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Abstract
In the European Union 500 million tonnes of waste are either incinerated without energy recovery, 
or deposited in landfills, which could have been recycled instead. The European Union initiated the 
Circular Economy Package in order to decrease the amount of waste being generated, lost in 
landfills, and to increase the recycling and usage of recycled material. However, the Circular 
Economy Package did not contain any targets focusing on energy recovery, and only mentioned 
energy recovery as having a role in decreasing the amount of waste deposited in landfills. The 
Circular Economy Package was in the end of 2014 withdrawn but will come back with more 
ambitious targets. In Sweden energy recovery is treating more than 50% of the municipal waste and 
would then be affected by the targets of the Circular Economy Package when it comes back.

This thesis focuses on Linköping and Norrköping to identify the what role energy recovery have in 
these municipalities, both present and future, as well as asking the questions of how waste is valued 
as a resource.

The results were that both municipalities thought that it was important to have separate sorting of 
municipal waste, to separate organic waste from the rest, in order to use it in material recycling and 
the rest in energy recovery. In both municipalities the energy recovery had the role of treating the 
municipal waste which was found to be not recyclable, as well as to deliver heat and electricity. All 
of the organisations were identified to have a high environmental value on waste, but the economic 
value of waste were low or negative.  The municipalities also knew little of the Circular Economy 
Package, but were aware of it, while the energy companies knew a little more of it, but still little 
compared to their national interest organisations Avfall Sverige and Svensk Fjärrvärme. All of the 
organisations had identified similar challenges such as increased focus on recycling, minimisation 
of waste, but also a focus on decreasing amount of hazardous substances in products in order to 
decrease the amount of waste which needed to be deposited in landfills.

Keyword: Circular Economy, Circular Economy Package, Energy Recovery, Swedish 
Municipalities, Waste Management
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Introduction
In a society, waste is an inevitable rest product, and it is estimated that the average European Union 
citizen generates half a ton of municipal waste each year (European Commission, 2010), and the 
amount is increasing each year as the consumption of products also increases (European 
Commission, 2010; Singh et al., 2014). As waste is generated, it is either reused, recycled as 
material, recycled as energy or deposited in landfills (European Commission, 2008). In many of the 
European Union's member states, a large part of the municipal waste is deposited in landfills 
(European Commission, 2012) instead of recycled, which would make it possible to reuse the 
material (Eriksson et al., 2005). Out of 250 million tonnes of municipal waste generated each year 
in the European Union (European Commission, 2010) as much as 50% of the municipal waste are 
either deposited in landfills or incinerated without energy recovery (European Commission, 2014b).
Over the years it is estimated that 500 million tonnes municipal waste, which have been either 
incinerated without energy recovery or deposited in landfills,  could have been recycled or reused 
(European Commission, 2014b).

Due to the waste management in the European Union, such as the increasing amount of resources 
disappearing from the European market in forms of waste deposited in landfills, the European 
Union decided and adopted the Circular Economy Package year 2014. The Circular Economy 
Package was going to boost green jobs in the waste sector, save money in buying virgin material by 
using more recycled material, as well as decreasing the amount of generated waste (European 
Commission, 2014a). The foundation of the package was built on the waste hierarchy which is a 
prioritisations for waste management, such as waste is prioritised to be recycled before deposited in 
landfills (European Commission, 2014a; European Commission, 2008). The Circular Economy 
Package's targets were ambitious and ranged in time frames from 2020 to 2030 (European 
Commission, 2014a), but their targets were not focusing directly on energy recovery. Also the 
Circular Economy Package was withdrawn in the end of 2014, but is planned to be adopted again in
the end of 2015 with even more ambitious targets (European Commission, 2014d).

In Sweden more than half of the generated municipal waste is energy recycled, a very small part is 
deposited in landfills as it is classified as hazardous waste, and the rest is material recycled (Avfall 
Sverige, 2014a). The municipalities in Sweden are responsible for managing the municipal waste 
and are thus the ones who decide where the waste is sent, and will be sent in the future. As the 
municipalities have this responsibility they would also be the ones affected by the Circular 
Economy Package if it would have affected at all during the short time it was accepted. The 
Swedish energy companies with energy recovery facilities could have been affected if the 
municipalities were affected, in form of less waste sent to them. But as energy recovery was not 
mentioned in the targets of the Circular Economy Package, as well as that the Circular Economy 
Package will come back in the end of 2015, it is of interest to see how the energy companies with 
energy recovery and municipalities have and will plan their waste management in the future. In 
order to see identify and analyse this topic of interest, this study will look at two municipalities in 
Sweden which are Linköping and Norrköping as cases of interest.
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Aim
The aim of this thesis is to identify the role of energy recovery in the waste management of 
Linköping's and Norrköping's municipalities, both present and future.

The thesis will be guided with these three research questions:

1. What waste management do the municipalities and energy companies have?

2. How is waste valued as a resource?

3. What future challenges are identified, both regards to the Circular Economy Package and in 
general?
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Background
This chapter will provide a background to understand municipal waste management as well as the 
Circular Economy Package, starting of with a description of the European Waste Management and 
how this process works, along with a presentation of the Circular Economy Package. In the later 
part of this chapter there will also be a description of the condition of the Swedish waste 
management, where laws regarding waste managements are also highlighted. The two 
municipalities and energy companies will be shortly presented in the end of this chapter.

The European Waste Management
In 2006 the European Commission adopted a directive concerning waste, which consisted of a 
framework how waste was to be managed, definitions of different treatments of waste, as well as 
some demands for how waste was going to be managed. The directive also included several 
principles such as the responsibility to manage waste in a non-harmful way for the environment and
humans, an encouragement to follow the waste hierarchy, as well as an encouragement to 
implement the Polluters Pay Policy. The principle describes the producers of the waste, or the 
manufacturer of the product which has become waste, as the responsible to pay for the management
and treatment of the waste. If the waste had not been managed and treated, it could have lead to 
polluting the environment, and due to this the producer and manufacturer is assumed to be the one 
who caused the pollution, and also the one who is responsible for hindering the pollution (European
Commission, 2008).

Over the years many directives have been adopted by the European Commission regarding waste 
management, everything from definitions of different treatments and types of waste to what waste 
treatment should be prioritised (European Commission, 2008). Even due to these directives many 
member countries of the European Union have shown to lack a progress towards the targets of the 
directive, by having small part recycling, low energy recovery compared to incinerated waste, as 
well as large amounts of waste deposited in landfills (European Commission, 2012). According to 
the European Commission (2014b) only six of the member states of the European Union deposit a 
smaller amount than 3% of their municipal waste in landfills, whereas 18 of the member states 
deposited more than 50%, and a small number of the countries deposited more than 90% of their 
municipal waste.

It is calculated that the average citizen of the European Union generate approximately half a ton of 
municipal waste per year, and with the a population of half a billion citizens the municipal waste 
stands for 250 million tonnes of waste, which is a huge part of the 3 billion tonnes of all types of 
waste yearly generated each year. The amount of waste generated per year is also increasing in all 
of the member countries of the European Union, and identified causes to this are; increasing 
income, and an increased amount of short life span products on the market. The lifestyles of the 
European Union's citizens are also changing, and one effect of the increasing amount of personal 
electronic devices which the waste contain is also changing into a higher mixture of metal, plastic, 
and hazardous substances (European Union, 2010). It is estimated that only 40% of the generated 
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municipal waste in the European Union is recycled, 37% is deposited in landfills, and 23% is 
incinerated whereas it is estimated that 500 million of the waste could have been reused or recycled 
(European Commission, 2014b).

Resource efficiency is defined by the European Commission (2003) as how the resources are used, 
and not how the resources are gathered or harvested (European Commission, 2003). As the 
industries in the European Union are dependent on raw material (European Union, 2010) and that 
economic growth weights heavier than sustainable resource management, it is of importance to 
decouple destruction of the environment and economical growth (European Commission, 2003). 
Lütkehus (2014) describes it as the member states have to put more focus into thinking of resource 
efficiency in order to create a sustainable future but also to decrease the European Union's effect on 
the environment.

The Circular Economy Package
In response to the increased focus and awareness of the necessity of a more efficient resource 
management, the Circular Economy Package [Package] was developed (European Commission, 
2014a). The background for the Package can best be presented in this quotation:

“Valuable materials are leaking from our economies. In a world where demand and competition for
finite and sometimes scarce resources will continue to increase, and pressure on resources is 
causing greater environmental degradation and fragility, Europe can benefit economically and 
environmentally from making better use of those resources. Since the industrial revolution, our 
economies have developed a ‘take-make-consume and dispose’ pattern of growth — a linear model 
based on the assumption that resources are abundant, available, easy to source and cheap to 
dispose of. It is increasingly being understood that this threatens the competitiveness of Europe” 
(European Commission, 2014a, p.2).

The Package contains a couple of proposals with the purpose to make the European Union change 
towards a waste free society with a good circular economy, where the resources continue to be used 
again after have being used in another product before, and make the European Union better at 
competing in today's market. The European industries had already identified that if Europe changes 
towards such a change in waste and resource management the result will be a growing economy, 
more job opportunities, and a saving potential of around 600 billion euro for the European 
industries (European Commission, 2014a).

In order to achieve a waste-free society the European Union created the waste hierarchy in which 
the waste managements and treatments are built up as a stair where they are placed with the order in
which they are to be prioritised. The waste hierarchy works as a foundation as well as a 
prioritisation list for the waste management. The waste hierarchy's first step to the last one are 
prevention of waste, reusage of products, material recycling, energy recovery and disposal of waste 
in landfills or incineration without energy recovery. By putting these waste managements and 
treatments in this order the European Union makes it clear that the first prioritisation regarding 
waste is that it should be prevented from being generated. If the waste is generated it should be 
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reused before recycled, and if it cannot be reused the waste should be recycled before sent to energy
recovery, according to the waste hierarchy. Therefore it could be said that material recycling of 
waste is evaluated as better than energy recovery (European Commission, 2008).

There are several targets in the proposals in the Package (European Commission, 2014a), and they 
are focusing on different parts of the waste hierarchy. Five of these targets are focusing on 
municipal waste and they are:

 Increase the reuse and recycling of municipal waste to 70% to 2030

 Increase the recycling of packaging waste to 60% to 2020, 70% to 2025, and 80% to 2030

 Forbid depositing of recyclable and biodegradable waste in landfills to 2025, and decrease 
the municipal waste deposited in landfills to almost none to 2030

 Stimulate more and promote the use of recycled material for production

 Clarify the evaluation method used when calculating how much have been recycled

The Package was withdrawn in the end of 2014. The withdrawal was motivated by the European 
Union that it needed to change in definitions as well as targets, and come back with more ambitious 
targets (European Commission, 2014d) as well as supporting the trend of increased ecological 
industries and ecological innovations (European Commission, 2015). Some critiques to the previous
Package were that it did not described energy recovery as a much better waste treatment than 
disposal of waste to landfills (Svensk Fjärrvärme, 2014), and it needed to to change its targets 
(Avfall Sverige, 2014b).

The Swedish Waste Management
The European Union (European Commission, 2008; European Commission, 2014c) and the 
Swedish waste laws (Ministry of Environment and Energy, 2015a; Ministry of Environment and 
Energy, 2015b; Swedish Environmental Protection Agency, 2015) are almost the same in the aspect 
of content, but they use different terms. The European Union (European Commission, 2014c) uses 
the term municipal waste to describe the waste from households and similar waste, such as organic 
and packaging waste from households and offices, whereas the Swedish laws use the same 
definition to describe the term of household waste (Swedish Environmental Protection Agency, 
2015). Due to this the term “municipal waste” will be used in this study to define the waste which 
the European Union (European Commission, 2014c) has given the municipalities of the member 
countries the responsibility to manage, which is adopted in the Swedish law (Swedish 
Environmental Protection Agency, 2015).

The municipal responsibility to manage waste concerns the waste defined as municipal waste 
(Avfall Sverige, 2014a; European Commission, 2014c; Swedish Environmental Protection Agency, 
2015), and it consists of the responsibilities to collect and treat the municipal waste (Swedish 
Environmental Protection Agency, 2015). The treatments of waste are re-usage, material recycling, 
and recycling (Ministry of Environment and Energy, 2015b). Avfall Sverige (2014), which is the 
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expert and national interest organisation representing those who work with the municipal 
responsibility of waste management in Sweden, have named the waste treatments differently then 
the Ministry of Environment and Energy in Sweden (2015b). In Sweden 33% of the municipal 
waste is sent to recycling, whereas 16% goes to biological recycling, and 50% is sent to be 
incinerated in energy recovery facilities. However, it has been estimated that 60% of the municipal 
waste thrown in the waste bin could have been recycled instead, and 64% of the Swedish 
municipalities separate organic waste and burnable waste, which are two areas where the waste 
management can become better. Little of the Swedish municipal waste is sent to be deposited in 
landfills as it is containing hazardous substances (Ministry of Environment and Energy, 2015b). The
municipal waste sent to be deposited in landfills in Sweden are 0,7% of the municipal waste (Avfall 
Sverige, 2014a).

According to the Swedish (Swedish Environmental Protection Agency, 2015) and the European 
laws (European Commission, 2014c) the municipal waste management responsibility concern all 
waste which is defined as municipal waste, except for the waste included in the producer 
responsibility. The waste included in the producer responsibility (Swedish Environmental Protection
Agency, 2015; European Commission, 2014c) follows the principle of polluter pays (European 
Commission, 2008) which means that the producers of such as packaging, cars, and batteries have 
to pay for the waste to be collected and treated (Avfall Sverige, 2014a). The municipal waste 
management responsibility only concerns municipal waste from households and similar, with no 
responsibility to manage the waste included in the producer responsibility. However, there is also a 
responsibility for the municipalities to make a waste plan concerning how they will manage the 
waste, what waste regulation they will have, and how they plan to minimize the waste generated 
(Avfall Sverige, 2014a; European Commission, 2014c; Swedish Environmental Protection Agency, 
2015).

The Municipalities and Energy Companies
Linköping and Norrköping are two separate municipalities in the same region, Östergötland, which 
have approximately the same size in population (Palm, 2004; Meijers et al., 2015). According to 
Meijers et al. (2015) they are called the Swedish twin cities, and are two municipalities with a lot of
connections and cooperations. The two municipalities do however have many differences, including
the direction their economies are taking as well as what types of economic activities and companies 
that are located in the municipalities.

Linköping

In Linköping the municipal waste management responsibility has been given by the municipality to 
the municipal utility Tekniska Verken's waste and recycling sector. In Linköping the municipal 
waste is separated in organic waste or burnable waste. The organic waste is sent to Tekniska 
Verken's biogas production and the burnable waste is sent to Tekniska Verken's district heating plant
Gärstadverket where the waste is used in order to both generate heat and electricity (Linköpings 
Kommun, 2011).

11



Norrköping

In Norrköping's municipality (Norrköpings Kommun, 2013) the municipal waste management 
responsibility is given to the municipal utility Norrköping Vatten och Avfall AB. The collected 
burnable municipal waste is sent to Händelöverket which is owned by E.ON Värme Sverige AB 
(E.ON, 2011). In Norrköping the municipal waste is separated by the citizens into two different 
bins, whereas one is for burnable waste and the other is for organic waste (Norrköpings Kommun, 
2013).
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Previous Research
This chapter will present some of the previous research for this thesis' study area. These research 
articles will then be used for the analysis part of this thesis. In the end of all parts under this chapter 
will be a short explanation of what they will be used to in the analysis.

Linköping and Norrköping
In a study conducted by Palm (2004), where she researched how power was used in the policy 
processes of the municipal energy systems during the time period of 1977-2001, Linköping and 
Norrköping were used as cases for the study. The two cities were chosen due to their relatively same
size and located in the same region of Sweden. In her study Palm (2004) focused at documents and 
interviewed representatives from the municipality's councils, local energy companies, officials from
the municipal housing companies, and municipal officials. Palm (2004) describes that previous 
studies had shown how municipalities had not used much power to affect their own energy 
companies due to little technical experience among the politicians, and there were a tradition for the
energy companies to stay detached from much of the politicians interference. In her study Palm 
(2004) did not find any difference between the two municipalities regarding how they had separated
their power and how it was used.

Meijers et al. (2013) conducted a study where their aim was to see how the processes of 
metropolisation, the development leading to a merger of cities, were progressing in three cases, and 
have nothing to do with waste but only that it had focus on Linköping and Norrköping. Each case 
consisted of two cities located near each other, in the same size of population, in three different 
countries. One of the cases in the study was Linköping and Norrköping. The study found that the 
cities were moving towards each other with geographical planning, as well as that they had several 
cooperations with each other where organisations had merged or had a strong relationship with each
other. However, the study also identified differences such as Linköping having more corporations 
which worked with research and development, more governmental institutions, and businesses.  
Norrköping, on the other hand, had more corporations which worked with media and visualisation, 
transport companies, as well as industries. Meijers et al. (2013) described that these different 
economic activities have affected and are still affecting the economic development in the cities in 
different directions.

These two articles will be used in the analysis as to compare how Linköping and Norrköping are 
imaged like in other researches, as in Palm's (2004) study there was no differences to be seen and in
Meijers et al. (2013) the big difference was the economic development which the two municipalities
had.

Effects of Different Municipal Waste Managements
Eriksson et al. (2005) analysed and compared three municipalities and focused on by the study it 
was shown that the three municipalities had many and big differences, as well as few differences. A 
few of these differences could be explained by what differences the municipalities had in size of 
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population and how spread the population were, such as that one of the municipalities did not have 
separate collection of organic and burnable waste. Other differences lay in the evaluation of the 
waste managements made by the municipalities, as in Stockholm where the waste management 
planers did not value composting of organic waste a realistic and good waste treatment.

In a study made by Dahlén et al. (2007) six municipalities, with the same socio-economic 
conditions, were studied and compared. The municipalities had different municipal waste collection
systems, and the aim was to see if the amount and consistent of the waste were different in the 
municipalities. Dahlén et al. (2007) found that the municipalities' differences in waste amounts and 
consistent were different when the municipalities also had different methods such as in 
municipalities where they implemented separate sorting of organic waste and burnable waste, the 
overall sorting of recyclables also increased. The study also found that in municipalities where 
curbside collection, property-close collection of recyclable waste, was implemented the municipal 
waste amount decreased and more waste were recycled.

Barr (2007) has conducted a study where he uses a conceptual framework and has the focus on  
what affects how household works with waste minimisation, reusage, and recycling. With this 
framework Barr (2007) tested the environmental values, situational characteristics, and 
psychological factors affecting how the household worked with the three waste actions. In his study 
he found that people are not affected especially by their environmental values regarding how much 
they recycle, due to how it has become something normal and do not need any higher values to take 
time and sort waste. However the other two, minimisation of waste and reusage, were highly 
affected by knowledge, environmental values, and concern-based behaviors. 

The studies showed that differences can be explained by population differences, how different waste
managements are evaluated, municipal waste collection systems, and lastly by individuals thinking 
on waste. If there are any differences between the municipalities, energy companies and national 
organisations they will be tried out if they can be explained by these factors.

Climate Effect of Different Waste Treatments
Eriksson et al. (2005) describe in their study that different kinds of waste have different climate 
effects depending on the treatment that are used. These differences should be known to the 
municipalities in order for them to make the best choices regarding waste treatment, argue Eriksson 
et al. (2005). Eriksson et al.'s (2005) study showed that the use of landfills is the worst of all 
alternatives as it has the highest climate effect, especially if the waste is energy-rich. The study also 
showed how there were small differences between the other treatments, recycling, biological 
recycling, and energy recovery, except when it was plastic products which were better to recycle 
than the other alternatives as it had the lowest climate effect then. 

Tyskeng and Finnveden (2010) have conducted a study in which they focused on evaluating which 
one of energy recovery and recycling that had the highest and lowest environmental impact. In the 
study they found that in general and most cases recycling has the lower environmental impact than 
energy recovery. The reason behind this lower impact is due to how it takes less energy to produce a
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product with plastic than with virgin material. However, they still argue how there are some cases 
where the energy recovery has the lower environmental impact but that the waste have to be 
difficult to recycle to make this cases happen.

These two studies have found that waste treatments are both similar and different in climate effect 
as Eriksson et al. (2005) found that only plastic was better to recycle then energy recycle, whereas 
Tyskeng and Finnveden (2010) found that recycling in general had less climate effect than energy 
recovery. These studies will be used when comparing the municipalities, energy companies and 
national organisations' comments on waste treatments regarding climate effects.

Definition of Circular Economy
Andersen (2007) has conducted a study where he explains circular economy in a socio-economic 
perspective. In the paper Andersen (2007) describes circular economy as a concept which promotes 
clean technology, minimization on use of virgin material, increase of recycled material used in 
products, and the development of industrial symbiosis. Anderson (2007) does also express how the 
waste-policy makers need to think away from the thoughts of recycling all waste, or more waste 
than economical profitable, due to that the material recycled may not be reused. What is important 
when recycling material is to make the material economical to use or else it will not be used by the 
producers. Instead a focus could be to support the development of recycling in order to make the 
recycled material become more economic beneficial to use and increase the amount of waste 
recycled.

Andersen's (2007) study will be used when comparing the answers from the interviewees regarding 
circular economy, as in how do they describe it or the development towards it.

Waste or Resources?
Park and Chertow (2014) has conducted a study where they are creating a tool called the “Reuse 
Potential Indicator” which is going to be used in order to establish if and how much a waste is 
resource-like or waste-like. Resource-like signifies a value to recycle the waste, that it is economic 
or environmentally good to recycle and later use again, and waste-like signifies the opposite, that 
the waste is too expensive or will need to recycling processes which harms the environment. With 
this tool Park and Chertow (2014) want to reinforce a resource-based paradigm about waste, in 
order to change the perspective on waste as an undesired by-product and something that has to be 
rid of. Park and Chertow (2014) have based the indicator on how the technological recyclability and
the use of recycled material by producers is described. This tool and study is to promote the ideas of
circular economy with closed material cycles and sustainable material usage.

Moriguchi (2007) has conducted a study where material flow analysis has been has been tested in 
the purpose of providing and identifying resource productivity indicators which can help to find out 
ways to achieve more resource efficiency. One thing Moriguchi (2007) has found is that when 
focusing at direct material inputs in a material flow analysis the needs to minimise the amount of 
generated waste, as well as to limit the consumption of resources, are reinforced as it becomes clear 
how unsustainable the resource usage is.
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These two studies have focused at resource-efficiency, both with a different view as the first 
focused on the resource-efficiency with waste and the other focused on resource-efficiency when 
producing. Both these studies will be used when comparing the interviewees' answers regarding 
how the view waste as resources and resource-efficiency.

Future Waste Challenges
If today's waste management shall be improved, such as more recycling, less waste deposited in 
landfills and less waste generated, there are some challenges which have to be faced in order to 
achieve the progress. Mmereki et al. (2014) have conducted a study in Botswana with the aim to 
identify waste management challenges for improvements in the waste management in a hospital 
where there are a lot of hazardous waste. The identified challenges were all of different types, from 
challenges where lack of knowledge created an unsustainable waste management, to challenges 
where there were a lack of funds or different sections of the waste management did not cooperate 
well together. The knowledge related challenges were how employees did not know how the 
manage the waste in a safe way, or that the planning and technical knowledge required to manage 
the waste were not present among those who worked with the waste. One other knowledge related 
challenge was the lack of public awareness of the waste management, as the public has low 
awareness there is also a low public participation in the development of action plans regarding the 
waste management. The economic challenges were lack of funds and waste treatment facilities and 
the cooperation challenges is described to exist between the different stakeholders of the waste 
where they have difficulties cooperating with how to manage the waste safely. 

Singh et al. (2014) have also identified several problems in their study as they have aimed to find 
what challenges and progress in waste management were made on a global level. They have 
identified that a high consumption and amount of waste generated exist where there is a high 
income, and the consumption and the generated waste increase together with economic growth 
regardless of previous income status. The identified challenges are to decrease the amount of 
products which consist of undesirable waste to recycle, waste which is not sorted in the right way, 
low public environmental awareness which affects their consumption and how they dispose of 
waste, and another identified challenge for implementations of waste treatments is policy 
interferences caused by competition with already existing waste treatments.  Another challenge is 
the connection between the increase of generated waste and the increase in income. Singh et al. 
(2014) describe that in order to address these challenges the roots of them have to be targeted in 
order to decouple the relation between increased income and generated waste. The producers are 
diluting the material when producing their products, and based on how and what their products are 
consisting of the waste from the product, or the product as waste, may be too diluted to be profitable
to recycle into pure material. Singh et al. (2014) point out how the quality of the material in the 
products have to be high in order to re-manufacture with the material again.

The Swedish Environmental Protection Agency (2012) writes that the Swedish waste management 
is something for Sweden to be proud of as Sweden are good at energy recovery, recycling, and 
reusage. However, Sweden will have to work at minimisation of generated waste and less use of 
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hazardous substances in products in order to achieve a more resource efficient society. It is 
described that it is important to separate between waste and by-products as by-products are able to 
be used again without any special industrial practice. Some of the targets of the objective with the 
Swedish Environmental Protection Agency's (2012) document is to create a society as resource 
efficient and free of hazardous substances in waste as possible as those are identified as the largest 
problem for the Swedish waste management to handle.

The studies in this part of the chapter have all identified challenges for the waste management to go 
towards becoming more resource efficient, but most of all just better at recycling, reusage, and less 
deposited in landfills. These challenges identified in these studies will be used as comparison with 
the challenges the interviewees in this study may have identified.
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Methods
The methods used in this study is a semi-structured interview, an open coding, and the analysis 
method called comparative analysis. The sampling section will be presented after the interview 
methodology part of this chapter. There will also be a discussion section after every major method 
part.

Interview Methodology
As the Package is both very new (European Commission, 2014a) as well as redrawn (European 
Commission, 2014d), it is not expected that any of the targeted organisations of this study have 
written any official documents about it. Instead, due to its condition of being new and redrawn, it is 
of interest to look beyond documents by addressing this study's questions to the people who write 
the documents, make the plans in the documents, and know the most without having written 
anything about it. By focusing on the people who will later on be the ones behind the documents it 
and the implementations of actions towards the Package it requires a method which can capture and 
identify the knowledge and experience of the individual person. Silverman (2010) describes how 
interviews will suit this purpose and focus by helping the researcher to capture the experience of the
person being interviewed with a set of questions. In his book Silverman (2010) addresses how his 
definition of experience is both the practical experience of the interviewed person, the interviewee, 
and the knowledge of the interviewee. The experience of the interviewee can have been required 
both from literature as well as oral conversations to events such as a meeting, and will then make it 
possible for a researcher to acquire information of interest for the study without having the need to 
analyse documents as the experience of the information of interest exist within the interviewee.

When choosing what type of interview is needed this study have chosen to follow the 
recommendation of Silverman (2010), Kvale and Brinkmann (2009), and Doody and Noonan 
(2013), which is to use a semi-structured interview method with open-end questions. The 
researchers recommend semi-structure both due to the open-end questions, but also due to it's 
advantage with the possibility to ask questions not constructed before the interview. By using open-
end questions the interviewer opens up for the interviewee to answer in an unexpected way which 
allows new knowledge for the interviewer to be found. This new knowledge were also found by the 
not pre-constructed questions as they open up for the interviewer to ask the interviewee to explain 
an answer, ask for more information related to the questions, and makes the interviewer able to ask 
a new question based on something which came up during the earlier answer. However, the 
researchers have also identified that the interviewer have to be ready to help the interviewee to get 
back on track if the interviewee's answer seems to leave the topic too much.

Silverman (2010), Kvale and Brinkmann (2009), and Doody and Noonan (2013) described that the 
interviewer is only there to guide the interviewee through the answers, as well as encourage to 
answer more than just shortly, however there is a risk with semi-structured interviews that they 
become either too strict or too loose. Maxwell (2013) has also identified this as a hindrance as the 
interview questions have to have a balance between loose and strict, as well as avoiding asking 
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questions which resembles the research questions of the study too much, or else the risk of getting 
unrelated answers to the study increases. 

In order to make the best use of the recommendations from Maxwell (2013), Silverman (2010), 
Kvale and Brinkmann (2009), and Doody and Noonan (2013), this study have used these 
recommendations when an interview guide was made to this study. The interview guide consists of 
what to think of before, during, and after the interviews, as well as ethical questions before the 
interview starts, and finally the interview questions. The interview guide has been made after the 
interviewees were contacted and agreed to take part in the study, and thus the interview questions 
were not changed much from interview to interview regardless of who the interviewee was. 
Maxwell (2013) recommends using a structured set of questions to make the interviews easier for 
comparison, but do also point out the that the questions should be open for a qualitative study as the
flexibility of the answer will decrease the more the questions are structured. It is therefore this study
choose to have the same pre-constructed questions for all the interviews and use the advantage of 
open-end questions and use of not pre-constructed question earlier recommended by Silverman 
(2010), Kvale and Brinkmann (2009), and Doody and Noonan (2013). The interview questions can 
be viewed in Appendix I.

Two of the interviews were made over telephone as the interviewees were too distant away from the
interviewer to have the interview face to face, and the other interviews were made in the offices of 
the interviewees. In each of the interviews the interview guide has been followed which has lead to 
that the ethical questions are first asked before the recording starts, the interview questions are then 
asked with possibly a few un-predetermined questions asked. The interview were then finished 
when both interviewer and interviewee did not have anything else to add, neither question nor 
answer, and the recording stopped there as well. 

Kvale and Brinkmann (2009) suggests different methods in order to record what is said during the 
interview, as well as how to formulate the interview on paper and in transcribing it. In this study a 
computer with a sound recording program was used together with a microphone at the interviews to 
record it. The recording of the interviews started after the interviewees had been given the question 
if they allowed the interview to be recorded. When both interviewer and interviewees had come to 
the conclusion that the interviews were over, that nothing more were to be answered and all 
questions had been asked, the recordings were ended.

After the interviews the recordings were transcribed, which is described by Kvale and Brinkmann 
(2009) as taking oral speech and giving it a written form. Due to how all of the interviews were 
made with different interviewees, with different dialects, ways to speak, and different ways of 
answering questions, it is of most importance, according to Kvale and Brinkmann (2009), that all of
the recordings are transcribed in the same fashion. Therefore all of the recordings were transcribed 
with the same set of rules, containing what kind of things were written down and how they were 
written. The transcriptions of the recordings from the interview were therefore written with no 
indications of facial expression or emotions, with no distinction of dialects, and with no stammer. If 
the interviewees repeated the same words after each other it was considered to be like if they had 
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stammered and was not written down in the transcription. Also, if the interviewees or interviewer do
any other sound than what can be identified as a meaningful word, like the sound “eeh”, this was 
also be excluded from the transcriptions. All other words were written and included in the 
transcription. Kvale and Brinkmann (2009) mentions how the transcriptions of interviews are 
normal to take ten times as long time as the interview took, which means that an interview of one 
hour takes ten hours to transcribe.

Each of the interviews were approximately one hour long, and when each of the interviews were 
transcribed they were sent to the interviewee who had participated in the transcribed interview. The 
transcribations were sent out to let the interviewees have a say if something were missing or if there
were something which they did not think were understandable in the transcription. None of the 
interviewees had anything to add regarding the transcriptions when they got them.

Interview Samplings

In order to gather the information of interest for this study it was important to identify the people 
who could fit the description of having the knowledge and experience necessary to answer the 
interview questions. As the European Union's laws (European Commission, 2014c) and the Swedish
waste laws (Swedish Environmental Protection Agency, 2015) put the management of waste on 
municipal level to the respective municipalities it they whom this study contacted in order to find 
potential interviewees who can answer about the municipalities plans, thoughts, and works 
regarding waste management and the Package. The same people are also sought from the energy 
companies, in order to answer for the present and future waste management as well as the energy 
companies role in the waste management.

Due to how the municipal waste management responsibility is built up (European Commission, 
2008; Swedish Environmental Protection Agency, 2015) the potential interviewees from the 
municipalities and energy companies are expected to only answer from a perspective on local and 
regional level, and not national or international. Therefore it is also of interest to interview two 
organisations who can in a comparison represent a national perspective of Sweden. Due to the 
already done choices of the municipalities and the energy companies, it is of interest to interview 
organisations who represent them on the national level. Avfall Sverige is the representative 
organisation on national level for those who work with the municipal waste management 
responsibility (Avfall Sverige, 2014a), and Svensk Fjärrvärme is the representative organisation for 
the district heating companies in Sweden on national level which energy recovery is a part of 
(Svensk Fjärrvärme, 2004).

The interviewees were chosen through a purposive sampling, which means that the interviewees 
were selected by a set of qualifications by their own organisation (Silverman, 2010; Maxwell, 
2013). Both Maxwell (2013) and Silverman (2010) describe purposive sampling as a great method 
of finding interviewees based on the availability and knowledgeable of answering a set of questions.
In order to be able to contact the interesting organisations for the possibility of finding interviewees 
a list of qualifications were made in order to use them when contacting the organisation and 
describing who would fit the role of interviewee. 
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The qualifications were made based on the research questions and aim as well as the already 
planned interview questions. The result was the qualification of having good experience of the 
waste management in the potential interviewees own organisation, and an as good as possible 
amount of experience of how the Package had been discussed, planned for, and worked with in the 
organisations. Silverman (2010) and Maxwell (2013) stress that when doing a purposive sampling it
is important to make the qualifications of the interviewees be as representative as possible for the 
organisations. This means that the amount of experience the interviewees have of the organisations' 
waste management as well as of their plans, thoughts, and works with the Package have to be 
representative for each respective organisation. As in if one of the organisations works with a plan 
on how to fulfill the targets of the Package, the interviewee from the organisation has to know and 
have experience of it to the degree of describing the work.

After the interview with Linköping's municipality it became clear that the municipal responsibility 
for waste management has been given in fully to their company Tekniska Verken, and the interview 
with Linköping's municipality will not be a part of the analysis. Therefore the Tekniska Verken had 
to be interviewed twice, one interviewee from the district heating section of the company and one 
interviewee from the waste management section of the company. Due to this, Tekniska Verken were
be interviewed twice, however this should not be a problem for this study as the company has many
different sections with different responsibilities and focuses, and therefore should not be viewed as 
two interviews with the same company but instead as two interviews with two different companies 
under the same overall name.

None of the interviewees wanted to be anonymous and will therefore be presented here below 
together with what municipality, energy company, or organisation they represent, as well as what 
position they have at their work.

Table 1. This table present each interviewee and what city represented or if they were national, and
what organisation they worked at as well as represented

City and Organisation Interviewee Position

Linköping – Linköping's 
Municipality

Lars Bergman Director at Mark & Exploatering

Linköping – Tekniska Verken 
Avfall och Återvinning

Lars Peterson Branch head (Representing the municipal 
waste management)

Linköping – Tekniska Verken 
Avfall och Återvinning

Fredrik Remneblad Business area manager (Representing the 
energy company part)

Norrköping – Norrköping 
Vatten och Avfall AB

Anders Karlsson Branch head of the waste section

Norrköping – Händelöverket Elisabeth Söderpalm 
& Martin Lindström

Key account managers

National – Avfall Sverige Jakob Sahlén Advisor on energy recovery

National – Svensk Fjärrvärme Raziyeh Khodayari Area manager on environment and fuel
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At the interview with Händelöverket in Norrköping there were two interviewees representing the 
facility, both worked with the same thing as well as agreed fully with each other's answers.

The interviews with the municipalities and energy companies were done in the respective 
interviewees' office where the interviews were made face to face, and the interviews with the 
interviewees from Avfall Sverige and Svensk Fjärrvärme were made over telephone.

Discussion of Interview Methodology and Samplings

This thesis chose to interview only the municipalities, energy companies, and the two national 
organisations as they were expected to be enough to capture the energy recovery's role in the waste 
management of the two municipalities, both present and how it is planned for the future. However, 
as the waste management is built on the waste hierarchy (EU, 2008) it could be assumed that 
interviewees from other steps of the hierarchy could help to fulfill the aim. The steps in the waste 
hierarchy which are not included as interviewees in this thesis are material recovery with both those
who works with the producer responsibility and not, the landfills, and the prevention and reusage of 
waste. However, as this study's focus is on the municipal level of Linköping and Norrköping there 
would be too much to focus on those potential interviewees as well. The municipals and energy 
companies do also have the property of being closely linked to the municipal level as the 
municipalities focus mostly on this level (Linköpings Kommun, 2011; Norrköpings Kommun, 
2014), as well as the energy companies are closely linked to the municipal level in form of the 
potential heat market for them (Tekniska Verken, 2012; E.ON, 2011).

This thesis focus partly on the Package as it would have had large impacts on the waste 
management if it was not withdrawn (EU, 2014b) and will have when it is coming back (EU, 
2014d). As it was only accepted for a short period of time and as the targets set in a couple of years, 
the municipalities and energy companies may not have looked  into the Package much, and even 
less planned for it. However, if the aim to see the role of the energy recovery both in the present and
future are to be achieved, it is necessary to focus partly on the Package as it will affect the waste 
management and therefore also the waste hierarchy.

Coding and Analysing Methods
When the transcriptions were done they were coded in order to analyse the content of the interview. 
This study focuses on coding text fragments in the size of content of a sentence in a way to find as 
much interesting data as possible. In order to code this study's transcriptions an open-coding method
made by Corbin and Strauss (2008), and also described by Maxwell (2013), are be used. When the 
coding is done a comparative analysis made by Corbin and Strauss (2008) are be used in order to 
compare and analyse the data from the coding.

Maxwell (2013) describe the method open coding as a categorising method which begins with 
identifying relevant and non-relevant text fragments to use in the study. The open coding method by
Corbin and Strauss (2008) is described as, also explained by Maxwell (2013), a good method of 
analysing text fragments in order to find new information for the researcher which involves develop
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codes based on the content of the text fragments and the terms used in the text fragments. During 
the coding of data Corbin and Strauss (2008) describe how the researcher will have to go back in 
the material throughout the coding. By going back in the material the researcher will be able to use 
its new insights which has been found through the coding, and change the codes in order for them to
fit throughout the whole data set. This does not mean that the coding during the first time reading a 
text fragments were wrong, but instead that the researcher has found and can use the new insights to
change the codes to something more fitting through the whole data set. Corbin and Strauss (2008) 
explain also how the revisiting of already coded data helps to evolve a deeper understanding of the 
text which is why it is necessary to revisit the codes from start to the end. 

The coding in this study were done in two rounds, as the first round is to separate relevant data and 
the non-relevant data. The relevant data to this study are text fragments with connection to waste 
management and the Circular Economy Package, and have been given a simple and short code 
describing the theme of the text fragments, which is described by Coffey and Atkinson (1996) as 
making a condensation of the data. The non-relevant text fragments are those who had no 
connection to waste management and the package. When the interviewees have answered a question
but have pointed out that they are unsure of what they are saying the text fragment containing this 
answer have also been identified as non-relevant due to its uncertainty. During the first round of 
coding and in the end there was a revisiting of the relevant text fragments already given a code in 
order to use the new insights, which Corbin and Strauss (2008) mention as an important part of the 
open coding and which Maxwell (2013) also mention as a good thing using the open coding, and 
ensure that the text fragments have been given an appropriate code.

Kvale and Brinkmann (2009) state that during an interview the interviewees may answer a question 
without mentioning the subject by which the answer was involving, which may lead to questions of 
what the text fragments from the interviewees is involving for sort of subject when viewing back at 
the coded text fragments. As this study have choose to focus on text fragments in the size of a 
sentence this is an important problem to take care of before the coding goes too far. In order to 
avoid this Kvale and Brinkmann (2009) recommend to use the signs of “[“ and “]” after an 
insinuation from the interviewees in the text fragment and fill the space between the signs with 
words describing what subject the interviewees are talking about in order to avoid 
misunderstandings later in the coding and analysis. This process of filling in the text fragments to 
help in understanding them were done during the process of the first round of coding as it was 
during that time it was the easiest to do it.

The second round of coding involves recoding all of the identified relevant text fragments. These 
new codes fell under the first round's codes as those codes from the first round acted as groups of 
codes with the second round's codes as parts of the groups. The second round was to code the text 
fragments in a more descriptive way as a part of given the group a more descriptive definition and a
more generalised opinion throughout the groups' codes. 

When the second round of coding was done the groups of codes were then used to create 
categorises of codes by using the second round's definitions of the groups in order to match them 
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with similar groups to form the categories.  Corbin and Strauss (2008) describe this as the first step 
in the comparative analysis. The categories that are formed were the same in each of the interviews 
but only to name and not definition in order to get the best result of the comparative analysis. This 
means that the categories were given the collected descriptive definitions of the groups they 
contained and were also experiencing a generalisation of the definition in order to be easier to use in
the analysis.

As the categorisation is done and all of the relevant codes and groups from the first and second 
rounds of coding have been put beneath a category the analysis was started by focus for similarities 
and differences between the organisations' definitions of the categories. Thus the categories with the
same names but connected with different organisations were compared (Corbin and Strauss, 2008). 
In this analysis the different organisations were separated into three groups, two groups where each 
one is a city, and the third is the national perspective. The organisations within the groups have been
generalised with each other to have a common definition in order to be able to compare the different
groups with each other.

Some of the most usual first round codes which became the groups were the Swedish waste 
management, future challenges, and the European waste management. When the coding was done 
and the analysis started some quotations from the interviews were chosen to be used and directly 
referred to in the analysis. Due to how the spoken language is very different from the written the 
chosen quotations were expected to be a little difficult to understand the whole meaning behind 
them. In order to avoid the quotations to give the reader of the thesis an image of the interviewees 
as being hard to understand the chosen quotations were sent back to the interviewees in order to let 
them change their language, but content, as in making the quotations easier to understand for a 
reader which have not heard the interviews. Some of the interviewees sent back their quotations 
with changes in the language and have made them easier to understand and have thus replaced the 
older quotations.

Discussion of Coding and Analysing Methodology

Silverman (2010), Maxwell (2013), and Coffey and Atkinson (1996) all say the one same thing 
about coding, that it can never be counted as an analysis method, and if you use coding it is in the 
purpose of using the result of it to do an analysis. By doing the comparative analysis this need to 
use the codes in an analysis is trying to be meet, however it can be questions rather a comparison is 
an analysis or not, which comparative analysis is mostly focusing on. Corbin and Strauss (2008) 
explain how the comparative analysis have been used in order to see how two different people 
experienced a war, whereas one was a combatant and the other was not a combatant. They use the 
method in order to create the experiences from the interview material they got, whereas they cluster 
text fragments with the same given code to one code alone, under one code, and thus develop the 
code with more general properties, dimensions, and more variation. This could then be viewed as a 
full scale analysis method as the method also includes making what I have choose to call categories 
and then compare the different persons' category with the same name.

Open coding has the good properties of being flexible and good for the use of preparing a material 
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for a comparison between different organisations and persons. However, the method is also too 
flexible as the researcher will develop an understanding of the material which makes a difference 
what codes will be used in the beginning of the coding and what codes will be used in the late part 
of the coding. Corbin and Strauss (2008) write that this drives the researcher to go back in the 
material during the coding in order to develop the previously used codes to fit the newer, as well as 
making the coding more valid as the coding grows better with more understanding. This can be 
viewed as a both a bad property of the coding method as it never stays the same during the coding, 
but also a good property as the coding grows stronger in validation when the researcher goes back 
in the material.

The good properties with this analysis method is to find differences and similarities between 
different interviewees answers and opinions as this method puts the text fragments under the same 
categories within the different organisations. However, this method could also backfire if the 
interviewees would not have answered the questions during the interviews in the same fashion, 
straight forward and honestly. Some interviewees could have answered with insinuations and some 
others with the straight forward answers, which would have then made it harder to compare as the 
answers which were insinuations may would have been needed to be analysed with another analysis
before being able to used in the comparative analysis with the straight forward answers. This was 
not a problem in this study as the interviews were semi-structured, which means in this case that the
interviewer could have asked the interviewees to elaborate the answer or to explain the answer if the
interviewer did not fully get it. Thus making it possible for the interviewer to affect the form of the 
answers given by the interviewees (Silverman, 2010; Maxwell, 2013; Doody & Noonan, 2013; 
Kvale & Brinkmann, 2009).

Validity, Reliability, and Ethic
Validity and reliability are two common words used when discussing truth in a quantitative study, 
however some authors of qualitative studies choose to not use these terms but instead credibility, 
which represent the same as validity and reliability together (Corbin & Strauss, 2008). In this study 
validity and reliability will be used as Maxwell (2013) and Silverman (2013) also have chosen 
them, and therefore making it easier to refer to them to this study. As this study will be using 
interviews to gather data the ethic also have to take that into consideration.

Validity 

Maxwell (2013) presents validity as something that can never be taken for granted, given to the 
study by the methods used, or be assumed without taken the purpose and circumstances of the study
into account. Validity to a study is the same as saying that the study is representing the truth, or that 
it resembles the truth. However, when doing a qualitative study Maxwell (2013) points out that it is 
not possible to test it if it resembles the truth or not. When describing validity Maxwell (2013) 
points out that validity in qualitative studies are not testing for truth but rather testing for the 
validity threats. The threats are things such as if the interviewees are not saying their actual 
thoughts to a question or if data has been ignored due to not fitting the researcher's interpretation. 
To gain validity to a study is to identify these threats and deal with them.
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For qualitative studies the validity threats cannot be targeted beforehand but have to be dealt with 
during the study and using the evidence from the collected data to address the validity threats. 
Maxwell (2013) presents two broad validity threats, and these two are reactivity and researcher bias.
Reactivity as a validity threat can be described as the effect on the study's source of data from the 
researcher. In this study's case, as interviews are used in order to gather data, reactivity is the effect 
on the interviewees from the interviewer. This effect can both be good and bad, and it is up to the 
researcher to use it productively (Maxwell, 2013). Kvale and Brinkmann (2009), as well as Doody 
and Noonan (2013) describe how the interviewer have to act in the best ways towards the 
interviewees in order to help the interviewees feel comfortable in the interview as well as to open 
up the interviewees to make them answer more than less. By making the interviewees feel 
comfortable and have opened them up the validity threat of having the interviewees not saying their 
actual thoughts are minimized. In order to make the interviewees feel comfortable and open up it is 
necessary for the interviewer to accept that the interview have to be made on the interviewees' 
conditions, which makes the interviewees the ones who lead the interview while the interviewer is 
simply there to guide the interviewees back to the study's subject with the interview questions. This 
also allows the interviewer to jump in to give encouraging thoughts and comments which also helps
the interviewees to open up and feel comfortable, therefore using the effect from the interviewer on 
the interviewees to have a productively and positive effect.

Researcher bias is the validity threat of data selection, as during the data selection it is easy for the 
researcher to lose the understanding of how every researcher has a lens with which he or she sees 
the world, or what theory the researcher has about the study's subject. It is important for the 
researcher to know of the lens or theory in order to look past them. The theory and lens are not 
removable in the sense of eliminating them so they cannot affect the study, but instead to accept 
them and try to look past them. By knowing of them it is easier for the researcher to see the data 
which would not have been considered relevant even as they were relevant for the study due to how 
they would have not said the same thing as the researcher's theory said. Maxwell (2013) presents 
how these values, the lens and theory, are not only consisting of negative effects but rather do 
consist of positive too, and when accepting their present in the researcher it is important to work 
against the negative effects of them and not the positive.

However, Silverman (2013) also mention one other validity threat to a qualitative interview study 
and that is the threat of low representativeness from the interviewees. With low representativeness 
the answers from the interviewees are considered to have low validity as they cannot represent the 
group, organisation, or target which the interviewees say they belong to. In order to get a high 
representativeness in a qualitative study it is necessary to avoid the classical quantitative studies' 
sampling methods such as random sampling, and instead try to control the sample to a certain 
extent. This is the reason why this study is using purposive sampling, described both by Silverman 
(2010) and Maxwell (2013) as a sampling method used when sampling interviewees which can 
have a high representativeness to their organisations.

In this study it is necessary to confront the validity threats of reactivity as in to avoid and help the 
interviewees to say their actual thoughts of the interview questions, researcher bias by establishing a

26



set of rules based on the study's research questions which say what data is important and what data 
is not important, and low representativeness by using qualifications for the interviewees to fulfill 
and that the choice of who will be an interviewee lies on the organisation, in order to avoid the 
threats and gain validity. 

Reliability

When speaking of reliability for a qualitative study Golafshani (2003) explains it as the same as 
repeatability, if the study is done more times it will give the same results, however Silverman 
(2013) does not explain it the same way. Silverman (2013) explains that in a qualitative study the 
reader have to trust the researcher in its description of an observation, or what is said during an 
interview. The explanation of reliability goes further by adding how the researcher how to win this 
trust by telling the reader how the data were recorded and later prepared to be used in the study.

Repeatability, as Golafshani (2003) choose to explain reliability in qualitative studies, can thus also 
be achieved by other researchers if they are using the same recordings. However, reliability cannot 
be achieved by doing the interviews one more time, either with or without the same questions, as 
Golafshani (2003) mentions how the interviewees may be affected by the questions differently as it 
is their second time hearing and answering it and may therefore give a shorter or not the same 
answer.

Ethic

When doing the interviews it is important for the interviewer to both respect the interviewees as 
they have taken their time to be a part of the study, and to treat them the same way regardless of the 
interviewer's connection to their organisations. As this study focuses partly on the same municipality
as the researcher lives in it is important for the interviewer to not act partly towards the city in any 
kind during the whole study as well as to not treat the city's representatives differently from the 
other interviewees. Also one of the organisations interviewed, E.ON Värme Sverige AB in 
Norrköping, is a company which this study's researcher has worked at. The researcher will then 
have to think of, in the role of researcher and interviewer, the connection with the company and to 
not let it be treated differently, neither worse nor better.

In order to follow the advices of the Swedish Research Council (2011), and to have a good ethic in 
the study, the interviewees will be given a few ethical questions before their interview starts. The 
ethical questions consists of the questions such as if the interviewee wants to be anonymous, if the 
interview can be recorded, as well as if the interviewee wants to take part of the transcription and 
thesis after each of them are done. These questions help to not only fulfill the advices from Swedish 
Research Council (2011) but also to reassure the interviewees that they will have a say about what 
will be presented as their opinions in this study in quotes.
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Results and Analysis
The results of the analysis were three categories of subjects found in the interviews: Waste 
Management, Circular Economy in EU, and Challenges. These categories are named after what 
codes they consist of, and are presented in the order of today to the future, and Sweden to EU. 

Table 2. This table presents what categories were identified during the analysis as well as a 
summarise of what codes each category contained

Waste Management Consists of how the interviewees described the 
Swedish waste management, the municipalities 
waste management as well as the perspective on 
it, what responsibilities the municipality have, as 
well as how the relationship between 
municipality and energy company, how the circle
of waste, the waste hierarchy, the effects of the 
energy recovery, and the value of waste is 
described.

Circular Economy in EU Consists of the codes how Europe's waste 
management and the Circular Economy Package 
are described, as well as consisting of critiques 
and suggestions to the Package and waste 
management in general.

Challenges Is based on the codes of what effects the Package
will have on Sweden, the city, and the 
organisations, what the interviewees expect from
the coming new Package, what hindrances they 
have identified to have full circles for the waste, 
as well as identified challenges that may or will 
come for Sweden, the city, and the organisations.

 

The comparison of the municipalities, energy companies and national organisations will be 
presented beneath three subtitles which are related to the three research questions. Each subtitle will
contain three smaller subtitles which will consist of the relevant content of the three categories, each
smaller subtitle will be named after the categories.

The Municipalities' and Energy Companies' Waste Management
The utilities and energy companies have waste management in how they plan their management of 
waste, both in forms of where to send it as well as to treat it. The national companies do not have 
waste management in the same form as the others as there are interest organisations, and do not plan
the use of waste or treat it. However, the national organisations do represent the others on the 
national scale, as well as have knowledge of the management of waste. Therefore the national 
organisations cannot answer for the municipalities or energy companies but can give an interesting 
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and comparable response how waste management look like nationally.

Waste Management

Both Linköping's and Norrköping's municipalities collect the municipal waste as two separate 
wastes, whereas the organic waste is sent to be produced into biogas, and the burnable waste is sent 
to energy recovery. The only difference between the municipalities was the municipal waste 
collection methods (Karlsson, 2015; Peterson, 2015). In Linköping's municipality the two types of 
municipal waste are collected in the same bin, but the bags have different colours based on content. 
The separation of the two types of bags is done with an optical separation which separates the 
different coloured bags from each other (Peterson, 2015). In Norrköping's municipality the two 
types of municipal waste are collected in separate bins, one green bin for burnable waste and a 
brown bin for the organic municipal waste (Karlsson, 2015).

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) described the municipal waste management responsibility in
the same way, that it included the collection and treatment of the municipal waste. Karlsson (2015) 
and Peterson (2015) mentioned that they had to have waste centrals too where scrap metal and 
plastic products outside the producer responsibility can be collected. Both of them also mention 
how they have done work in order to minimize the amount of waste generated, but that it was not a 
part of their responsibility. Karlsson (2015) explained it like this:

“Traditionally when you have looked at the municipal waste management section it has been 
responsible to manage the generated waste, while the prevention, information about it, things 
related to Agenda 21 and that kind of things have been the responsibility of other parts of the 
municipality such as at the information part or other environmental sections” (Karlsson, 2015).

By how the all of the interviewees described the municipal waste management responsibility it also 
became clear that the responsibility did not include separate collection of organic and burnable 
waste. They also described Sweden's waste management as being one of the best, but Karlsson 
(2015) described that he thought that all of Sweden's municipalities should have the same demand 
on their citizens regarding waste management, such as separate sorting of burnable and organic 
municipal waste which exist in 64% of Sweden's municipalities (Avfall Sverige, 2014a).

It was not unexpected that the waste management, regarding separative sorting of organic and 
burnable municipal waste, existed in both Linköping's and Norrköping's municipality as they were 
very similar in Palm's (2004) and Meijers et al.s (2013) studies. It is also expected that the 
municipalities will be more similar to each other than different regarding how similar they are in 
size of population and geographical location, however there are also differences to be expected as 
the municipalities have different socio-economic conditions (Meijers et al., 2013) which is the 
factor that affects the municipalities choices in waste management (Dahlén et al., 2007; Eriksson et 
al., 2005). However, one difference between the municipalities is the energy companies' relationship
with the representatives of the municipal waste management responsibility. Both Peterson (2015) 
and Remneblad (2015) described that those working with the municipal waste in Tekniska Verken 
have the power to decide what type of waste management Linköping's municipality was going to 
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have, with the politicians' approval, and what consistent the waste sent to the energy recovery was 
going to have. Those who work with energy recovery, the energy company part of Tekniska Verken,
have no power over the waste management in Linköping's municipality. Peterson (2015) said that 
the energy recovery had no interest either in changing the waste management to their benefit. Also 
Remneblad (2015) said that the energy company part of Tekniska Verken was not interested to gain 
more waste from Linköping's citizens with changes in the waste management, instead it was more 
interested that Linköping's municipalities waste management only got better.

“If we can minimise the waste generated by the citizens of Linköping with 50% then it will only 
remain a few percent which comes to us, we do not want the citizens of Linköping to generate waste
just to keep us going, there is no doubt about it” (Remneblad, 2015).

Händelöverket (Lindström & Söderpalm, 2015) uses waste as their main fuel for their heat and 
electricity generating, and it is the same for the Tekniska Verken's energy recovery facility 
(Remneblad, 2015). Sahlén (2015) said that in Sweden there are 34 energy recovery facilities and 
two of these are in Linköping and Norrköping. Lindström and Söderpalm (2015) described that they
sell their service and get waste imported from Swedish municipalities, United Kingdoms, Ireland 
and Norway. Remneblad (2015) described that Tekniska Verken get it's waste from Swedish 
municipalities, Norway and United Kingdom. The energy companies are therefore not only getting 
their waste from the municipalities which they are located in, but also get it from other parts of 
Sweden and other nations. 

The relationship between the energy company and the utility in Norrköping was described as a 
normal business relationship as Händelöverket sells the service of incinerating waste and the 
municipality buys it (Karlsson, 2015; Lindström & Söderpalm, 2015). Khodayari (2015) describes 
that regardless what kind of relationship the municipalities have with the energy companies 
working with energy recovery they are still just one side which buys a service of the other. 
Khodayari's (2015) comment is supported by the study conducted by Palm (2004) where she argues 
that the municipalities have not tried to control the energy companies in Linköping and Norrköping,
even though Norrköping owned at that time the energy company in their municipality as Linköping 
does today. Palm (2004) describes that the municipalities were lacking technical experiences as well
as it is traditionally that the energy companies were controlled very little by the municipalities who 
owned them. As Norrköping's municipality no longer owns the energy company which runs 
Händelöverket, it is not expected that it would have more control now than before, and as 
Linköping's municipality's owning of Tekniska Verken has not changed it too are not expected to 
have gained more control since then. Perhaps one of the reasons why these municipalities have 
different business relationships today with their energy company may be due to what Meijers et al. 
(2013) mention, that the cities have different progresses of their economic development, but the 
relationships seems to not matter much either way.

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) mentioned an increase of waste sent to be recycled every 
year in Sweden (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson, 2015; 
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Remneblad, 2015; Sahlén, 2015). The increase in waste sent to recycling may also increase further 
in Sweden due to a national debate of given the municipalities the responsibility to also collect the 
waste included in the producer responsibility, mentioned by Peterson (2015):

“I can also say that there is an ongoing political discussion if the collecting responsibility of 
magazines and packages should be moved to the municipalities, but it is just a political question 
and nothing have happened yet” (Peterson, 2015).

Dahlén et al. (2007) described in their study that curbside waste collection increased the amount of 
waste sent to recycling, which is the same collection method as the municipalities would have if 
they were given the responsibility of collecting waste included in the producer responsibility. 
Karlsson (2015) mentioned that Norrköping's municipality already have a project where a curbside 
waste collecting system has been tried out in Norrköping. According to Karlsson (2015) the system 
included two bins, larger than those that exist in most of Norrköping today, and that they had four 
slots in each bin where magazines, batteries, and metal packages can be sorted.

The waste hierarchy was mentioned a few times by most of the interviewees, Peterson (Tekniska 
Verken Waste, 2015) and Remneblad (2015) described the waste hierarchy as Tekniska Verken's 
target for their waste management, and Sahlén (2015) described it as the target for all of the 
Swedish municipalities, in order to achieve a waste-free society. As mentioned earlier in the 
background, Sweden sends only 0,7% of the municipal waste to landfills (Avfall Sverige, 2014a), 
the last step on the waste hierarchy (European Commission, 2008). The other percentages of the 
municipal waste is used again, recycled to new material to use in productions, or used as fuel in 
energy recovery (Avfall Sverige, 2014a). Karlsson (2015) however said that the waste hierarchy 
should not make a difference between recycling and energy recovery as they both recycled the 
waste and that the waste that could be recycled was not the same waste that got sent to energy 
recovery. This would then give the effect of given the energy recovery a higher role in the waste 
management. According to the study by Eriksson et al. (2005) the environmental impacts of energy 
recovery and recycling were more or less the same, which would then support Karlsson's (2015) 
argument of why they should not be separate and also why energy recovery would get a higher role. 
Also, according to Tyskeng and Finnveden (2010) the environmental impact of energy recovery and
recycling were not much different from each other, but the recycling had the lowest environmental 
impact as the waste could be used again instead of virgin material. If the waste replaced fossil fuel 
in the energy recovery, it was evaluated to be have a low environmental impact (Tyskeng & 
Finnveden, 2010). Due to the effects of replacing fossil fuel with waste in district heating 
production, therefore creating energy recovery, the fossil fuel use have been lowered in Sweden 
according to both representatives of the national organisations. It has also decreases the amount of 
waste in Sweden deposited in landfills according to the national organisations. Khodayari (2015) 
commented:

“Since 2002 there is ban on landfill of waste in Sweden which means that only the last piece of the 
waste that cannot be reused, or material or energy recovered that can be deposited in landfill” 
(Khodayari, 2015).
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The role of energy recovery could then be described as being viewed as a better alternative than 
landfills, but worse than recycling, according to the waste hierarchy. By changing the place energy 
recovery has in the hierarchy the energy recovery would then get a higher role, but only according 
to the waste hierarchy. However, if the energy recovery's position in the waste hierarchy changes so 
could also the evaluation of the waste sent to energy recovery change, from being viewed as more 
waste-like than waste being recycled to become evaluated as more resource-like (Park and Chertow,
2014). But Eriksson et al. (2005) as well as Tyskeng and Finnveden (2010) have mention that 
recycling of waste has a lower impact, a small difference but still a difference, perhaps recycling 
should continue to have the higher position and role.

As it became clear that separate organic waste sorting was not a part of the municipal waste 
management responsibility, it also opened up the questions of why the municipalities Linköping and
Norrköping had implemented it. The municipalities may have the separate organic waste sorting 
due to an already well established thought of how to become a circular economy (Andersen, 2007) 
by having used the waste hierarchy as a target setting. It could also be due to a high evaluation of 
the benefit and good of separate organic waste sorting as municipalities have different waste 
management solutions based on their expectations of how good the waste treatments are (Eriksson 
et al., 2005). One other reason why Linköping's and Norrköping's municipalities have chosen to 
have the separate sorting could be that they have evaluated and estimated the organic waste to be 
more resource-like than waste-like (Park & Chertow, 2014), but it could also be due to the time it 
was implemented. Karlsson (2015) mentions that Norrköping's municipality implemented the 
separation of organic and burnable municipal waste for a long time ago, while Peterson (2015) said 
that it got implemented for just a few years ago.

Circular Economy in EU

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) have positive thoughts of the Package and describes it as 
having a positive set of targets which can help Europe to get a better waste management as well as 
achieve a better circular economy. However, the Package is not known as much to all the 
interviewees. Karlsson (2015) and Peterson (2015) describe both that they have known of the 
Package and Karlsson (2015) mention that he had also looked at the Package before it was 
withdrawn. Lindström and Söderpalm (2015) describe that they had seen the Package in their work 
including surveillance of the international market, and Remneblad (2015) said that they had 
discussed the Package in Tekniska Verken. Both Lindström and Söderpalm (2015) and Remneblad 
(2015) seemed to know a little more of the Package than Karlsson (2015) and Peterson (2015). This 
could be due to that the energy companies, Händelöverket and Tekniska Verken's energy company 
part, import waste from other countries, such as United Kingdom, and may due to this have a larger 
interest of what is in progress on the international level.

“We will not be affected directly by the targets of the Circular Economy Package but rather by the 
consequences” (Söderpalm, 2015).

Söderpalm (2015) seems to describe that the lack of experience of the Package may be an effect of 
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how the Package have been evaluated how it would affect Händelöverket as an energy recovery 
facility. However, the reason for the small amount of experience of the Package among the 
municipalities can not be explain by Söderpalm's (2015) comment as Khodayari (2015) have 
mentioned that the energy recovery is only mentioned a few times in the Package and would also 
explain Söderpalm's (2015) comment. Peterson (Tekniska Verken Waste, 2015) describe that he had 
asked around with his colleagues and they knew of the Package as well, but neither had looked into 
it. The explanation may then lay in the already mentioned reason, that the Package never came to 
national level (European Commission, 2014d) and therefore never specified what the Swedish 
municipalities were going to do.

“We who work here knows of the Package but we have never looked at it” (Peterson, Tekniska 
Verken Waste, 2015).

The only interviewees who know the Package well are Khodayari (2015) and Sahlén (2015) who 
describe the Package with more details. Sahlén (2015) said the Package focused most on banning 
the use of landfills for municipal waste and Khodayari (2015) said it was built on the waste 
hierarchy and recycling.

With that mentioned, all of the utilities' and energy companies' interviewees described that they had 
not done any changes due to the Package (Karlsson, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015). If there are any changes made then they could be explained by other 
factors than the Packages, like the implementation of the new waste bins in the trial area in 
Norrköping's municipality.

Challenges

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) thought that Sweden, Linköping and Norrköping are ready 
for the Package in form of possibilities to achieve the targets as well as within the time frame. This 
could mean that Linköping and Norrköping would not need to do any drastic changes, or large 
changes due to the Package in order to fulfill the targets. However, Sahlén (2015) comments that 
Sweden will have achieved the targets of the Package, but not by today's waste management. The 
high target of 70% of the municipal waste sent to recycling (European Commission, 2014) is too 
high for Sweden today to achieve, but Sahlén (2015) argues that Sweden would have and will be 
achieving it within the time frame for the target.

“We will not achieve it in today's conditions [the target of 70% of the municipal waste sent to 
recycling] but we will perhaps achieve it to the set date” (Sahlén, 2015).

As the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson, 
2015; Remneblad, 2015; Sahlén, 2015) seem to think that Sweden will achieve the targets of the 
Package without any major changes it could also be viewed also as they think there will not be 
needed any major changes to other things than waste management in order to achieve the targets. 
These other things could be viewed as the citizens' knowledge and participation in waste 
management (Barr, 2007), or further major developments to achieve better recycling and resource 
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efficiency (Park & Chertow, 2014; Moriguchi, 2007), in order to create a foundation for other 
changes towards the targets.

Waste as a Resource
All of the interviewees commented on what value waste had, both with words and sums of money. 
As the energy companies are the only ones who earn and get money by using the waste as fuel, it 
was expected that they were going to give the waste a higher value than the utilities.

Waste Management

Regardless of what the waste was used to it was described by all of the interviewees to have a low 
or negative economic value but having a high environmental value (Karlsson, 2015; Khodayari, 
2015; Lindström & Söderpalm, 2015; Peterson, 2015; Remneblad, 2015; Sahlén, 2015), as well as 
describing the economic value on the market to be the one who do not correspond to the 
environmental value:

“If we have to pay to get a waste treated then you could say frankly that it does not represent any 
value to us. On the other hand you could also say that the market is not constructed with the 
environmental as the standard” (Karlsson, 2015).

The waste as fuel have an economic value for Lindström and Söderpalm (2015) and Remneblad 
(2015) as it is used as their main fuel at both Händelöverket and the energy recovery facility in 
Linköping. Remneblad (2015) also said that Tekniska Verken is building a new energy recovery 
facility to burn waste in it. Both Remneblad (2015) and Peterson (2015) mentioned that this will 
increase the amount of waste which will be incinerated from 400 000 ton to 600 000 ton. Khodayari
(2015) mentioned that it cost a lot of money building an energy recovery facility but there is money 
to earn by using them as waste is both easily obtainable and exist in a high quantity. This would 
then mean that the waste would get an even higher value as fuel in Linköping as more energy will 
be generated with it. Already today the Swedish energy generated from heat- and power facilities, 
such as both Händelöverket and Tekniska Verken's energy recovery facility, is an important part of 
the Swedish energy system according to Khodayari (2015). However, both Khodayrai (2015) and 
Remneblad (2015) point out that the waste used in the energy recovery is waste which can not be 
recycled, and therefore will either be energy recycled or deposited in landfills which is a worse 
option.  Khodayari (2015) describes waste as having a higher value the higher up in the waste 
hierarchy it can be used, that waste used in recycling will always be more valuable than waste used 
in energy recovery. 

Peterson (2015) and Remneblad (2015) described waste as a resource that should not be something 
to get rid of but rather try and use all of it, either in recycling, producing biogas, or energy recycle 
it. Söderpalm and Lindström (2015) described how the environmental value of waste is high as it is 
the main fuel in district heating in Norrköping, and the national organisations describe waste in the 
same way as Norrköping's energy recovery facility but do also add that waste has a higher 
environmental value the higher up in the waste hierarchy it is used. Even though energy recovery is 
one of the last steps the waste still have a great environmental value as it decreases the district 
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heating environmental effect drastically.

“Profu has developed a method for analyse of climate impact from biomass, waste and other fuels 
and found that in a climate perspective it is beneficial to burn waste in Sweden than landfill in the 
origin countries. Furthermore, they claim that in a climate perspective, Sweden has the world's best
waste treatment.” (Khodayari, 2015).

Peterson (2015) said that the cheapest of all waste treatments was energy recovery, but even due the
price is higher to produce biogas out of organic waste than to incinerate it, both municipalities 
produce biogas with their organic waste. By doing so the two municipalities have moved towards 
Andersen's (2007) definition of how to accomplish circular economy. By choosing to recycle the 
organic waste instead of energy recovery is also a good thing according to Park and Chertow (2014)
as it shows that the municipalities evaluate organic waste as more resource-like than waste-like. As 
the organic waste is used to produce biogas, the gas can later be used in order to replace fossil fuel 
for buses as it does in Linköping and Norrköping, which also help to limit the consumption of fossil
fuel and leads towards a better resource efficiency according to Moriguchi (2007).

“If we could take the organic waste and put it in our fuel tanks to the cars without any process 
between then we could have earned money on organic waste, there are so many who believe that we
earn money on it as we produce biogas with it, and yes we have such a facility to produce biogas 
but it also cost us many millions to build and keep in production and then there are also other costs 
as well, and then the gas have a value when it comes out. The biogas have never been a good 
business for us but it has been a symbol and the politicians do also think we should produce it, and 
we are happy because of that” (Peterson, Tekniska Verken Waste, 2015).

As Peterson (2015) mentions above Linköping's municipality do not earn any or much money on 
biogas production, but it is instead a symbol that more recycling is good and something that 
Linköping's municipality wants to move towards to. Peterson (2015) argued that the cost for the 
biological recycling is higher than the cost for energy recovery, that the cost for the biological 
recycling is based on the cost to build the biogas production plant, to keep it going, as well as the 
cost to treat the biological waste. Remneblad (2015) mentioned that the results of the biological 
recycling are biogas that can be used as fuel and sludge that can be used as fertiliser. Although the 
cost may be higher than energy recovery the waste may still be able to be used again as a resource 
and end up as new waste. This means that if biological waste goes to biological recycling it will 
continue in the circle of material and not escape it as it would have in energy recovery. Even though
there is no large profit to be made directly from biogas production the waste is still reintroduced 
into the circle of material as a resource which results in a profit in forms of less virgin material to be
used as well as less waste that may be deposited in landfills (Moriguchi, 2007; Park & Chertow, 
2014). All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; 
Peterson, 2015; Remneblad, 2015; Sahlén, 2015) have described the waste as having a high 
environmental value, a value based on what it can be used to if a small loss of money can be 
tolerated. Barr (2007) identifies in his study that the environmental values of citizens affect their re-
usage and waste minimisation, together with knowledge and concern-based behaviors. If the 
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municipalities and the recycling facilities act in the same way as citizens, then their choices affected
re-usage and waste minimisation have to do how high environmental values they have. This means 
that both municipalities have a high environmental value of waste as they are doing waste 
minimisation projects without having the responsibility to do them, mentioned earlier in this 
chapter. However, Barr (2007) found that citizens did not recycle more or less municipal waste 
depending on their environmental values, knowledge of waste, or concern-based behaviors. This 
was discussed by Barr (2007) to be due to how recycling have become normalised. However as the 
municipalities, with projects such as the four slots property-close waste bins (Karlsson, 2015), are 
affecting the amount of waste which is easiest recycled by the citizens, and may then mean that the 
citizens cause of recycle can not be transferred to the municipalities work which can increase 
recycling. Therefore the municipalities work towards more recycling should also point at how they 
value waste in an environmental perspective. This is also supported by Moriguchi's (2007) study as 
more recycling means more waste valued as resource-like, as well as a more resource efficient 
society which both has a high environmental value as well as a high economic value.

The Swedish energy recovery was described by all interviewees (Karlsson, 2015; Khodayari, 2015; 
Lindström & Söderpalm, 2015; Peterson, 2015; Remneblad, 2015; Sahlén, 2015) as having an 
important role in Linköping, Norrköping and Sweden's energy system, and it functions as a waste 
treatment for all the waste which have not been able to be recycled. Remneblad (2015), Khodayari 
(2015) and Sahlén (2015) also described how it has helped to decrease the amount of waste sent to 
the landfills. Remneblad (2015) commented that:

“Waste incineration is an important part of our energy system, but we are not dependent on it, sure 
we have built and chose to go in for using waste incineration because we believe in it and because 
we think it is beneficial for the environment to have energy recovery as a part of the waste 
hierarchy” (Remneblad, 2015).

Khodayari (2015) and Sahlén (2015) were also describing the energy recovery as an important 
factor to Sweden accomplishment with lowering the use of fossil fuel in house heating, as well as 
helping in destroying hazardous substances in the waste as it is burning and not letting the 
substances flee through air nor water. Sahlén (2015) at Avfall Sverige commented:

“The organic pollutions which exist in the waste that goes to energy recovery is destroyed 
efficiently. However, there can still be traces of organic material left after the incineration.” 
(Sahlén, 2015).

Circular Economy in EU

All of the interviewees identified that many member states of European Union have and will have 
problems with waste management, as the amount of waste deposited in landfills in the European 
Union is high as well as the recycling and energy recovery is low. By managing waste where it can 
be of most use would then also support a development towards waste to be viewed more of a 
resource (Park & Chertow, 2014) and more waste circulating in the economy and supporting a 
circular economic development (Andersen, 2007). As long as the energy recovery continues to not 
compete with the recycling of waste (Khodayari, 2015; Lindström & Söderpalm, 2015; Remneblad, 
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2015; Sahlén, 2015) a global management of waste would then also mean that even though a type of
recycling of waste do not exist in a region or nation it can still be sent to another nation where it can
exist and lead to maximum recycling of waste and also a lower use of virgin material which is 
needed according to Moriguchi (2007).

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) argued that many countries in Europe have a large part of 
their municipal waste deposited in landfills, and that the high use of depositing waste in landfills is 
a large reason to why many countries will have difficulties with the targets of the Package. Sahlén 
(2015) comment the European waste management with:

“In Europe it is approximately 30% of the municipal waste that goes to landfills today, around 20-
25% to incineration, and if you add compost and biogas to recycling then it is 42% which goes to 
recycling in Europe.” (Sahlén, 2015).

Khodayari (2015), Peterson (2015), Remneblad (2015) and Sahlén (2015) had identified a 
connection between high numbers of recycling and high numbers of energy recovery. They argued 
that in countries where the energy recovery were largely used as a waste treatment the same could 
be said about the recycling, as in if the energy recovery got a high percentage of the waste the 
recycling were also given a high percentage of the waste. This meant that energy recovery and 
recycling were not competing for the same waste, but instead seemed to help each other.

“The countries with high amount of recycling are also those countries which have a good waste 
energy recovery” (Remneblad, 2015).

In comparison with the other member states of the European Union Sweden's amount of waste is 
one of the lowest. but why is there a correlation between high energy recovery amounts and high 
recycling amounts? It could be, based on how Andersen (2007) describes circular economy, that the 
thinking and planning of circular economy have not yet been implemented to have caused a 
difference in resource management in many of the European countries. But then it could also be due
to low environmental values, knowledge, or concerned-based behaviors, in the definitions by Barr 
(2007), which could have lead to the low amounts of waste sent to other waste treatments than 
landfills. However, one reason why many other European countries do not have energy recovery is 
due to the high outdoor temperatures which lowers the potential energy efficiency in energy 
recovery, described by both Khodayari (2015) and Sahlén (2015). Khodayari (2015) describes that 
it is only the northern countries in Europe which can have an energy efficient energy recovery of 
waste as the other countries can not use the heat generated in the same way in district heating. She 
also states that the energy efficiency of energy recovery in Sweden is around 100%. By arguing that
energy recovery do not fit many countries as it cannot be to must use, argued by Khodayari (2015) 
and Sahlén (2015), it is supporting Remneblad's (2015) comment on how waste should be managed.
Remneblad (2015) mentions in the interview that waste should not be be viewed as something that 
should be managed locally or regionally but instead globally:

“There are many countries in Europe which do not have these conditions which we have. They may 
not have the energy efficient facilities that we have, the energy need we have, or the energy system 
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we got with district heating. So it is not an easy task to say that everyone should take care of their 
own waste in their own countries, but we should use the waste as a resource where it is best needed 
in a globally perspective and not in every local areas. It is bigger than that, it is a global question.”
(Remneblad, 2015).

Challenges

The new Package can affect how waste is viewed as a resource, as it can go further than the old 
Package and involve energy recovery more and therefore give it a higher or lower value regarding 
waste treatment. The interviewees were all asked if they had tried to affect the Package, the old and 
the new one, and Avfall Sverige (Sahlén, 2015) and Khodayari (Khodayari, 2015) said that they had
done it in one way or another. None of the other interviewees (Karlsson, 2015; Lindström & 
Söderpalm, 2015; Peterson, 2015; Remneblad, 2015) had tried to, but they pointed out that Avfall 
Sverige (Remneblad, 2015; Peterson, Tekniska Verken Waste, 2015; Karlsson, 2015; Lindström & 
Söderpalm, 2015) and Svensk Fjärrvärme may had done for them (Lindström & Söderpalm, 2015).

Both Remneblad (2015), Peterson (Tekniska Verken Waste, 2015), Lindström and Söderpalm 
(Händelöverket E.ON, 2015) and Karlsson (2015) commented and described how their little 
experience of the Package made it hard to guess what the new Package would contain. Remneblad 
(2015) commented that he thought that the new Package would contain higher targets, but could not
guess more than that. Sahlén (2015) and Khodayari (2015) do however have thoughts of it. Sahlén 
(2015) describes that he expects the new Package to have higher and more ambitious targets, as 
well as putting even more focus on the banning of depositing municipal waste in landfills. 
Khodayari (2015) mentioned that she hoped that the new Package would have been changed after 
the comments given by the Svensk Fjärrvärme who gave a response to the old Package.

“Yet, it is not clear how the “circular economy package” will be developed but it seems that the 
European Commission´s ambition is to develop the targets and instruments towards a broader and 
more ambitious circular economy. They have got many comments from us and other industries 
including waste recycling industries and it seems that they will develop strategies for resource 
efficiency in the whole chain, decrease of carbon dioxide footprint and non-toxic material cycles” 
(Khodayari, 2015).

Identified Future Challenges
The challenges which are presented here are both connected to the Package, but also to waste 
management in general. Regardless of what the challenges consist of or where they are coming 
from will not affect what order they are presented.

Waste Management

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) identified that Sweden will have to increase its recycling if 
the Package would not have been drawn back. Sahlén (2015) mentioned that the municipalities 
were those with the largest potential to affect change and be those who would accomplished the 
targets of the Package.
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Circular Economy in EU

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) have come to a common conclusion that the market for 
recycled material will have to become better at using more types of recycled material, and that 
sorting of waste have to become simpler in order to increase the amount of waste sorted in the right 
way. Andersen (2007), Park and Chertow (2014), Moriguchi (2007), Singh et al. (2014) and the 
Swedish Environmental Protection Agency (2012) have all identified the need to make the resource 
efficiency better by using less virgin material and increase the recycling. This is only possible with 
correct and more sorting of recyclable waste, as well as that the producers have to use more 
recycled material.

Karlsson (2015), Khodayari (2015) and Sahlén (2015) described that the targets of the Package are 
too ambitious as well as having too short time frames. Khodayari (2015) and Sahlén (2015) describe
it as the targets need to be more realistic and maybe also come in different steps whereas when a 
step is achieved one other targets steps in with higher demands. Karlsson (2015) describe it as it has
to focus more on increasing the use of recycled material rather than to increase the recycled 
material. He mentions that:

“To demand a 70% recycling from the waste section is to start at the wrong end. It have to start 
first with creating a demand for the material” (Karlsson, 2015).

All of the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) want the European waste management as well as the 
Package to include ways and methods to stimulate the producers to use more recycled material, as 
well as make it easier for the common man to sort its waste. It has also been identified by all 
interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson, 2015; 
Remneblad, 2015; Sahlén, 2015) that Sweden will not have a problem with achieving the landfill 
ban as Sweden already has such a low amount of municipal waste which get deposited in the 
landfills.

“How will this be done when several countries still deposited a lot in landfills, we can only hope 
that it will be done, it will take time, it is very ambitious target as usual, and that is good and good 
time frames, but how it will be done in the physical world it is still unclear” (Söderpalm, 
Händelöverket E.ON, 2015).

When the interviewees (Karlsson, 2015; Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson,
2015; Remneblad, 2015; Sahlén, 2015) describe what can be done with the waste management and 
the Package to make it better they all have different ideas. Karlsson (2015) described how there is a 
need to use more economical tools and laws in order to achieve this, and to focus more efforts to 
affect the producers instead of the waste section. Remneblad (2015) has a suggestion of how to do it
and that is to make the producer responsibility larger and involve more kinds of products in order to
stimulate a higher use of recycled material, higher amount of waste sent to recycling, as well as less 
use of dangerous substances and other substances making products undesirable and too risky to 
recycle. Karlsson (2015) does also express that the Package should focus more on the actions done 
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at the national and international level and not the municipal level, while as Remneblad (2015) 
argues that they should target the producers more than on those who work with the waste. However,
Sahlén (2015) describes that the definition of which waste should be banned to deposited in 
landfills should be changed as it is too vague in its definition.

“I know too little about the Circular Economy Package to say especially much, but I am against 
high targets on the recycling part, I think it is good, but the targets have to focus on the producers 
as they are the ones who put out these products on the market, and then it is really hard for us on 
the recycling part to work with the waste volumes and do something about the problem when the 
problem is already existing in the products from the beginning” (Remneblad, 2015).

If the producer responsibility would get wider it could lead to an easier sorting as materials such as 
different plastic and scrap could get collection bins closer to peoples' homes as well as making it 
possible to throw a drinking glass together with glass packings without soiling the bathe. This 
would then be a way towards more recycling and resource efficiency which are needed to reach a 
circular economy (Andersen, 2007), create more closed material cycles and sustainable material 
usage (Park & Chertow, 2014), and lead to less environmental impact as recycling would increase 
(Eriksson et al., 2005; Tyskeng & Finnveden, 2010).

Khodayari (2015) and Sahlén (2015) have very specific critic towards the Package. Khodayari 
(2015) mention how little energy recovery is mentioned in the Package. Sahlén (2015) does instead 
mention how the definition of the waste ban is too vague to say what kind of waste will not be 
allowed to be deposited. The definition of the ban was that no recyclable waste were allowed to be 
deposited, but Andersen (2007) describes that the decision-makers have to go away from the 
thought of recycle as much as possible, as it is not good in an economic perspective or an 
environmental perspective. If the material which is recycled is not economical to use it will only 
back-fire at the actions which may try to make the producers use more recycled material in their 
productions, and will then lead away from a circular economy (Andersen, 2007; Park & Chertow, 
2014) and a resource efficient society (Moriguchi, 2007; Swedish Environmental Protection 
Agency, 2012).

Challenges

When it comes to future challenges all of the interviewees (Karlsson, 2015; Khodayari, 2015; 
Lindström & Söderpalm, 2015; Peterson, 2015; Remneblad, 2015; Sahlén, 2015) identified an 
increase in recycling as a challenge, as well as that most of the challenges will have to be achieved 
by the municipalities.

“The fundamental attitude is of course that all goes towards increased reusage of recycling is good,
in that way the Circular Economy Package will play an important role and that is something that 
we also find very positive and the consequences will then be, we in Sweden have come a far way, 
but this means that all other European countries will have to take the same journey as Sweden has 
done and this is the tool to advance this process which is very positive of course” (Lindström, 
2015).

40



Remneblad (2015), Khodayari (2015) and Sahlén (2015) argue how, as a future challenge, it is 
important to make the producers produce better products with more use of recycled material as well 
as products that are more recyclable than now, which means less use of dangerous substances in the 
products making the products undesirable to recycle. All of the interviewees (Karlsson, 2015; 
Khodayari, 2015; Lindström & Söderpalm, 2015; Peterson, Tekniska Verken 2015; Remneblad, 
Tekniska Verken 2015; Sahlén, 2015) have identified a need to decrease the amount of waste being 
generated, where Remneblad (2015) argues there is a need to change the consumption pattern of the
citizens. Both Remneblad (2015) and Karlsson (2015) have also expressed a need to make it simpler
to sort the municipal waste, as Remneblad (2015) expresses how it is not easy to sort scrap or 
plastic waste, and Karlsson (2015) expresses how their four slots waste containers can help to make 
it easier.

“It has to become easier for the consumers to sort in the right way, such as having metal and scrap 
sorting at one place as well as making it possible to sort the different plastic products better too” 
(Remneblad, 2015).

Peterson (2015) and Remneblad (2015) have identified there will be more focus on how to spread 
information of waste due to the Package as a way to stimulate a better waste management, and that 
the waste sent to the energy recovery will be dryer as there will be less organic waste in the waste. 

“With a municipal perspective [on future challenges] it is to inform and increase the awareness of 
waste among the municipality's citizens, we informed a lot in connection with the organic waste 
sorting and it went well in the beginning and we succeeded to achieve the right waste sorting, but 
when we were going to achieve the percent target it required a lot of information to be spread, and 
it does not just work with sending out brochures as many do not read them, and then it is necessary 
to find channels to reach out to people and make them take in the information, so that they feel as 
they are a part of something good, and that there is a sort of reward system but how that is going to 
be formed is not something I know” (Remneblad, 2015).

Karlsson (2015) however describes how there will be more focus on re-usage and to implement 
property-close four slots waste containers in Norrköping. Lindström and Söderpalm (2015) as well 
as Khodayari (2015) have identified that the import of waste will change, while Lindström and 
Söderpalm (2015) discuss of how it will be more difficult due to the Package, but Khodayari (2015)
is unsure whether it will become more difficult or easier to import waste as fuel for the energy 
recovery. 

Sahlén (2015) identified that the municipalities were those with the most potential to cause change, 
which is supported by Tekniska Verken Energy recovery (Remneblad, 2015) mentioning:

“The biggest challenges lies on the municipalities and not the energy recovery facilities as they 
have a wide variety of different fuels they can use, so even if the consistency of the fuel changes the 
energy recovery facilities will not be affected much as it is easier to adjust a few setting in a furnace
than to change peoples' behavior, and that is where the municipalities will have their largest 
challenges” (Remneblad, 2015).
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A summarise of the challenges identified by more than one interviewee are to lower the amount of 
hazardous substances in products, lower the amount of products that are undesirable to recycle, 
decrease in generated waste, change of consumption pattern among citizens, as well as making it 
easier to sort the municipal waste. Researchers who had identified almost the same challenges are 
Singh et al. (20014) and the Swedish Environmental Protection Agency (2012), which have both 
also identified how the minimisation of generated waste is a challenge. Singh et al. (2014) points 
out that it is lack of environmental awareness which affects how much waste citizens recycle, how 
much products they consume. However, Barr (2007) mentions that environmental awareness does 
not affect much at all the citizens recycling as it has become normalised. This would then mean that 
the municipalities who want to change increase their citizens recycling should not rely on increasing
the environmental values and awareness which the citizens have in order to increase recycling but 
should perhaps instead focus on other things, such as the mention challenge of affecting the 
producers choices.

When discussing hazardous substances in waste Khodayari (2015) said this:

“It is only 0,7% of the municipal waste which is deposited in landfills in Sweden and that is waste 
which cannot be incinerated or use to anything else, for example it could be hazardous waste” 
(Khodayari, 2015).

In this quote it is mentioned by Khodayari (2015) that the waste which is sent to the landfills are 
waste we do not want nor can use for anything. By decreasing the amount of hazardous substances 
in the waste, and before that the products themselves, more waste could become what Park and 
Chertow (2014) described as resource-like waste. By increasing the resource-like waste by 
decreasing the amount of hazardous substances used in products Sweden will achieve the target of 
the Package where the use of landfills is to be almost to none (European Commission, 2014a) but 
Sweden would also move towards a more sustainable resource usage (Moriguchi, 2007) and 
Andersen's (2007) definition of a circular economy. Also by decreasing the hazardous substances in 
waste to the point that the material can be recycled and used again for a production it will also be 
more waste which can either get sent to recycling or energy recovery, based on what treatment has 
the lowest climate effect with the waste (Tyskeng & Finnveden, 2010; Eriksson et al., 2005), instead
of sent to energy recovery or landfills, or just landfills which is to just waste the potential resource 
according to Khodayari (2015).

“It is related to what the producers want for sort of material as they do not want any polluted 
material in the new products. There is a need to have a good communication of what should be 
recycled and what has a market. That is why knowledge in feedback is important to increase the 
usage of recycled material” (Sahlén, 2015).

In this quote Sahlén (2015) opened up that the challenge of decreasing the amount of hazardous 
substances in products may be well related to a lack of knowledge, which have also been identified 
by Khodayari (2015) and Remneblad (2015). Mmereki et al. (2014) have also identified the lack of 
knowledge as a challenge, as knowledge of waste is the same as to know how to manage and treat 
waste in a safe way. In the descriptions by Sahlén (2015), Khodayari (2015) and Remneblad (2015) 
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the lack of knowledge seems to exist among the producers and no the ones managing the waste as in
Mmereki et al.'s (2014) study, however the lack of knowledge could then be discussed if it gives the
consequences among the producers that they do not trust recycled material, have the thought of how
it cannot be recycled in high enough quality, or they are unaware of what happens with their 
products when they become waste. As Sahlén (2015) mentioned above, that the knowledge 
feedback should contain of what can be recycled and what is there a market for, or else it will not 
work. Karlsson (2015) agrees with this by saying:

“As long as there is no demand motivated by a natural economy for recycled plastic, then we will 
not achieve the target of 70% material recycling of plastic waste. Today it is too cheap to produce 
new plastic products of virgin material. If we change those conditions so the market is driven to use
recycled plastic for production of new useful products that we need, then we will achieve it” 
(Karlsson, 2015)

Karlsson (2015) also agreed with Sahlén's (2015) earlier mentioned comment, that if Sweden will 
not change from how it is working today, it is perhaps not possible to achieve all of the targets of 
the Package. However, one way for Norrköping's municipality to move towards the recycling target 
of the Package is to implement its property-close four slots waste bins through out the municipality 
(Karlsson, 2015), as it has been shown in the study Dahlén et al. (2007) conducted that those bins 
have helped other municipalities to increase their recycling, which may also spread to Linköping 
due to the cities many cooperations (Meijers et al., 2013).

A summary of the identified challenges are:

 Increased recycling of waste

 Less hazardous substances in products

 To spread and teach knowledge of waste management to citizens

 Increased reusage of products and therefore prevention of waste to generate

 Implementation of new waste collecting system in Norrköping

 Prevention of waste in general

 To change the citizens' consumption patterns
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Concluding Discussion
This thesis had the aim to identify what role the energy recovery in Linköping's and Norrköping's 
municipalities in the present and future by interviewing people in utilities with the municipal 
responsibility to manage waste, energy companies, and in national interest organisations.

The role of the energy recovery in both municipalities were to treat their municipal waste which 
was evaluated as not worth to recycle. As both municipalities had a separate sorting of food waste 
and the rest of the municipal waste the energy companies were given the municipal waste without 
the sorted food waste. The food waste went to material recycling such as biogas production. The 
municipalities had different ways of collecting the sorted municipal waste, but there was also a 
difference in what kind of relationship the energy companies had with the municipalities. In 
Linköping's municipality the energy company was the same utility with the responsibility to 
manage the waste under the municipal responsibility to manage waste, while in Norrköping the 
energy company was not owned at all by Norrköping's municipality. This was however discussed to
not have any affect on the how the municipalities and energy companies worked and functioned 
together. In both municipalities the energy companies had not much say in what waste they were 
given, as they were the ones selling a service and the municipalities were the buyers.

The energy recovery seemed to have the same role and position in both municipalities, regardless of
the small differences identified with the ownership of the companies as well as the differences 
identified by other authors such as different economic conditions in the municipalities (Meijers et 
al., 2013). However, one difference which was identified in this study was the thought of if 
recycling should have a higher role than energy recovery. Karlsson (2015) describes that both 
treatments are sorts of recycling, whereas the outcome of them are different. The role of energy 
recovery, according to the waste hierarchy (European Union, 2008), could be supported by a higher 
environmental impact than recycling (Eriksson et al., 2005; Tyskeng & Finnveden, 2010). 

The waste was described by the utilities' interviewees as having a negative economic value as they 
were paying for the waste to be treated, whereas the energy companies' interviewees described it to 
have a low economic value. The national organisations also described waste to have a low 
economic value. However, all of the interviewees described waste to have a high environmental 
value which did not correspond with the economic value at all. The national organisation Svensk 
Fjärrvärme's interviewee Khodayari (2015) said that the waste could be described to have a higher 
value the higher up in th waste hierarchy it got managed.

All of the interviewees described different future challenges, whereas the most of them were 
connected to waste management in general and not to the Circular Economy Package from the 
European Union, or to the new future Circular Economy Package. The interviewee from 
Norrköping's utility that managed the municipal waste identified the largest of future challenges as 
the implementation of the new municipal waste sorting system which involved sorting of recyclable
waste. Both interviewees from Tekniska Verken in Linköping identified that the largest challenge 
would be to spread and teach knowledge of waste to the citizens. Both the interviewees from the 
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energy company in Norrköping and the interviewee from Svensk Fjärrvärme identified that the 
import of waste could change in the future, as it could both become easier and more difficult to 
import waste. Avfall Sverige's interviewee did however identify that Sweden would have difficulties
to increase the amount of material recycling, but that the recycling targets from the old Circular 
Economy Package would still be achievable within the previous set time frame.

As the Circular Economy Package did not include any target focusing on energy recovery, and 
focuses instead on recycling, it could be viewed as energy recovery do not have any other role 
towards a circular economy in Europe than treat waste which could not be recycled (European 
Union, 2014a; European union, 2008). However, as energy recovery has the potential of decreasing 
the use of fossil fuel, as it has done in Sweden (Tyskeng & Finnveden, 2010), it should also be 
viewed as an alternative way both to treat waste but also to get necessary energy. But as Khodayari 
(2015) and Sahlén (2015) mention, energy recovery have lower efficiency the warmer the outdoor 
temperature is, perhaps it is therefore understandable why targets focusing on member states in the 
whole European Union did not include it. However, this could then mean that energy recovery 
should perhaps get a higher role where it can be most used as the waste would only end up at 
landfills if not incinerated, such as in Sweden. This is supported by Khodyari (2015) as she 
mentions that the waste should be used where it could be mostly used, as well as that Sweden's 
good energy efficiency regarding energy recovery is too good to miss.
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Appendix
Appendix I

Interview Guide
Interview Questions
The interview questions are presented in English and Swedish as the interviewees speaks Swedish, 
and the interviews will therefore also be in Swedish. The Swedish translation of the questions will 
be in cursive directly below the English version.

1. What do you work with?
Vad jobbar ni med?

2. How do you manage waste, regarding usage and treatment?
Hur hanterar ni sopor, gällande användning och behandling?

3. What value would you give waste as a resource?
Vilket värde tycker ni att sopor har som en resurs?

4. How necessary do you believe the waste incinerating from the heating plants are in 
Linköping/Norrköping in order to manage waste as well as supplying heat?
Hur viktig tycker ni att sopförbränning från värmeverket är för Linköping/Norrköping i 
syfte av att hantera sopor samt leverera värme?

5. How would you describe your relationship with your municipality/heating plant regarding 
your waste management, what directions do you get, as well as how does the cooperation 
work?
Hur skulle ni vilja beskriva ert förhållande med kommunen/värmeverket gällande er 
sophanteringen, vilka direktiv får ni, samt hur fungerar ert samarbete rent praktiskt?

6. Have you looked at the Circular Economy-Package in your work?
Har ni tittat på det Cirkulära Ekonomi-Paketet på ert arbete?

7. How would you describe the Circular Economy-Package?
Hur skulle ni beskriva det Cirkulära Ekonomi-Paketet?

8. Have you considered different scenarios where the decisions in the Package could change, 
perhaps become stricter?
Har ni tänkt er olika scenarior där målen i Paketet kan förändras, exempelvis att de kan bli 
hårdare?

9. How do you think that the Circular Economy-Package will affect you regarding your waste 
management?
Hur tror ni att det Cirkulära Ekonomi-Paketet kommer att påverka er gällande er 
sophantering?

10. Do you feel prepared for the Circular Economy-Package?
Känner ni er förberedda för det Cirkulära Ekonomi-Paketet?

11. How have you planned to achieve the expected goals of the Circular Economy-Package?
Hur har ni planerat för att uppnå de förväntade mål som kommer med det Cirkulära 
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Ekonomi-Paketet? 

12. What do you think will be the biggest challenge regarding your waste management in the 
coming years?
Vad tror ni kommer att bli er största utmaning gällande er sophantering under de närmsta 
kommande åren?

13. Do you believe that something would need to change in and with the Circular Economy-
Package, like a change in goals, more new goals, or a change in the definitions of the goals? 
What are your opinions to the Circular Economy-Package? Have you tried to affect the 
Package?
Tycker ni att någonting behöver förändras i och med det Cirkulära Ekonomi-Paketet, som 
en förändring av mål, fler nya mål, eller en förändring av definitioner av målen? Vad är era
åsikter om det Cirkulära Ekonomi-Paketet? Har ni försökt påverka Paketet?
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