assumed that the company will not pay carbon taxes aimed at 
companies generating carbon emissions any more. Therefore, economic opportunities are 
opened for investment on public services and local employment generation. 
 
4.1.3 Ecology  
In terms of ecology the interviewees had opinions that differed most from each other - inside 
and outside the municipality actor boundaries. It can be said that there is a disconnection and 
knowledge gap among the municipality actor and civil society actor. Particularly, in terms of 
ecological implications towards biodiversity and soil damage caused by the forestry sector. 
Most of the interviewees showed unawareness of the effects described by two of the civil 
society participants (Love Eriksen and Jesaia Lowejko). This seems logical as it requires 
specific knowledge and most importantly it requires the development of a critical perspective 
towards the general discourse on the forestry activity. The municipality actor showed to be 
highly concerned about environmental issues and ecological improvements. Based on this, 
the experts and politicians would be willing to take action on the issues if they are consequent 
with the environmental plan of Växjö. Information, communication and understanding appear 
to be crucial. The discourse of the forestry industry is very powerful as described and the 
general green perception the public has is supported by the green certifying labels almost 
every forest owner, small or big. The forestry activity in Sweden is a contested activity 
according to Jesaia Lowejko and Love Eriksen. They had a strong opinion about it and their 
knowledge on the topic was large. Furthermore, the Swedish Society of Nature Conservation, 
the biggest environmental NGO in Sweden, has released reports critically describing the 
forestry sector and its effects on the environment. 
  
The expected growth of Växjö`s population is partly due to the migration from rural areas to 
the urban center of the Region. This leaves the rural areas and forests with less people each 
time. In consequence, the bad management and effects of the forestry industry on the 
ecosystems described in chapter 3.2.4 are neither being witnessed nor affecting people. It 
might be that the lack of population in the surrounding forest areas of Växjö is in a way 
giving a sense of “freedom and irresponsibility” either to forest owners and forestry-related 
companies. Moreover, as there would be no people affected then no one is complaining 
either. 
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4.1.4 Sufficiency and consumption 
The case study accounts positively to the values of sufficiency and self-sufficiency when it 
comes to energy as heating and cooling. In terms of energy efficiency the CHP plant is also 
quite ahead, it`s local and the existent technology is very efficient compared to other 
technologies for district heating. Nevertheless, energy efficiency represents the biggest 
challenge for the city. Great efforts are being made to increase the energy efficiency of 
buildings and houses that are provided with district heating. 
 
In regards of electrical power, the municipality does not fully cover its own demand. As 
Joachim Eriksson stated, electricity is only a by-product of the plant so far. Hence, at this 
point there is some room for development of Växjö`s electricity supply and consumption 
towards making it local. There are renewable energy projects in the city of Växjö that 
generate electricity. If they would grow in number and reach lower costs for the community, 
the demand for electricity from outside the municipality boundaries would decrease. As Åsa 
Karlsson expressed, it would be a sustainable measure to reduce the electricity inputs coming 
from outside the municipality, making sure that all supply is generated by a local renewable 
source, either from Sandvik or other installations. Jesaia Lowejko said that local consumption 
of energy is a very important point if the city really wants to make the city slogan a reality. 
The latter is an important goal that both, civil society and the municipality expressed to have 
in common. 
 
Stefan Olsson stated that on the long run, increasing efficiency in the electrical and electronic 
devices of daily use will demand a change in the electrical infrastructure. In this sense, local 
grids which use less voltage than central grids will be more suitable for direct electricity use. 
Considering these statements, it can be said that energy efficiency, local grids and 
decentralized energy systems are concepts that showed strong bonds to one another.   
 
4.1.5 Answer to research question 1 

• The information collected allows answering the first research question concerning 
energy democracy and the case study: How is the case study of energy generation in 
Växjö accounting for energy democracy?  
 

The case study relates to each of the criteria conceptualizing energy democracy to a different 
extent. The results and the analysis show that the energy company is 100% owned by the 
citizens through municipal shares. The ownership type delivers practical benefits for the 
citizens such as a low energy price. Energy democracy theory bases on the fact that publicly 
owned renewable energy generation represents a positive input for local surplus value 
production. The analysis of the case study shows that the ownership criteria as presented 
earlier is being fulfilled in the case of Växjö delivering several benefits to the citizens: the 
revenues of the energy company stay in the municipality and the CHP plant is representing a 
positive stimulation for the creation of local jobs within the forestry sector and the CHP plant 
itself. The management of the municipality and the energy company is based on indirect 
democracy, meaning that civil society does not exercise its power directly over decision-
making. According to the municipality and civil society actors, an important effect of this 
condition is that citizens might feel disconnected from their inherent power over decision-
making. Indirect democracy might not fulfilling the participation criteria aim, thus there is 
space for improving citizen engagement. This analysis identifies the issue of indirect 
democracy and direct democracy to be important for the conceptualization of energy 
democracy. The ecological impacts of the forestry sector raises a question over the ecological 
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sustainability of using the by-products as biomass in the plant. However this does not eclipse 
the climate change related positive impacts and the energy security that the local resource 
provides. To what extent biodiversity as well as soil and water quality are affected by the 
forestry activity would require further studying, which would certainly be in accordance with 
the environmental vision of Växjö. 
 
The municipality of Växjö is delivering to the energy transition by generating local 
renewable energy and electricity to a high extent, while undergoing democratic processes that 
contrast the energy industry mainstream model of ownership. This study agrees to say that 
the energy generation in Växjö by the CHP plant accounts to the energy democracy concept 
in many ways, acknowledging both, civil society participation could be enhanced and 
ecological impacts from the whole system could be reduced. The Sandvik plant is performing 
positively towards the environment. It is unfortunate however, that the forestry sector in 
Sweden is currently contested and criticized by many. 
 
4.2 Decentralized energy generation and climate change  
As Joachim Eriksson mentioned, the fuel for the burning of the biomass used in the energy 
plant is wood and peat. The amount of CO2eq the energy plant would have emitted in 2014 if 
it still would be running on oil using 70000 m3 of oil per year, revealed a number of 
approximately 202500 tons CO2eq. In reality, the plant emitted 29975 tons of CO2eq in 2014. 
After a calculation, this figure represents a reduction of 85% of emissions that account for 
climate change mitigation from the energy generation sector. Nevertheless, in the process of 
energy generation, emissions from biomass transport from the plantations to the plant in 
Växjö are not considered for calculations. 
 
On the other side, based on Stefan Olsson statements, the decentralized energy system 
enhances efficiency and reduces the loss of energy. If a central system would be delivering 
heating and electricity to the city, the loss of energy from the point of generation to the point 
of delivery would represent much more greenhouse emissions. Under this logic, generating 
100% local electricity would be an optimal state, as Åsa Karlsson expressed. 
 
In regards of resilience, 50% of all energy used in a year is generated in the plant. The fact 
that the energy generated is local, gives the ability to adapt to threatening circumstances, such 
as natural disasters which might be influenced by climate change future wise. Even by 
generating half of the energy consumed in a year, the municipality still faces vulnerability. 
The transport of biomass to the location of the plant in Växjö requires fossil fuels. Sweden 
and hence Växjö, relies on Russia for the majority of the oil imported, and since relations 
with Russia are unstable, energy security seems vulnerable in this regards as well. 
 
4.2.1 Answer to research question 2 

• The answer to the second research question: Why is local and decentralized energy 
generation a mitigation action for climate change in Växjö? 
 

The research question can be firstly answered by considering the concept of decentralized 
energy generation, and then focusing on the Växjö context. 
 
Decentralization has been considered as an alternative to change the non-renewable 
centralized energy systems which generally works under the logic of profit accumulation 
which is not reinvested back to society. Transforming the structure of the energy systems is 
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key to the climate struggle (see chapter 1.4). A renewable decentralized and democratic 
system would be contributing as a mitigation action by helping to keep fossil fuels in the 
ground. At the same time, a democratized local power would contribute with efficiency by 
running the energy system under a logic of meeting the needs and also with decreased losses 
of energy due to transporting distance. 
     
In contrast to a heating system based on centralized electricity generation for instance, district 
heating proves to be climate friendly. It can be said that the implementation of this 
infrastructure represents a mitigation action towards climate change as a consequence of the 
decentralization benefits and the characteristics of the Växjö context.   
In specific relation to the Växjö context, the source of energy is local and the results say that 
the transport of the by-products is negligible regarding the emissions. Moreover, the CO2eq 
emissions calculated for 2014 stated a reduction of 85% in emissions compared to a scenario 
where the system would be running purely on oil. The plant produces heat and electricity 
which is a practical advantage and represents an efficiency of 80-100% compared to a 
thermal power station (up to 35% efficient). According to Orchard (2009) a CHP plant has 
the lowest carbon footprint compared to all heating systems and is the cheapest method of 
cutting emissions. 
 
4.3 Local governance and local energy generation 
The municipality owns several companies that make the city self-sufficient, self-managed and 
empowered in several aspects. The fact that the municipality has always refused to sell its 
companies, has given it independence from the self-regulated private sector to some extent 
and the city can basically work as the citizens and city council decide. 
  
An important aspect within the exercise of strong local governance has been the political 
commitment to environmental issues from all political parties. In regards of the energy 
generation, this commitment has been shown in several opportunities along the decision-
making affecting the development of the CHP plant. Nevertheless, the central government 
has also contributed with an economic support for the investment and generation of the 
renewable energy through the delivering of green certificates. 
  
On the other side, the fact that the mayor of Växjö is the head of the Environmental Board of 
the municipality, gives higher value to the environmental work where the energy generation 
is situated. The work behind the creation of the Environmental Programme has been key for 
the framework of green development. The municipal civil servants working on the creation of 
the environmental goals work closely together with the politicians and city council, who give 
the approval for the programme and energy and climate goals. 
  
4.3.1 Answer to research question 3 

• Research question three: How is the local governance in Växjö allowing a 
decentralized energy generation? 
  

The research question had the objective of evidencing that a decentralized government lifts 
democracy and by doing this, green innovations can be implemented in an easier way as if a 
centralized government were ruling instead. 
  
By looking at the results and analysis, the municipality actor made clear that the 
independence from the central government has allowed them to set more ambitious 
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environmental goals. Local governance regulations give several benefits to the citizens. 
Examples identified were the local regulation of energy price and the local regulation on 
profit return to the municipality by the municipality-owned companies. 
 
The concept of energy democracy relates to the concept of “local”. Local governance 
enhances democracy and therefore, civil society possesses more chances to be influential on 
decision-making at the local level. So theoretically, if civil society is aiming to become part 
of the energy transition, an ecological and sustainable energy system, it has more chances to 
reach it when local governance is strong. In the case study of Växjö, political, environmental 
and economic drivers pushed the city to create a district heating system. Afterwards, the city 
decided on its own to shift to renewable energy for the heating system. In short words, the 
strong local governance in Sweden, has facilitated at great extent the autonomous decision-
making power over energy issues. 
 
The interconnections between the four criteria were evident. Further on, the three research 
questions included concepts that relate to each other. Hence, the results obtained showed 
inherent relations. For instance, climate change mitigation and democratization – given by the 
type of ownership- of energy structure were revealed to be closely affected by one another. 
The democracy facilitated the shift to renewable energy back in 1980, and now, it keeps 
helping introducing renewable share.  
 
5. Discussion 
In this chapter general discussions on the case study research will be presented, including a 
discussion on the answers to the research questions and other issues that were brought up 
during the analysis. Some findings on the four energy democracy criteria will be discussed 
along with approaches to solve the identified situations in conflict and approaches to 
sustainable development. This discussion also highlights what has been the most important 
factor for building Växjö`s energy infrastructure and provides prospects for future research. 
 
5.1 Energy democracy and sustainability 
This section discusses the criteria for energy democracy and also the decentralization aspect 
that democratization advocates for. Links to sustainability are considered as well. 
 
5.1.1 Property, democracy and participation 
Through the case study of energy generation in Växjö connections with the energy 
democracy concept and the sustainable development paradigm became visible. Social-
ecological sustainability in the case study is enhanced through an indirect democratic 
performance and local generation and consumption of energy. Moreover, the energy system 
does not contribute to an increasing gap between the rich and poor (social inequality) as 
profits of the municipal energy company return to the city as public services and are not 
being accumulated by any stakeholder. 
  
Municipalities represent a type of ownership that has several advantages compared to other 
types of ownership, such as the cooperatives type (see chapter 1.3.1). Nevertheless, one 
problem identified after the analysis is related to the indirect democracy and participation. By 
definition, the municipal ownership gives all citizens power over decisions taken around 
energy issues, such as where to invest the profits or what kind of energy shall be the next one 
to be implemented. The participants of the study stated that regular citizens might not be 
feeling they have actual power over decisions, neither that they are owners too. This could be 
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a consequence of the indirect participation, which might be indeed a limitation originated 
from the municipal type of ownership. A question that can be raised is how to improve 
participation so that this type of ownership fulfils the expectations of the energy 
democratization. Maybe the creation of meeting forums with civil associations or the creation 
of an advisory board would be an approach to address the issue. 
   
On the other hand, participation of citizens among political processes affecting the 
environmental work and development of the city should be improved. There’s an important 
group of people from inside and outside the municipality working for the social-ecological 
transformation and sustainability that are hoping to integrate another perspective about 
development. This perspective is connected to the global transition movement, where the 
concept of “local” is of great importance, but also the logic of nonprofit-driven development 
is integrated. 
  
In a way of improving social sustainability, the communication and participation pathways 
between civil society and the municipality shall be in the center of future debates. This study 
acknowledges Växjö as a forerunner city on social sustainability by witnessing several 
attempts to address various issues such as migration and inclusion, poverty and gender 
equality. Therefore, generating ways for a better participation of all stakeholders could open 
possibilities to continue working on social sustainability. 
 
5.1.2 Ecology and sufficiency  
The negative impact of most importance was found within the ecology criterion. It becomes 
evident how the discourse of sustainable energy generation from biomass in Sweden is 
contested by the scientific evidence saying that the forestry industry in Sweden it is far from 
being sustainable. This might be a problem that needs to be acknowledged and understood by 
all stakeholders. 
 
Lidskog and Elander (2012, p. 419) state that Sweden´s large areas of forests could be used as 
renewable fuels and also as resources for the industry. However, the authors state that the 
Swedish Environmental Quality Objectives to 2020 number 12 and 16, “Sustainable Forests” 
and “A Rich Diversity of Plant and Animal Life” respectively (see chapter 1.5), are very 
unlikely to be achieved, or even impossible even if further action is taken. Furthermore, 
Dinko (2010, p. v) says that there are potentially negative long term effects of the extraction 
of forestry by-products which will be able to be observed in the distant future. Also, an 
increasing forestry production will likely enhance the exploitation of other parts of the tree, 
such as stumps or pulp wood. As Love Eriksen commented, if price for by-products increase 
even more, it`s likely that wood for timber purposes will become wood for energy purposes, 
which will conflict the idea of the whole system based on “forestry waste”.  
 
By taking a closer look, negative aspects of the forestry industry appear. These might have an 
important effect on the sustainability of the bioenergy generation and therefore, have an 
effect on the sustainability discourse of Växjö. The current situation of the forestry sector, of 
which the generation of energy in Växjö depends on, puts in stake the sustainability of the 
whole energy generation system. 
 
The city is growing one thousand inhabitants per year. If efficiency and reduction in 
consumption don’t improve, common sense tells that Växjö will require more heating 
capacity and hence more forestry by-products. The system as it is currently, is not working 
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according to the discourse from the Swedish Society for Nature Conservation, several authors 
and the civil society participants of this study. As a product of the “freedom with 
responsibility” framework expressed in the forestry legislation of Sweden, soils will be even 
more stressed and biodiversity even more endangered in the future. 
   
In these regards, by acknowledging the ecological conflict identified, this study suggests that 
further cooperation between the municipality and the Swedish Society for Nature 
Conservation shall be developed, as this NGO has the knowledge of what is actually 
happening in the forests. 
      
5.1.3 Decentralization of the energy sector  
The decentralized governance established in Sweden has contributed with local 
empowerment of municipalities (see chapter 1.5.2). At the same time, many of them have 
been able to establish their own energy companies and infrastructure. As Åsa Karlsson 
described, Sweden only has a few big privately owned power companies unlike other parts in 
Europe and the world. This has lead to a situation where energy poverty is not an issue in 
Sweden, neither the insurgency of energy democracy because it is already developed by the 
several locally owned energy companies. 
 
In this case study it was revealed that local ownership of energy relied largely on the power 
of local governance. It is assumed that this relation could fit other cities too. It is positive and 
relevant that the idea of becoming more sustainable by generating local energy, comes from 
the municipality actor. The strong local governance might definitely give a chance to 
accomplish this and achieve faster results in the way of the transformation of energy systems. 
This is supported by Levitin (2015), who stated that local management of energy generation 
might be speeding up the transition to renewables. 
   
The Swedish national approach for a sustainable development has created a political 
framework for local governments that has been very important according to the findings. This 
framework sets national environmental and climate targets while giving power to 
municipalities. The national government is working closely with the local government of 
Växjö by also giving freedom to act. None of the interviewees expressed that the national 
government is limiting the climate targets that the city has set, even though these are more 
ambitious than the required targets on the national level. This case study revealed two 
important ideas which are supported by IEA (2009, p. 104): constraining local governments’ 
doesn`t contribute to the climate mitigation struggle and that local government engagement 
with local stakeholders shall be enhanced in order to spread the implementation of renewable 
generation. 
 
Energy democracy has the capacity to democratize the energy sector with the logic of 
satisfying the needs rather than generating and accumulating capital. Taking away profits 
from the energy monopoly by decentralizing and democratizing energy is pushing against the 
neoliberal paradigm of development. Klein (2014) exposes Capitalism as the main cause of 
climate change, and the latter as an opportunity to continue installing capitalistic based crisis 
risk management strategies. As examples of this new industry there`s land privatization 
increase - forest land and preservation areas - used for “carbon trading” and the business of 
infrastructure plans for flooding prevention and climate mitigation. Sander and Haas (2013, 
p. 21) raise the question that the energy transition shall come with decentralization and 
democratization of profits, otherwise the transition won`t change the deeper problems. By 
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connecting the dots, decentralization of energy systems managed by the communities, would 
be helping to halt global warming and social inequality. Energy democracy can fasten the 
accomplishment of the United Nations Sustainable Development Goal “Clean Energy for all” 
along with the reduction of energy poverty and eradicating poverty goals themselves. 
 
The energy generation from biomass relies on the availability of forestry waste. In the last 
years, the terminology of “waste” has been changing to forest “by-products”, since all the 
parts of a tree that are not directed to the pulp and wood industry, are sold to the energy 
industry. From this point, the relation of one industry to the other becomes a tight one. This 
study says that if one is acting unsustainably, the other is inheriting the unsustainability too.  
To identify the possible negative impacts of the energy generation in Växjö is important 
because this can help the city to improve its development based on this energy, and at the 
same time it would help the city to account even more to their green slogan. If the slogan is 
not making sense to the development, then what the city would be facing at some extent is 
green washing. The brand would only be a perception and not reality if the municipality 
didn`t try to account for the slogan. 
 
In the research of Kunze and Becker (2014) where twelve case studies related to energy 
democracy are described – though none using biomass as the energy source -  it`s  stated that 
none of the case studies under research were able to satisfy or apply to all criteria 
conceptualizing energy democracy. For instance, one of their conclusions is that there’s no 
ideal type of project in terms of ownership yet, but it is being studied and constructed by 
researchers, communities and activist (Kunze and Becker, 2014b, p. 182). Just as in the 
research of Kunze and Becker, the case study of energy generation in Växjö revealed that it 
didn`t account to the four criteria in a positive way. Some flaws were identified that will be 
hopefully useful to make improvements and in the long run achieve all energy democracy 
benefits. 
 
5.2 Drivers in Växjö`s energy democratization 
The City of Växjö claimed to have an ambitious and holistic ecological, social and climate 
strategy plan which can be seen in its Environmental Programme (Växjö, 2014). The 
environmental work started back in the 1970`s (see chapter 1.5.3) and basically all achieved 
so far has been possible mainly due to the local self-management. The empirical material and 
its analysis exposed the fact that the strong local governance is the greatest driver to 
democratize and decentralize the energy system in Växjö. This is the factor that should be 
firstly embraced by other municipalities eager to re-municipalize energy services. 
  
Bo Frank, while describing the sense of strong local governance set upon Växjö, mentioned 
the case of Chile as “probably the worst example in the world”. He knows the Chilean 
national level of governance is very strong, unlike municipal governance. Moreover, it`s a 
case where basic services have been privatized. On the contrary, municipalities like Växjö 
control the public services through the citizens, independently from the central government or 
private companies. 
  
Växjö attracts many visitors from all around the world because of the well spread and 
effective marketing of the environmental work. Recent statistics say that in 2013 the 
municipality hosted technical visits with an environmental and industry focus for seventeen 
delegations from China, four from the United States, one from South America (Chile), three 
from Japan and one from Turkey, among others, with a total of 38 visits for environment 
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related topics and a total of 174 visits for environment and other focus areas. In 2012, the city 
hosted 80 technical visits with environmental and industrial focus (City of Växjö, personal 
communication, 2015). 
  
The statistics show that every year more visitors approach Växjö in order to learn, share 
ideas, and bring knowledge back to their countries and municipalities. However, this 
knowledge finds many barriers before being able to be put into practice. Interviewees from 
the municipality actor mentioned some possible factors impeding a green development as in 
Växjö. These were: the presence of an energy monopoly (see chapter 1.3.4), presence of 
centralized government and lack of local independence, lack of monetary resources, no 
presence of local renewable resources and lack of political commitment. Moreover, almost all 
participants of this study highlighted that the most important factor for the positive results 
Växjö achieved so far since environmental goals were proposed, has been the local autonomy 
from the central government. This has allowed the municipality of Växjö to set its own goals 
beyond the national environmental goals, to manage resources with autonomy and to build 
policies according to the city’s own interest. 
  
The decentralization of the energy system is dependent on existing energy infrastructure, 
availability of renewable energy resources and energy business ownership status. Local 
governments can take on an important role by building up policies that will help transitioning 
from the centralized system to a distributed system (IEA, 2009, p. 17). In this way local 
governance can be seen as a factor of highest importance influencing the implementation of 
local innovations in other municipalities which may have enough resources, political 
commitment, but not the faculty to act independently. 
 
5.3 Prospects for future research 
This study pointed out the possible indirect ecological effects that the CHP plant may have. 
In regards of a sustainable development this discussion becomes important as the forestry 
sector in the Kronoberg Region is a growing one as well as the biomass based district heating 
infrastructure which is depends of forestry by-products. This is why a projection of this study 
is to research further on the effects of the CHP plant requirements of biomass on forests and 
biodiversity. 
    
In order to have a deeper clarity on how the CHP plant is affecting the forestry industry and 
vice versa, future research should include the forestry sector in the systems boundary, linked 
to empirical investigation. This study acknowledges the missing information about the energy 
plant and its biomass clients - companies or forest owners that provide biomass - which are 
key in matters of ecological concerns. It would be of highest importance to gain information 
about the ecological state of the forest plantations and if they are acting in accordance to the 
law and in a sustainable way. Nevertheless, the results and answers to the research questions 
of this investigation are of interest to the stakeholders involved and also to other 
municipalities or actors that are willing to embrace this type of biomass technology and going 
further within social-ecological sustainability.  
 
6. Conclusions 
Energy democracy is a recent concept and currently in expansion. Even though there is no 
common definition, different groups and actors working for energy democracy agree on the 
general and most important aspects. The conceptualization has been basically constructed by 
the study of empirical cases. 
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The results of this research stated that the biomass based energy generation at the Sandvik 
CHP plant represents a municipalized energy system, based on a local and renewable 
resource. The energy company is 100% owned by the municipality of Växjö, thus the 
generation of energy belongs to all citizens of Växjö. The energy democracy idea is taking 
place in Växjö, through which several benefits such as the return of the annual revenue to the 
municipality, keeping energy prices low, energy autonomy (in terms of heating mostly), 
creation of local green jobs and an unpolluted environment, are being delivered. 
  
Nevertheless, some issues were identified that would require further research. Within the 
“ecology and sufficiency” criterion, it was revealed that the forestry activity in the region 
providing the biomass to the CHP plant is not as sustainable as it might seem. Furthermore, 
the removal of by-products from the forest plantations was described to have impacts on 
biodiversity conservation and environmental protection. The interviewees had different 
opinions in these regards, especially those of civil society and the municipality differed the 
most. If the whole chain of energy generation is aiming to be social-ecologically sustainable, 
then the extraction of biomass by-products from the plantations should be controlled and 
confirmed to be satisfying the environmentally friendly practices and requirements. 
        
On the other side, a strong local governance, political commitment plus environmental and 
climate policies facilitate a faster democratization of the energy system. The city of Växjö 
was able to create a decentralized and local energy infrastructure largely due to the local 
governance and political agreement on climate protection goals and energy security issues. At 
the same time, the local energy infrastructure is helping to concrete the climate goals by 
representing a mitigation measure for climate change. 
  
Different views from the participants were identified. This happened to be very interesting for 
the study in the way that a comprehensive analysis could be developed. At the same time, the 
difference in the perspectives and opinions on the performance of Växjö, may certainly allow 
great space for discussion, improvements and a better dialogue between the areas that the 
interviewees represented. 
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 Appendix I 
 
List of interviewees 
1. Love Eriksen – Researcher in Lund University; Head of forestry programme of the 
Swedish Society of Nature Conservation for the Kronoberg Region. 
2. Jesaia Lowejko – Transition Towns Trainer in Växjö  
3. Stefan Olsson – Project Leader in the Energy Agency for Southeast Sweden 
4. Joachim Eriksson – Project Leader in Växjö’s energy company VEAB 
5. Bo Frank – Mayor of Växjö 
6. Åsa Karlsson – Deputy Mayor (Social Democrat party) 
7. Julia Ahlrot – Environmental Strategy Planner of Växjö Municipality 
8. Henrik Johansson – Environmental Coordinator of Växjö Municipality 
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