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Summary 
 
This report is part of the project REMOWE - Regional Mobilising of Sustainable Waste-to-
Energy Production and part of the project work to investigate the current status in the whole 
chain of waste- to-energy utilization in the project partner regions (Estonia, North Savo in 
Finland, western part of Lithuania, Lower Silesia in Poland and the County of Västmanland in 
Sweden. This report describes the current status of the waste-to-energy chain in the County of 
Västmanland in Sweden). We define the current status as the reported figures valid for the year 
2008. When figures for 2008 are not available the latest available figures are given and an 
estimation of the corresponding value for the year 2008 is done. The description of the current 
status not only consists of figures but also of descriptions of systems, technologies used, 
infrastructure, rules and regulations. 
 
The County of Västmanland has 251 542 inhabitants (3 % of the total population in Sweden) and 
a total area of 5 691 km2 (1.3% of the total area in Sweden) with 5 145 km2 of land, which means 
48 inhabitants per km2. The Regional Gross Domestic Product (RGDP) was 75348 MSEK in 
2008 which corresponds to 6764 MEUR (2.3 % of BNP for Sweden). Large parts of the land area 
are covered with forests (73%) and agriculture land (19%). The county is highly dependent on 
international economic activities due to several global enterprises among the companies. The 
number of employees is decreasing in industry while it in increasing in public sector, health, 
education, elderly care and services. 
 
Important policy instruments for the current and future development of the regional waste-to-
energy system in the County of Västmanland are the EU directives The Waste Framework 
Directive (2008/98/EC), The Directive on landfill of wastes (1999/31/EC), The new Renewable 
Energy Directive (2009/28/EC), The Directive on the incineration of Waste and The Directive 
on co-generation (2004/8/EC); and the Swedish laws and ordinances the Swedish 
Environmental Act (1998:808) chapter 15 and The Waste Ordinance (2001:1063). The main 
actors in the waste management field are households, the waste owners, producers, 
municipalities, the County Administrative Boards, the Swedish Environmental Protection 
Agency, the Environmental Courts, and the Environmental Court of Appeal. Generally, waste 
owners and product producers have a strong responsibility for the waste management. There 
are goals and strategies on both EU, national, regional and local level of importance for the 
waste-to-energy area. 
 
Waste statistics are hard to get for the regional level and the situation concerning the industrial 
waste is especially uncertain. The estimated total amount of treated waste in the County of 
Västmanland in 2008 is 778 203 tons, of which 90 729 tons are hazardous waste. This 
corresponds to 3 tons total waste/inhabitant and 115 tons/ RGDP (MEUR).  Recycling and 
landfill are the two most common treatments (about 35 % each). 20 % of the waste is treated by 
preparation and sorting and part of this waste can also be recycled or used as a fuel.  About 10 % 
of the total amount of waste is used for energy purposes or composting. According to the waste 
management company VafabMiljö AB, 172784 tons of municipal waste was generated in the 
County of Västmanland in 2008, also including wastes collected at recycling stations. This 
corresponds to 691 kg /inhabitant. About 25 oo0 tons of waste was generated in waste water 
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treatment plants. The amount of industrial waste is very uncertain but is estimated to be in the 
range of 500 000 tons, where about 65 % is construction wastes mainly consisting of soil and 
rock. This then corresponds to about 2 tons/inhabitant. The amount of agriculture waste is 
dependent on what source of data is used. The official statistics give a value of 44 630 tons (178 
kg/inhabitant) while another study also including internally used wastes estimates the amounts 
to be 269 600 tons dry matter, which then corresponds to 1.1 tons/inhabitant. The amount 
of wastes is estimated to grow by about 3 % per year until 2012. The total estimated waste-to-
energy potential is estimated to be about 950 to 2500 GWh corresponding to about 4 to 10 
MWh/inhabitant. Since the waste statistics is very uncertain and the differences in data from 
different sources are large the estimation of the waste-to-energy potential is very uncertain and 
probably a lower value would be expected. 
 
The total energy use in the County of Västmanland in 2008 was 8686 GWh, which corresponds 
to 35 MWh/inhabitant and 1.3 GWh/RGDP (MEUR). The sectors with the largest energy use in 
the County of Västmanland are households, industry and the transportation sector with 26 % 
each of the total energy use. The most used energy carrier is electricity with 37 % of the total 
energy used followed by fossil fuels with 34% of the energy used and district heating with 23%. A 
big share of the households energy use is district heating (52%). The share of renewable energy 
of the total used energy in the County of Västmanland is estimated to be about 45 %. In 2008 
1177 GWh of electricity was produced in the county of which 67% was produced in combined 
power and heat plants. 2391 GWh of district heating was produced of which 74 % was produced 
in combined power and heat plants. 
 
The organic fraction of the waste is sorted at the households and used for biogas production in a 
biogas plant that is also up-grading the biogas to vehicle fuel. Biogas is also produced at six 
wastewater treatment plants in the county and some of the produced gas is used for heating. The 
production of biogas corresponded to 21 GWh in 2008. Also landfill gas of about 20 GWh was 
produced in 2008. There is also a heating plant using waste both from households and industry 
as fuel producing 73 GWh heat per year. Several companies plan to build new plants for both 
biogas production (additional production of about 85 GWh/year) and waste combustion (with 
fuel input up to about 1400 GWh/year) in the county. The new biogas plants will use wastes 
from agriculture, households and industry in the county and the new combustion plant is 
planned to use solid recovered fuel from household and industry both from the county and from 
other places. 
 
There are several organizations and institutions with interest in the waste-to-energy sector. 
Swedish Waste Management and The Swedish Recycling Industries' Association are two trade 
associations within the waste management area, and Swedenergy and Swedish District Heating 
Association are two organisations within the energy area. Two competence centres of interest 
are Towards Sustainable Waste Management and Waste Refinery.  The Swedish Environmental 
Technology Council (Swentec), Swedish Energy Agency and The District Heating Board are also 
stakeholders in the waste-to-energy area.  
 
About 100 companies with possible interest in the waste-to-energy area have been identified in 
the County of Västmanland.  They can be divided into the 8 lines of businesses; food, hotel, 
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sport arena, wood/construction, garden, recycling, packing and others. 6 of the companies have 
been interviewed concerning their interest in the waste-to-energy area. The results of the 
interviews show that the companies handling of waste in-house is very time-consuming and 
expensive. The companies are looking for solutions to facilitate the sorting and decrease the cost 
of staff.  Improvement of the logistics of picking-up, i.e. organized pick-up trucks, is also seen as 
a possibility to lower the costs and decrease the emissions of carbon dioxide. Some of the 
companies also see a good possibility to convert waste into biogas. 
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1.  Introduction 
The aim of this report is to describe the current status of the waste-to-energy chain in the 
County of Västmanland in Sweden. The work presented is part of the project REMOWE - 
Regional Mobilising of Sustainable Waste-to-Energy Production, part-financed by the European 
Union (European Regional Development Fund) as one of the projects within the Baltic Sea 
Region Programme. 
 
The overall objective of the REMOWE project is, on regional level, to contribute to a decreased 
negative effect on the environment by reduction of carbon dioxide emissions by creating a 
balance between energy consumption and sustainable use of renewable energy sources. 
Reduction of carbon dioxide emissions and use of renewable energy sources are broad areas and 
this project will focus on energy resources from waste and actions to facilitate implementation 
of energy efficient technology in the Baltic Sea region within the waste-to-energy area. The focus 
is to utilize waste from cities, farming and industry for energy purposes in an efficient way. The 
problem addressed by the project concerns how to facilitate the implementation of sustainable 
systems for waste-to-energy in the Baltic Sea region and specifically, in a first step, in the project 
partner regions.  
 
The project partnership consists of Mälardalen University, with the School of Sustainable 
Development of Society and Technology coordinating the project, and The County 
Administrative Board of Västmanland in Sweden, Savonia University of Applied Sciences, 
Centre for Economic Development, Transport and the Environment for North Savo, and 
University of Eastern Finland in Finland, Marshal Office of Lower Silesia in Poland, Ostfalia 
University of Applied Sciences, Fachhochschule Braunschweig / Wolfenbüttel  in  Germany, 
Klaipeda University in Lithuania, and Estonian Regional and Local Development Agency 
(ERKAS) in Estonia. 
 
First, partner regions will in parallel investigate the current status, the bottle-necks and the 
needs for development and innovation. Partnering regions will then jointly study possible future 
status and paths to get there, taking into consideration the basis of each region. Here, tailored 
innovation processes will be organized in five project regions. These innovation processes will 
result in action plans for supporting SME:s as well as recommendations for improving 
regulations and strategies in the regions. Possibilities to build a regional model of the waste-to-
energy utilization will be piloted in the project, with North Savo in Finland as a target region. 
This model could be a decision-support system for policy-making and investments.  
 
The project activities are divided into 5 work packages. Work Package (WP) 1 concerns project 
management and WP 2 contains the project communication and information activities. In WP 3 
the current status of the partner regions is explored, in WP4 the possible future status is 
investigated and in Work Package 5 modelling of a sustainable regional waste-to-energy 
production will be studied. 
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The work presented in this report is part of the work in WP 3. The aim of this WP is to 
investigate the current status in the whole chain of waste- to-energy utilization in each partner 
region. The results from this work package are important background information for the 
activities in WP 4 and 5. The first step in development of action plans and strategies is to 
investigate the current conditions and systems from which the development has to start. By 
describing the current status in the different partner regions it will also be possible to learn from 
each other and find best practices that can be transferred to other regions. The aim is also to 
gather basic information needed for modelling of possible future systems and their 
environmental and human health impacts in WP 4 and 5. Data will be gathered concerning: 

• Waste generation in farming, cities and industry 
• Energy use and infrastructure 
• Organic wastes composition and properties  
• Biogas potential of different waste substrates 
• Existing systems and technology used for sorting, utilization and use of   residues for/in 

waste-to-energy systems including economic profitability and system performance 
• Relevant governing rules, legislation, regional interpretations and current development 

ideas 
• SME:s interests in the waste-to-energy area and current development ideas 
• Regional current situation in waste advisory services 

The current status in the different partner regions will then be compared and best practices that 
can be transferred to other regions will be identified. This will be done by a workshop with all 
partners. 
 
In this report the gathered data about the administrative structure and legislation, the waste 
management system including sources, amount and infrastructure of/for waste, the energy 
system including energy use, supply and infrastructure, and actors and stakeholders in the 
waste-to-energy area including interest and development ideas in one of the project partner 
regions, the County of Västmanland in Sweden, are presented.  
 
We define the current status as the reported figures valid for the year 2008. When figures for 
2008 are not available the latest available figures are given and an estimation of the 
corresponding value for the year 2008 is done. Also some figures for the years 2001 and 2007 
are given as a reference and to give an idea about the development and variations. The 
description of the current status not only consists of figures but also of descriptions of systems, 
technologies used, infrastructure, rules and regulations. The information for these descriptions 
is taken from both written sources published during recent years and from personal contacts 
with persons involved in the related activities. Information for description of the current 
interests and development ideas among actors and stakeholders is also gathered through 
inquiries and interviews. 
 
Besides the project partners Mälardalen University and the County Administrative Board of 
Västmanland, the Chamber of Commerce Mälardalen has participated in the work with this 
report. 
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Even though the aim of this report and the REMOWE project is to study possibilities for using 
waste for energy purposes it is important to point out that within EU waste prevention is the 
first priority in waste management (EU, 2008; EU, 2011a).  Guidelines on Waste Prevention 
Programmes are under preparation and national Waste Prevention Programmes should be 
developed. In Sweden there are among others debates on prevention of avoidable food waste in 
households and schools (Modin, 2011) and preventing waste by the use of recycling parks (Avfall 
Sverige, 2011). 
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2.  Characteristics of the County of Västmanland 
The County of Västmanland is a part of the Stockholm-Mälar region and is situated west of 
Stockholm (see Figure 2.1). 2. 9 million people live in this region, a third of the population in 
Sweden. The county has 251 542 inhabitants, 3 % of the total population in Sweden, and 
144 000 households.  The total area is 5 691 km2 (1. 3% of the total area in Sweden) with 5 145 
km2 of land, which means 48 inhabitants per km2. This is significantly higher than the average 
population density in Sweden of 21.9 inhabitants per km2.  According to the prognoses for 
population growth made by the Administrative County Board (Camergren, 2009) the population 
in 2030 will be between 257 000 and 283 000.  
 
There is 3 760 km2 of forest land and 1 002 km2 of agricultural land in the county. The main part 
of the agricultural land is situated in the southern part of the county, close to the lake Mälaren. 
The county consists of 10 municipalities; Arboga, Fagersta, Hallstahammar, Kungsör, Köping, 
Norberg, Sala, Skinnskatteberg, Surahammar and Västerås. About 50 % of the inhabitants live 
in the municipality of Västerås, which is the sixth largest municipality in Sweden, situated about 
100 km from Stockholm. The population in Västerås is steadily growing while the other parts of 
the county are more unchanged. Some data for the municipalities can be found in Table 2.1. 
 
The County of Västmanland is known for its varying and prolific nature and its interesting and 
well preserved industrial sites and castles. The county has always been open to the outside 
world. In the 15th and 16th centuries immigrants brought with them the knowledge of 
commerce, and international trade has been an important part of the county’s economy since 
the Middle Ages. 
 

              
Figure 2.1 The County of Västmanland. 
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Table 2.1 Some data for the municipalities in the County of Västmanland. Within brackets the share of the total 
amount or the average for Sweden is provided. (LST, 2011) 

 

2.1  Natural resources and agriculture  
The County of Västmanland has about 300 000 ha of productive forest land that is of great 
commercial value. About half of the forest land is owned by companies and the other half by 
private owners. Saw timber, pulp wood and wood used as an energy resource are the three main 
economic sources from the forest. 
 
 In the County of Västmanland there are 1771 farmers cultivating 103 149 ha of land, 58.3 ha in 
average per farm, which is a high number compared to the average in Sweden that is 37.1 ha per 
farm. Almost half of the farms (49 %) in the county have no animal production but only crop 
production. In Sweden the corresponding figure is 27 %. 
 
Due to less grazing animals on the farms there is a change from pasture land and deciduous 
forests to more coniferous forests with less richness of species.  

2.2  Nature protection  
Nature conservation in Sweden is maintained by the use of numerous instruments, particularly 
those provided by the Environmental Code. Statutory protection is supplemented with voluntary 
commitments made by the forestry industry. Economic support given to farmers managing 
valuable parts of the rural heritage such as hay meadows and wooded pastures is also an 
important  instrument. In the County of Västmanland 7 960 ha of pasture land receive 
subsidies.  Sweden has 29 national parks, some 3 200 nature reserves and has listed some 4100 
Natura 2000 sites. Sweden was the first country to institute national parks in Europe. The 
purpose of a national park is ”to preserve a large contiguous area of a certain landscape type in 
its natural state or essentially unchanged” (Environmental Code). All national park land are own 
by the Swedish state. (Swedish EPA, 2011) 

 Area [km2] 
(Dec 2009) 

Population  Population 
Density 
[inhabitants 
/km2] 

Admini- 
strative 
 center 2001 2007 March 2010 2030  

County  5 145  
[1. 2%] 
 

244 218 249 183 251 542    
[ 3% ]  

264 000  48 
 [21.9] 

Västerås 
 

Arboga 421 13 616 13 369 13 274   31.5  
Fagersta 312  12 270  12 183 12 265  39.3  
Hallstahammar 182  15 052 15 040 15 126  83.1  
Kungsör 227 8 185 8 219 8 083  35.6  
Köping 649  24 750 24 646 24 885  38.3  
Norberg 450 5 928 5 788 5 726  12.7  

Sala 1 211  21 535 21 412 21 506  17.8  

Skinnskatteberg 721  4 837 4 686 4 524  6.3  
Surahammar 371  10 246 10 122 9 994  26.9  
Västerås 1143 127 799 133728 136 160  119.1  
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The total area of nature reserves is almost six times greater than that covered by national 
parks (four million ha as compared to 0.7 million ha). They are established on the initiative of 
the County Administrative Boards, although municipalities can also designate areas as nature 
reserves. Nature reserves can be established on land owned by the state, municipalities or 
private interests.  The total area of Nature 2000 sites in Sweden is six million ha, or around 
15 % of the country´s area. Approximately 60 % of the sites are national parks or nature 
reserves.  In the County of Västmanland there are currently 91 nature reserves, a national 
park and 81 Nature 2000 sites in Nature 2000. The Nature 2000 sites cover an area of 
25 000 ha, of which 11 000 ha is water. (LST, 2011b)   
 
Other forms of nature protection are biotope protection, wildlife sanctuaries and nature 
conservation agreements. Biotope protection is designed to preserve small areas for nationally 
endangered species in forested or agricultural areas. The state forest management organization 
decides on biotope protection in forests and pays compensation to the landowner for forfeiture 
of the right to fell trees. The County Administrative Boards decide on biotope protection in other 
areas. Through Wildlife sanctuaries it t is possible to protect animals, as for example nesting 
birds, by prohibiting access to an area during certain periods of the year. A nature conservation 
agreement is a contract between the state forest management organization and the landowner 
for conservation and development of natural assets, mainly in forested areas. The land involved 
often needs to be specially managed for nature conservation purposes. The agreements normally 
run for 50 years and provide financial compensation for the measures, although they seldom 
cover the full loss of income incurred. (Swedish EPA, 2011) 

There is also voluntary designation and different support for traditional rural land use. For 
example, the forestry industry has decided to exclude 500 000 ha of forest land from production 
without receiving financial compensation from the state or municipality. Wooded pastures and 
natural meadows have almost disappeared with the common use of modern farming methods.  
As wooded pastures and natural meadows used for hay-making are among the Swedish 
landscape types with the greatest biodiversity compensation under the EU agricultural 
programme is paid to farmers who make a contractual commitment to manage the land by 
grazing or hay-making in the interests of nature conservation. (Swedish EPA, 2011)  

2.3  Climate  
In spite of its northern position, Sweden has a relatively mild climate which varies greatly within 
the country, owing to its length. Most of Sweden has a temperate climate, with four distinct 
seasons and mild temperatures throughout the year. The country can be divided into three types 
of climate; an oceanic climate in the southernmost part , a humid continental climate in the 
central part and a subarctic climate in  the northernmost part has.  However, Sweden is much 
warmer and drier than other places at a similar latitude mainly because of the Gulf Stream. For 
example, central and southern Sweden has much warmer winters than many parts of Russia, 
Canada, and the northern United States. Because of its high latitude, the length of daylight 
varies greatly. North of the Arctic Circle, the sun never sets for part of each summer, and it never 
rises for part of each winter. In the capital, Stockholm, daylight lasts for more than 18 hours in 
late June but only around 6 hours in late December.  Temperatures vary greatly from north to 
south. Southern and central parts of the country have warm summers and cold winters, with 
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average high temperatures of 20 to 25°C and lows of 12 to 15°C in the summer, and average 
temperatures of -4 to 2°C in the winter.  On average, most of Sweden receives between 500 and 
800 mm of precipitation each year. Despite northerly locations, southern and central Sweden 
tends to be virtually free of snow in some winters.  (RTS, 2011)  

2.4  Present status and future development of economy (industry, 
agriculture, services). 

There is a long tradition among companies in the County of Västmanland with international 
trade and the economic activities in the county are dominated by a number of global enterprises 
like ABB, Bombardier, Seco Tools, Atlas Copco, Alstom, Westinghouse, Systemair and others. 
This means that the county is highly dependent on international economic activities. 
 
The number of active companies in the County of Västmanland is around 10 000. About two-
thirds of those are in the trade and service sector and are fairly small. Half of the company 
owners in the county are 50 years of age or older. The rate of employment has been quite steady 
during the beginning of the 2100 century. Industry is decreasing while public sector, health, 
education, elderly care and services are increasing. The county's economic growth as measured 
by RGDP (Regional Gross Domestic Product) per employed, for the period 2000-2006 was 
lower than the national average. In Table 2.4.1 the RGDP for the years 2001, 2007 and 2008 is 
given. (LST, 2008) 
  
The County of Västmanland has a joint Regional Development Programme, RUP, for the years 
2007-2020. It acts as an umbrella for other development works (RUP, 2007).  The program 
shows the efforts to focus on to strengthen the county’s growth and create conditions for 
sustainable development. Priority areas for actions are the following: daily life improvement, 
lifelong learning, business and labour, energy for the future, an efficient transport system and 
regional identity. The program has been developed in broad cooperation with the county’s 
municipalities, county councils and other agencies and organizations. The County 
Administration Board is responsible for coordinating the activities of the program. 
 
Table 2.4.1.Regional Gross Domestic Product for the County of Västmanland is given in the table. The values in EURO 
have been calculated with the corresponding currency rate at the 31 of December for the years 2007 and 2008(9.66 
and 11.14, respectively). For 2001 the first currency rate found (for the 14th of January 2002, 9.33) has been used 
(Statistics Sweden, 2011; Forex, 2011) Within brackets the share of the BNP of Sweden is provided. 

 
 
 
 

Year 2001 2007 2008 

RGDP (MSEK) 57 430 [2, 3 %] 75 125 [2,4%]  75 348 [2, 3%] 
RGDP (MEUR) 2940 7777 6764 
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3.  Administrative structure, regulation and strategies 

3.1  Administrative structure and legislation 
As shown in Figure 3.1.1 the Swedish public sector has three levels of government: national, 
regional and local. At the local level, the entire territory of Sweden is divided into 290 
municipalities, each with an elected assembly or council. The municipalities are organized in 21 
counties. In a county there is the County Administration Board and the County Council which 
have different responsibilities. In addition, there is the European level which has acquired 
increasing importance following Sweden’s entry into Europe.  
 

The Swedish Constitution contains provisions defining the relationship between decision-
making and executive power. The 1992 Swedish Local Government Act regulates the division 
into municipalities and the organisation and powers of the municipalities and county councils. 
It also contains rules for elected representatives, municipal councils, executive boards and 
committees. 

3.1.1  EU level  

On entering the EU in 1995, Sweden acquired a further level of government: the European level. 
As a member of the Union, Sweden is subject to the EU acquis communautaire and takes part in 
the decision making process when new common rules are drafted and approved. Sweden is 
represented by the Government in the European Council of Ministers which is the EU's 
principal decision making body. 
 
 
 

 
Figure 3.1.1 Three levels of government in Sweden   (SKL, 2010) 
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3.1.2  National level  

At the national level, the Swedish people are represented by the Swedish parliament (Riksdag) 
which has legislative powers. Proposals for new laws are presented by the Government which 
also implements decisions taken by the Riksdag. The Government is assisted in its work by the 
Government Offices, comprising a number of ministries, and some 300 central government 
agencies and public administrations. 

3.1.3  Regional level  

Sweden is divided into 21 counties. Political tasks at this level are undertaken on the one hand 
by the county councils, whose decision makers are directly elected by the people of the county 
and, on the other hand, by the county administrative boards which are government bodies in the 
counties. Some public authorities also operate at regional and local levels, for example through 
county boards. 

The County Councils 

The county council is an elected assembly of a county in Sweden. The county council is a 
political entity, elected by the county electorate and its main responsibilities lie within the public 
health care system, public transport, regional development and cultural matters. 
Constitutionally the county councils exercise a degree of municipal self-government provided 
for in the Constitution of Sweden. This does not constitute any degree of federalism, which is 
consistent with Sweden's status as a unitary state. In Swedish terminology the County Council is 
considered to be a Provincial Municipality. 

The County Administrative Boards 

The County Administrative Board is a government authority that exists in close proximity to the 
people in the county. The County Administrative Board has a unique position in the Swedish 
democratic system.  
 
The County Administrative Board is an important link between the people and the municipal 
authorities on the one hand and the government, parliament and central authorities on the 
other hand. The work of the County Administrative Board is led by the County Governor.  
The County Administrative Board is a multifaceted authority and works with issues that extend 
across the whole of society and therefore has a wide variety of specialists at its disposal, such as 
lawyers, biologists, architects, agronomists, foresters, engineers, public relations officers, 
archaeologists, social workers, veterinarians, social scientists and economists. The County 
Administrative Board is charged with a range of tasks, including: implementing national 
objectives, co-coordinating the different interests of the county, promoting the development of 
the county, establishing regional objectives, safeguarding the rule of law in every instance, 
issuing and supervising authority on environmental matters. The tasks for the County 
Administration Board are stated in the Appropriations Directive from the national government 
every year. 

3.1.4  Local level - Municipalities 

Sweden has 290 municipalities, which are the local government entities of Sweden.  Each 
municipality has an elected assembly, the municipal council, which takes decisions on municipal 
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matters. The municipal council appoints the municipal executive board, which leads and 
coordinates municipality work. 
 
The municipal governments are, according to law, responsible for a large portion of local 
services like: child care and preschools, primary and secondary schools, social service, geriatric 
care, support to people with disabilities, health and environmental issues, emergency services 
(not policing, which is the responsibility of the central government), urban planning, and  
sanitation (waste, sewage). 

3.1.5  Spatial planning 

According to Swedish law, Plan and Building Act (1987), the municipalities have the right and 
full responsibility for land-use planning. A municipal planning monopoly exists and no change 
of the use of land can take place unless it is based on a municipal plan. Individual land owners 
cannot build on their land if the construction is not in agreement with the municipal plan. The 
state can not, with only few exceptions, decide on the change of use of land if the decision would 
go against municipal plans. All municipalities must have a current Comprehensive Plan which  
is not legally binding but is meant to form the basis of decisions on the use of land and water 
areas. The comprehensive plan must be considered by the municipal council at least once during 
each term of office (4 years).  The most important instrument for implementing the intentions of 
the comprehensive plan is the Detailed Development Plan, which  is the legally binding 
instrument and which divides obligations and rights between the municipality and the land 
owners. Special Area Regulations,   also binding,  are primarily used outside built-up areas to 
ensure agreement with the comprehensive plan in certain respects. (Commin,  2010)  
 
The comprehensive and detailed plans have to be adopted by the elected assembly of the 
municipality. During the process the plans are open to public to give citizens possibilities to give 
their opinion of the plan. Once the detailed plans have been adopted they are legally binding. 
The County Administrative Board has a supervising role and has to safeguard that the plan does 
not violate national interests or is in conflict with other laws. A citizen in a municipality can 
appeal to the County Administration Board if they are not satisfied with the plan and consider 
that their opinion has not been taken into account during the planning process. The County 
Administrative Board can take measures against the municipal decision to adopt the plan if: the 
rights of the individuals are unreasonably harmed, national interests are being threatened and 
this is in conflict with the comprehensive plan, the interests of the neighbouring municipalities 
are being unsuitably affected, health and security are under threat, or the planning process has 
not followed the demands of the law. (Commin,  2010) 

3.2  Governing rules and legislation of importance for the waste-to-
energy area  

This chapter presents a summary of some important policy instruments for the current and 
future development of the regional waste-to-energy area in the County of Västmanland. The 
documents described in this chapter are only a selection of a number of documents in the area 
within the scope of the REMOWE project. 
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3.2.1  EU Directives 

The Waste Framework Directive (2008/98/EC) 

The Waste Framework Directive (WFD) was revised and a new WFD was introduced in 
November 2008. The EU Member States are expected to create the laws, regulations and 
administrative provisions by December 2010.  The Swedish Ministry of Environment has 
developed a proposal for amendments to Chapter 15 of the Environment Code and changes in 
the Waste Ordinance as a part of the current WFD implementation (Ministry of the 
Environment , 2009).  
 
The Waste Framework Directive aims to improve waste prevention by introducing waste 
prevention programmes as a policy instrument for the Members States. Recycling and recovery 
of waste are being promoted by targets, separate collection and energy efficiency criteria. The 
producer responsibility principle has been extended and Member States will have to find ways to 
transpose this principle, taking into account their national administrative structures and the 
role played by municipalities. Simplified, the WFD includes the following parts: definitions and 
scope of the directive,  waste hierarchy, waste management, planning of waste management 
 And administrative requirements on reporting and inspections. 
 
According to the WFD the waste hierarchy of priorities for legislation, policies and waste 
management is as following: 

1. Prevention of waste production; 
2. Reuse of products; 
3. Material recycling; 
4. Energy recovery; 
5. Landfilling. 

The order of priority means that it is preferred to prevent waste, in the alternative re-use it, in 
the alternative recycle it, and so on. 
 
The WFD provides also new definitions of by-products, end-of-waste, recycling and recovery.  A 
separate question is whether a residue should be considered as waste or by-product. Waste-to-
energy incineration is re-classified in the WFD as a recovery operation provided that waste-to-
energy plants meet certain efficiency standards. The new framework is the explicit requirement 
for Member States to promote reuse and recycling. There is also a target for a total of at least 
50% recycling of paper, metal, plastic and glass. The WFD also includes an article on when 
waste ceases to be waste (end-of-waste). (EU, 201oa) 

Directive on landfill of wastes (1999/31/EC) 

According to the Landfill Directive, Member States must reduce the amount of biodegradable 
municipal wastes (BMW) going to landfill: by 2006 to 75% of the total amount of BMW 
generated in 1995, by 2009 to 50% and by 2016 to 35% of the mount of 1995 . Before the 16th of 
July 2009 the Member States were obligated to make all their landfills according to the common 
standard. When the Landfill Directive was introduced to Swedish legislation, (Ordinance 
(2001:512)) this date was by the end of December 2008. This resulted in that a lot of landfills, 
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especially smaller ones, were closed. This was the case also for the County of Västmanland. (EU, 
2010b) 

The new Renewable Energy Directive (2009/28/EC) 

According to the new RES Directive such energy sources as wastes, residues, and cellulose from 
other production than food production and such materials that contain cellulose and lignin are 
counted twice for quota fulfillment within the transportation sector compared to other biofuels 
for transportation. (EU, 2010c)  

The Renewable Energy Directive (2001/77/EC) 

According to the Renewable Energy Directive, Member States are obligated to set out national 
targets for the share of gross electricity consumption to be supplied from renewable sources by 
2010. (EU, 2010 d)  

Directive on the Incineration of Waste (2000/76/EC ) 

This Directive aims at harmonizing standards for waste treatment methods in the EU. (EU, 2010 
e)  

Directive on co-generation (2004/8/EC)  

This Directive aims at promoting the use of co-generation. (EU, 2010f) 

3.2.2  Swedish laws and ordinances 

Different laws very strictly regulate waste management in Sweden. The Swedish environmental 
legislation is gathered in the Environmental Code (Miljöbalken).Waste management is above all 
controlled by the law of waste management, laws regulating landfill, producer responsibility, 
waste transport and the law of environmentally hazardous activities. Swedish legislation on 
waste management has to agree with European legislation on waste management. Chapter 15 of 
the Environmental Code (1998:808) and the Waste Ordinance (2001:1063) (Avfallsförordning) 
contain the general waste legislation. Both are to be changed with respect to introduction of the 
new Waste Framework Directive (2008/98/EC). For specific waste streams and waste treatment 
methods specific ordinances are issued or complementing regulations are issued by the Swedish 
EPA.  Selected other national legislations in the field of waste-to-energy are the Law on energy 
tax (1994:1776) – incineration tax, the Law on waste tax (1999:673) – landfill tax, the Ordinance 
(2001:512) on Landfilling – landfill, and the Ordinance on incineration of wastes (2002: 1060) 
– incineration. 

Swedish Environmental Code (1998:808) Chapter 15 

The Swedish Environmental Code was adopted in 1998 and entered into force the 1st of January 
1999. The rules, contained within 15 acts, have been put together in the Code. As many similar 
rules in the previous statutes have been replaced with common rules, the number of provisions 
has been reduced. The Environmental Code is nonetheless a major piece of legislation. The Code 
contains 33 chapters comprising almost 500 sections. It is only the fundamental environmental 
rules that are included in the Environmental Code. More detailed provisions are laid down in 
ordinances established by the Government. Chapter 15 of the Swedish Environmental Code is 
the main regulation of waste management in Sweden. It provides rules concerning producers’ 



 
 
 

20 
  

responsibility; general obligations for the waste holder and the local municipalities for the 
collection, handling and treatment of household wastes; municipal waste management 
regulations; and concerning dumping. (Ministry of the Environment, 2000) 

The Waste Ordinance (2001:1063)  

The Waste Ordinance provides complementary rules regarding the municipal waste 
management regulation, general provisions for waste management and dumping. Some other 
rules on certain kinds of wastes, permit requirements, transport of waste and other regulations 
are also described in the document. The wastes are divided into different categories (Annex 1 to 
the Waste Ordinance), which thus provides an example of what is considered as waste. The 
Waste Ordinance imposes physical, economical and legal responsibilities for various kinds of 
waste on waste owners, municipalities and producers. Various agencies also play a key role in 
ensuring that waste management is environmentally acceptable and becomes more sustainable. 
(Notisum, 2010) 

3.2.3  Division of responsibilities within waste management  

Table 3.2.1 gives an overview of main actors and their responsibilities in the field of waste 
management. 
 
Households 
Households, as municipality members, have to separate their waste and to follow the 
regulations for waste management within their municipality. 

Waste owners 

Anyone producing waste is responsible for ensuring that it is handled in accordance with 
current regulations. This applies both to private individuals and to commercial operators. 
Hence, individuals must sort their waste and take it to the right collecting points. The waste 
owner also decides who will be given the task of disposing the waste. Exceptions are household 
waste, for which municipalities always are responsible, and also in some municipalities the 
hazardous waste, and waste covered by the producer responsibility. Chapter 2 of the 
 
Table3.2.1. Responsibilities for different actors within waste management (Avfall Sverige, 2009) 
Households  The waste 

owners 
Producers Municipa-

lities 
County 
Adminis-
trative Boards 
 

Swedish  
EPA 
 

The environ-
mental courts  
and the 
Environmental 
Court of Appeal 

Waste separation 
in different 
fractions such as 
paper, packaging, 
batteries, 
electrical 
equipment, etc. 

To follow the 
regulations for 
waste 
management 
within their 
municipality. 

The ”rules of 
considera-
tion” in the 
Environ-
mental Code 
apply to 
everyone.  
 

Producers of 
certain goods  
are 
responsible  
for them when 
they become 
waste.  
Producers 
establish joint 
ventures. 
 

Household 
wastes 
collection and 
transportation
, waste 
planning. 

Act as 
regulators and 
issue permits. 

Takes the 
initiative 
and 
implements 
waste policy. 
 
Monitors 
progress to 
ensure that 
waste mana- 
gement is 
socioeco-
nomically 
efficient. 

Environmental 
courts issue 
permits for large 
facilities.  
 
The 
Environmental 
Court of Appeal 
decides on 
appeals. 
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Environmental Code contains “rules of consideration” to be observed by anyone running an 
operation or performing an activity. These rules require waste owners to possess sufficient 
competence and use the potential for recycling and reuse of the waste. 

Producers 

In Sweden, there is a producer responsibility for end-of-life packaging, cars, tyres, recycled 
paper and electrical and electronic products. Voluntary commitments have also been made by 
the sectors for office paper, construction waste and agricultural plastics. This responsibility 
imposes on anyone manufacturing or importing a product a duty to ensure that it is collected, 
processed and recycled. The aim is to persuade producers to reduce waste quantities and ensure 
that waste is less hazardous and easier to recycle. Producers have established ”material 
companies”, which contract service providers to arrange the actual waste management and 
ensure that targets are met. Collection and recycling are financed by the charge allocated by 
each material company to the products covered by the producer responsibility. 
 
Selected legislations (ordinances) on producer responsibility are presented below. The years 
within brackets are the year when the document was issued and the year of the last revision of 
the document (Nilsson and Sundberg, 2009):  

• Packaging (1993, 2006) 
• Waste paper (1994, 2004) 
• Tyres (1994, 2007) 
• Cars (1997, 2008) 
• Lamps and some lightning devices (2000, 2008) 
• Electrical and electronically products (2005, 2008) 
• Batteries (2008, 2009) 
• Medicines (2009). 

Municipalities 

Sweden’s 290 municipalities are responsible for collecting and disposing of household waste, 
except for the product categories covered by the producer responsibility. Municipalities are also 
responsible for collecting dry-cell batteries. Some municipalities have also exercised their right 
to assume responsibility for collecting all hazardous waste. This occurs in just over 100 of the 
290 municipalities (Avfall Sverige, 2009). Swedish municipalities have an additional 
responsibility to draw up municipal public cleansing procedures and a waste plan. Municipal 
waste management is financed by charges paid by individual property owners, not via municipal 
tax (see Table  3.2.2) . As public authorities, municipalities also consider the permissibility of 
small-scale activities. They also exercise regulatory control in most cases, except for certain 
large-scale facilities, which are regulated by the County Administrative Boards. Regulatory 
authorities intervene in the event of non-compliance with the provisions of the Environmental 
Code. The authorities must make a report to the police or prosecutor and/or impose a fine if an 
operator breaches environmental regulations. 

County Administrative Boards 

The 21 County Administrative Boards are the permit-issuing authorities for the majority of 
operations, a limited number of major facilities being granted permits by the environmental 
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courts. Alongside a certain amount of regulatory activities, the boards also guide municipalities 
on regulatory issues. Moreover, the County Administrative Boards are responsible for regional 
waste planning, which includes monitoring available capacity and submitting compilation to the 
Swedish Environmental Protection Agency (EPA).  
 
The Swedish Environmental Protection Agency 
The Swedish EPA is the central environmental authority, acting as a driving force and 
coordinator in environmental policy and protection. The agency produces regulations, general 
guidelines and other guidance, including regulatory guidance. It is also a stakeholder with an 
environmental agenda in conjunction with permit applications under the Environmental Code. 
Additionally, the agency supports the Government in EU environmental policy and protection. 
The EPA’s responsibility in the waste sector has been extended to include ensuring that waste 
management is environmentally acceptable, socio-economically efficient and simple for 
consumers. A national Waste Council was therefore set up at the agency in 2004 to provide 
support and consultation in the implementation of waste policy. The EPA also monitors 
achievement of various environmental objectives and coordinates the overall strategy governing 
the objective: ”non-toxic and resource-efficient natural cycles”. (Swedish EPA, 2005) 

The Environmental Courts and the Environmental Court of Appeal 

The environmental courts issue permits for a number of major industrial facilities and hear 
appeals of decisions made by other authorities. Examples include permits for hazardous 
operations and other environmental protection issues concerning public cleansing, hazardous 
waste, damages and compensation matters having an environmental dimension. There are five 
environmental courts at various locations in Sweden. Their judgments can be appealed to the 
Environmental Court of Appeal at Svea Court of Appeal and thence to the Supreme Court. 
Judgments of the Court of Appeal and Supreme Court constitute legal precedents. (Swedish 
EPA, 2005) 

Municipal waste planning 

Since 1991 all Swedish municipalities are obligated to have a waste plan covering all types of 
waste, specifying the measures needed to deal with it in a sustainable, resource-efficient way.  
Waste plans often include targets and strategies for various waste flows, although they usually 
focus on household waste. (Environmental Code (1998:808)) 

 Waste planning means that municipalities have assumed wide-ranging responsibility for 
improving management of household and hazardous waste. For example, many municipalities 
have developed comprehensive systems for sorting at source and recycling various types of 
waste. Continued municipal waste planning is important to support efforts to achieve the 
national environmental objectives and to complement national and regional waste planning. 
(Swedish EPA, 2005) 

3.2.4  Waste Economics 

Municipalities and producers handle the management of households waste. The municipal costs 
are charged as a separate waste collection fee, and the producers’ costs as a fee included in the 
price of the product. To attain a higher recycling rate, some municipalities have introduced a fee 
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based on weight, which means households pay per kg of waste collected (29 municipalities in 
2009) and the waste fee in 2009 was on average 174 EUR per year in these municipalities; while 
the average waste fee for all Swedish house owners was 187 EUR. No municipality in the County 
of Västmanland has a weight based fee system. A treatment fee or reception fee is the part of the 
waste management costs concerning transportation of waste to the treatment facility. Table 
3.2.2 presents the variety of examples of fees and taxes for municipalities in the County of 
Västmanland. 

3.1  Goals and strategies of importance for the waste-to-energy area 

3.1.1  EU  

Energy Policy  
The EU intends to lead a new industrial revolution and create a high efficiency energy economy 
with low CO2 emissions. To do so, several important energy objectives have been set up, among 
others on energy efficiency, renewable energy and reducing greenhouse gas emissions. (EU, 
2011b) 
 
In the Action Plan for Energy Efficiency (2007-12) there are two binding targets for 2020: 

• 20% renewable energy sources (RES) share in gross final energy use  
• 20% greenhouse gas (GHG) emission reduction  

 
Table 3.2.2 Examples of fees1, costs, taxes and treatment fees within waste management are shown including both the 
average in Sweden and figures for the municipalities in the County of Västmanland. (Avfall Sverige 2009a; 2010a)  
 Fee  

 EUR/year 
 
2009 

Cost for waste 
management 
EUR/year 
2008 

Tax    
EUR/ton 
 
 

Treatment fee   
EUR/ tons 
 
 

Single family house  
Arboga  
Fagersta 
Hallstahammar 
Kungsör 
Köping 
Norberg 
Sala 
Skinnskatteberg 
Surahammar 
Västerås 

187  
268 
254 
213 
268 
268 
241 
261 
195 
261 
267 

 
 

  

An apartment of 70m2  123   
 

  

Per person (including VAT)  64    
The municipal cost for 
collection per person 

 18   

Tax on landfilled waste    2000 : 24 
2006 : 41  

 

Tax on household waste going  
to waste-to-energy 
incineration  (based on a 
model for the waste’s content 
of fossil material) 

    

Landfill    2004: 66-114 
2008: 66-114 

Waste-to-energy    2004: 28-  57 
2008: 52-104 

Biological treatment     2004: 38-104 
2008: 38-  76 

                                                        
1 1SEK=o,095EUR 



 
 
 

24 
  

In 2008 the European commission also suggested a mandatory minimum target of 10 % 
renewable fuels in transportation the year 2020 for all member states. (EU, 2011a)  

EU’s waste hierarchy 

Waste management strategies must aim primarily to prevent the generation of waste and to 
reduce its harmfulness. Where this is not possible, waste materials should be reused, recycled or 
recovered, or used as a source of energy. As a final resort, waste should be disposed of safely 
(e.g. by incineration or in landfill sites). 

3.1.2  National level   

Energy Policy 

The Swedish energy policy is based on the cooperation within EU for the energy sector, namely 
ecological sustainability, competitiveness and security of supply. The Swedish parliament has 
decided on the target of at least 50 % renewable energy sources of the energy use in 2020, and 
that at least 10 % of the energy use in transportation comes from renewable sources. Besides this 
the ambition of the Government is that the Swedish fleet of vehicles should be fossil fuel free 
until 2030. In 2008, 44 % of the used energy was from renewable energy sources but only 5 % of 
the energy used for transportation was biofuels. The parliament has also decided on the target of 
20 % decreased energy intensity for the energy sector between 2008 and 2020. Among the 
support activities to reach the targets an investment support for biogas production from manure 
of totally 200 million Swedish crowns to be paid during the period 2007 to 2013 can be found. 
(Energimyndigheten, 2009) 

Biofuels strategy  

A new national strategy for the production, distribution and use of biogas was proposed in 2010. 
According to this strategy Sweden will double its production of biogas. This will be done in the 
form of aid and investment in the production of biogas from waste and manure.  The strategy 
also notes that the benefits of biogas depends more on how it is produced than how it is used. 
Furthermore, according to the strategy, the cost of biogas varies depending on the materials 
used as feedstock. The cheapest and best alternative is if anaerobic digestion is a part to close 
the nutrients cycle.  (Energimyndigheten, 2010a) 

Waste Policy  

Swedish waste policy is based upon EU’s waste hierarchy. The current national waste plan was 
published 2005 by the EPA.  Several prioritized areas for the future development of Swedish 
waste management are identified (Swedish EPA, 2005b). 

Environmental quality objectives 

The aims of Swedish waste management are formulated in the 16 national environmental 
objectives, decided by the Swedish Parliament the first time in 1999 and then revised every 
fourth year.  The 15th Swedish environmental objective, a good built environment, calls for waste 
prevention, high recovery of resources in waste, while minimizing impacts on health and the 
environment (EPA, 2005). Decoupling of waste quantities and economy is a target not only for 
the national policy but also in EU (EC 2005a, EC2005b). 
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3.1.3  Regional and local level 

An overview of local and regional waste management policies and plans, energy policies and 
strategies and environment protection programs is presented in Table 3.3.1.  As some of the 
municipalities in Sweden have energy plans in their comprehensive plans these has also been 
included in the overview.  
 
In addition the results of Climate Index 2010 for the County of Västmanland are presented in 
Table 3.3.2  (Naturskyddsföreningen, 2010). EPA views the municipalities as crucial actors in 
climate policy because of their responsibility for creating good living conditions, ecologically as 
well as socially and economically (NVV, 2003a; 2003b.) The climate work in the Swedish 
municipalities is reviewed by the Swedish Society for Nature Conservation.  A questionnaire is 
sent to all municipalities in Sweden, where the local climate are explored and evaluated against, 
primarily, three main areas: historical climate and emission changes; smart transportation, 
communication and community energy conversion and municipal buildings. 

Waste management  

Since 1991 all municipalities have had to have a waste plan covering all types of waste, specifying 
the measures needed to deal with it in a sustainable, resource-efficient way. The county 
administrative boards are responsible for regional waste planning, which includes monitoring 
available capacity and submitting compilations to the EPA.  However, there is no pressure on 
municipalities, or on the county administrative boards from national level, and the compliance 
with the legislation varies and is deficient.  As shown in Table 3.3.1 the adaptation date of waste 
plans in the county spans from 1993 (Surahammar) to 2010 (Arboga, Kungsör and Köping). In 
three municipalities (Surahammar, Hallstahammar, Västerås) the work with new versions of the 
waste plan is in progress during 2011.The vast majority of municipalities has the second version 
of the waste plan since 1991. Two communities are working on their third generation of waste 
plan (Hallstahammar and Västerås).  The EU waste hierarchy is often mentioned in the waste 
plans (for example waste plan of KAK (2010) and of Sala (2004)). 
 
Furthermore there is no regional waste plan developed by the County Administration Board for 
the County of Västmanland.  There is a regional waste plan developed by VafabMiljö AB.   As 
mentioned earlier, VafabMiljö AB is owned by the municipalities in Västmanland County 
together with the municipalities Heby and Enköping and this regional waste plan, developed on 
behalf of the municipalities, covers all 12 communities. The main points of this plan are: 

• The total quantity of waste and the hazard it poses should decrease.  
• The resources contained in the waste will be utilized 

not more than 4% of households waste is landfilled 
the degree of wrong separation  of collected biowaste is not more  than 0.8% 
the degree of wrong separation in the compostable fraction  is lower  than 10 % 

• Waste should be handled in a safe manner with respect to health and environment. 
•  Waste management should respond to society's and customers' requirements for 

economy, service and quality. (VafabMiljö AB, 2009b) 
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Table 3.3. 1 The table gives an overview of local and regional waste management policies and plans, energy policies 
and strategies, environmental protection programs, and comprehensive plans.  
 Waste  

manage- 
ment  

Energy policy Environmental 
protection program  
(environmental 
goals) 

Comprehensive plan  

County  VafabMiljö
AB Waste 
plan 2009-
2012 
 

Climate and energy strategy, 2008  
(2020) 

Environmental goals, 2004 
Are we getting there?, 2009 
 Environmental 
Management System 
 

Not relevant 

Arboga  Waste Plan 
KAK2010 
KAK 2010 - 
2015, 2010 
 

Energy and  climate advice 
Energy and climate strategy ,2009 
 (also as the  municipality's energy plan) 
Work on program with goals 2014 and 
 2020 during 2010 

Agenda 21 programme 
2000,2003 (environmental, 
health and democratic) 

CP, 2009 

Köping  Waste Plan 
 KAK 2010 - 
2015, 2010 
 

Energy and climate advice  
Energy  plan, 2003 
 

Environmental policy 2002 
Environmental Management 
System  

CP, 1990 
New during work 

Kungsör  Waste Plan  
KAK 2010 - 
2015, 2010 

Energy and climate advice  
Energy  and climate strategy, 2009 
(also as the  municipality's energy plan) 

Environmental policy 2008 
Environmental goals 2008- 
2010 
 Eco municipality  since 
1990 

CP, 1999 

Fagersta  Waste Plan 
2008-2017, 
2007 

Energy and climate advice 
Energy and climate  strategy 2008-2015,  
2008 

Environmental policy as a  
part of CP, 2007 
environmental goals as a 
part of CP,2007 

CP, 2007 

Hallsta-
hammar  

Waste Plan 
2005 
under work  
2011 

Energy and climate advice 
Energy plan, 1992  
Energy and climate strategy under work 
 2010-2011 
 

Environmental goals as a 
part of  CP,2011 

CP, 2011; exhibition  
4 April-6 June 2011 

Norberg  Waste Plan 
2008-2017; 
2007 

Energy and climate advice 
Energy plan , 2007 
Energy and Climate Strategy 
 2011 – 2020, 2011 
 
 

  

Sala  Waste Plan  
1993 (new  
waiting for  
adoptation  
during 2011) 
 

Energy and climate advice  
Climate strategy 2006;  
under work 2010 
 

Eco municipality since 1991 2002 CP including Agenda 21; 
up- to-date check 
2003 Sala mining 
Sala city – under work 

Skinn-
skatteberg  

As a part of  
CP 2006 

Energy and climate advice  
Energy plan as a part of  CP, 2006 
 

No CP, 2006 
Upcoming Comprehensive 
Plan 
2011 
 

Sura 
hammar 

Waste plan  
1993, under 
work 2010 

Energy and climate advice 
 

No  CP ,1991 
 Urban areas, 1998 
 Ramnäs urban area, 2006 
 
 

Västerås  
 

Waste plan   
2005-2009 

Energy and climate advice 
 Energy Plan 2007-2015 
Climate strategy 2007-2012 
 

Environmental programme   
 2005 
 
Environmental Management 
System 

CP 52, 1998;  
CP 53 Center 2000,  
CP 54, Urban area, 2004;  
CP 55, 56, 58, 2004, CP2006 
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Table 3.3.2 Climate Index 2010 Västmanland (Naturskyddsföreningen, 2010) 
 2010 2007  2005 
Västerås  
Sala  
Arboga  
Kungsör  
Fagersta  
Köping  
Hallstahammar  
Surahammar  
Skinnskatteberg  
Norberg 

36 
71 
86 
91 
91 
164 
174 
174 
208 
- 

- 
27 
19 
37 
36 
- 
49 
- 
- 
43 

- 
- 
- 
63 
71 
- 
79 
- 
- 
81 

 
 Energy policies and strategies  
 Traditionally, the municipalities have played an important role in the Swedish energy system, 
both as the local energy distributor and as owners of large numbers of public buildings. The 
municipality also plays an important role in providing information and advice on energy related 
topics; as shown in Table 3.3.1.    
 
In 1977, the Swedish Government passed a law that required municipalities to develop energy 
plans. The law addressed secure supply and distribution of energy but was not compulsory. This 
meant that the municipalities were encouraged, rather than required, to develop an energy plan. 
The requirements in the law were also vaguely stated and therefore led to uncertainty on what 
obligations the municipalities had for municipal energy planning. While Swedish municipalities 
are required to produce a municipal energy plan for energy supply and use the county boards 
are obligated to work with environmental objectives through the Appropriations Directive from 
the national government.  
 
Nowadays there is a great variation concerning the work with energy planning. Some 
municipalities have energy plans in their comprehensive plans, as for example Skinnskatteberg. 
However, there are big differences among the municipalities in the County of Västmanland 
concerning when these plans last were updated.  Surahammar and Köping have comprehensive 
plans that are more than 10 years old. Köping, Hallstahammar and Skinnskatteberg are working 
with new comprehensive plans. Köping, Västerås and Norberg are examples on communities 
with energy plans from respectively 2003, 2007 and 2007. Västerås and Norberg also have 
energy and/or climate strategies from respectively 2007 and 2011. There are also examples on 
municipalities that include their energy plans in the energy and climate strategy, as Arboga and 
Kungsör do. This is a latest trend. Their strategies are from 2009. All municipalities provide 
energy and climate advice.  
 
On regional level there is a climate and energy strategy for the County of Västmanland from 
2008 with goals until 2020. The main goal is sustainable energy use in the county. 
Three main strategies comprise reduction of total energy use, efficient energy use and replacing 
fossil fuels and the increased share of renewable energy sources.  Main actions with relevance 
for waste-to-energy are:  

• Shift to environmentally friendly transportations  
• Replace fossil fuels with renewable fuels  
• The pursuit of locally grown food  
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• Production of renewable fuels from the county forestry and agriculture  
• Use of county-produced renewable fuels 

 
Below an overview of the current goals and strategies for the municipalities in the County of 
Västmanland are given with the exception of Hallstahammar. For this municipality only a very 
old energy plan from 1992 is available and an energy and climate strategy is under work.   
 
Arboga:   Energy and climate strategy from 2009 
The municipality states that they follow the national environmental goals. The measures to 
increase the use of renewable energy sources include the possibilities to produce biogas and to 
extend the district heating net. Concerning increasing the energy efficiency information to the 
public and industry and to increase the energy efficiency in their own buildings and systems are 
mentioned.  To increase the use of renewable energy for transportation measures concerning 
their own vehicles and travels as well as measures to increase public transport and to investigate 
the possibility for a fuel station for biogas in Arboga are considered. (Arboga kommun, 2009)  
 
It can be added that until March 2011, work is underway to develop a complementary plan 
associated with the energy and climate strategy. In the Action Plan situation analysis of 
municipal buildings and transport, concrete targets for 2014 and 2020 with 2009 as base year, 
as well as a concrete action list in order to achieve the goals will be included (Arboga Kommun, 
2009) 
 
Fagersta:  Energy and climate strategy from 2007 with goals until 2015. 
The municipality states that they follow the national environmental goals.  Fagersta also 
includes extending the district heating network in their measures, as well as investigating the 
possibilities to use more waste heat from industry and to convert the heating of buildings based 
on oil and electricity to bio fuel based and heat pump heating. Fagersta municipality will 
stimulate increased energy efficiency by information and advice services to the public and 
industry. They will also take measures to increase energy efficiency in their own buildings. For 
transportation Fagersta municipality has the goal to double the number of public transport 
travels each second year until 2012. The possibility to increase the use of the railway for goods 
transport, increase the use of bicycles by information and building more bicycle roads and also 
to reduce the travels and increase more environmentally friendly travels within the activities of 
the municipality through increased use of IT-technology, eco-driving courses, measures when 
buying and leasing own vehicles and increased use of horses in cultivation of forest and field for 
recreation are investigated. (Fagersta kommun, 2008) 
 
Köping: Energy plan from 2003 
The heat demand is expected to decrease due to more energy efficient buildings but due to 
increased use of district heating the demand for district heating is expected to be the same. The 
electricity demand is expected to stay constant or maybe even decrease. An increased possibility 
to use waste heat from industry for district heating is foreseen. There is also an interest in using 
straw as a fuel for heating. To replace oil use for heating with bio fuels is another plan suggested, 
where one possible bio fuel mentioned is wooden construction waste. Also to use an old rock 
shelter used for storage of oil for storage of heat is considered. The concrete plans include 
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extension of the district heating net and to make it more energy efficient with the aim to be able 
to use more waste heat from industry, stimulate conversion of heating with oil and electricity to 
bio fuel based heating in areas without district heating, and to increase the knowledge about 
more efficient use of energy. (Köpings kommun, 2003) 
 
Kungsör:  Energy and climate strategy from 2009 
The extension of the district heating network is foreseen to go on in Kungsör (Kungsörs 
kommun, 2009). 
 
Norberg:  Energy plan from 2007 with goals until 2015, Vision 2015 and Energy 
and climate strategy 2011-2020 
In the energy plan four strategies with the given aims until year 2015 are described:  

• Renewable energy sources and new technology: decrease the use of oil, increase the use 
of bio fuels, increased use of flowing energy sources;   

• Energy saving:  decrease the use of electricity for heating and other purposes, increased 
energy advice services for the public and companies, more efficient energy use; 

• Development of the district heating network: increase the basis for use of district 
heating, increase common heating plants outside the district heating net, convert oil 
based and electrical heating to district heating;  

• Land use plan for more efficient energy use:  housing, work places and services will be 
placed to minimize the energy use, energy issues will permeate all land use planning to 
minimize the energy supply and use. Among the support activities they mention to 
support activities for use and production of pellets and wooden powder. 

 
It should be added here that in the vision document for the municipality, Vision 2015, they have 
the targets to reduce the energy use in the municipal activities with 25 % compared to 2007 and 
not to use any fossil fuels in their own activities. These targets are included in the energy and 
climate strategy 2011-2020. Others targets in the strategy are:  

• Decrease of greenhouse gas emissions by 80% compared to the level 1990 in 2050 and 
the emissions per capita below 4.5 tonnes CO2-equivalents/capita. 

• Reduce the total energy use by at least 20% by 2020 compared to 2004.  (Norbergs 
kommun, 2007) 

 
Sala: Climate strategy from 2006 
The climate strategy includes goals for the energy use and supply. The long term goals are to 
make Sala a fossil fuel free municipality and to stimulate local power, heat and fuel production. 
The energy efficiency goals include decreasing the use of electricity with 15 %, the use of heat 
with 25 % and the use of energy in the transportation sector with 15 % from 2004 to 2015. The 
system efficiency for district and local heating networks should also increase for each year. 
Concerning heating Sala has the goals to reduce the use of fossil fuels for heating to a maximum 
of 2 % until 2015, and to decrease the use of electricity for heating by half between 2004 and 
2015. The goals for the transport sector are to decrease the emission of CO2 to half from 1990 to 
2015 and that 50 % of the energy used for transportation in 2015 should be from renewable 
sources. Further, the goal is that in 2015 the production of electricity coupled to electricity use in 
Sala will be 100 % based on renewable energy sources. Sala has the goal to be serving as a model 
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both in Sweden and internationally. Some examples of activities to reach the goals mentioned in 
the climate strategy are increasing the incentive for energy efficiency improvements by adopted 
tax and pay systems, stimulate local production of renewable fuels as RME, biogas and ethanol 
and increase public transport. (Sala kommun, 2006) 
 
In addition, the municipality Sala has in its activity plan a goal to stimulate the local energy 
power, heat and fuel production. This includes to actively facilitate local solutions and to 
cooperate with local heat producers.  They also have the goal to increase the use of renewable 
fuels for their own vehicles, 10 % of the vehicles per year should be changed to ones that use 
renewable fuels. (Sala kommun, 2008)     
 
Skinnskatteberg: Comprehensive plan from 2006    
In the energy plan for Skinnskatteberg, included in the comprehensive plan, one of the plans is 
to extend the district and local heating based on bio fuels. The plan also says that they will work 
for increasing energy efficiency, increase the use of renewable energy sources, increase the use 
of green electricity for their own buildings and keep the advice service within the energy area. 
 
Västerås: Energy plan from 2007 with goals until 2015 and Climate strategy from 
2007 with goals until 2012 
Like for many of the other municipalities in the County of Västmanland also the energy plan for 
Västerås is focused on extending the district heating network based on the use of renewable 
energy sources, energy efficient buildings and advice service within the energy area. The 
following seven goals are set up to be reached until 2015 compared to the year 2004 in the 
energy and climate plans:  

• Increase the renewable energy based production of electricity with 15 %.Suggested 
actions is to increase the production of electricity with solar cells and to replace coal 
based electricity production with production using waste as an energy source.  

• Active advice service to decrease the use of electricity and energy for heating with at least 
5 % per inhabitant, respectively. 

• Reduce the use of electricity in city owned buildings with at least 10 %.  
• Reduce the use of energy for heating in city owned building with at least 15 % (the goal is 

2 % in the climate plan but has been sharpened to 15 % in the energy plan). 
• At least 250 new build houses are low energy buildings in 2012. 
• At least 200 one-family houses have converted their heating system from fossil fuel 

based to district heating in 2012. 
• Buildings owned by the city do not use oil or electricity for heating. 
• In the climate strategy there are also goals concerning transportation. The goals are to 

decrease transportation by cars, increase the use of renewable energy for transportation 
and increase transportation by bicycle and public transport (increase the use of bus 
transportation with 4 % each year until 2011). This will be done by increased 
information, the use of environmental cars in the city’s own activities and increase the 
density of the city.  (Västerås stad, 2009; Västerås stad, 2007) 
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Environmental protection  

In this report the ‘environmental protection’ refers mainly to the work with the Swedish national 
environmental quality objectives, at regional (county) and local (municipality) levels.  The 
county administrative boards have the overall responsibility for implementation and evaluation 
of the environmental measures at the regional level. This work involves identifying measures 
that need to be taken at the regional and local levels in order to achieve the objectives and also 
to develop necessary guidelines for the environmental activities. (Government, 2000) 
 
In the efforts of society to achieve the environmental quality objectives the municipalities are 
very important;   both in their role as public authorities and in their provision of services. The 
municipalities formulate local objectives and action programmes with support of the county 
administrative boards which provide data. (Government, 2000)  
 
While the County boards are obligated to work with environmental objective through the 
Appropriations Directive from the national government, the implementing of environmental 
objectives at local level is not-mandatory. Municipalities are taking different approaches in their 
work to develop local environmental objectives and strategies on the basis of the national 
environmental quality objectives; such as the introduction of environmental management 
system and integrating environmental objectives into their comprehensive plans.  
 
As shown in Table 3.3. 1 the regional environmental objectives in the county of Västmanland 
were adopted 2004 (LST, 2004) and the progress in achieving these goals was evaluated in 2010 
(LST, 2010). 

Eco-municipalities  

In addition to national environmental objectives the concept of “eco municipality” has also 
influenced the environmental work at local level in Sweden. The eco-municipality concept was 
first introduced in 1980 by the Finnish authority, Suomussalmi, and was brought to Sweden in 
1983. In 1995 the organisation “Sveriges Ekokommuner” (Sekom), in English “The National 
Association of Swedish Eco-municipalities, was formed. The main purpose of Sekom is to 
provide a forum and a meeting place where politicians and municipal employees can exchange 
information and learn from each other’s successes and failures. In addition, municipalities can 
use Sekom’s 12 green indicators to compare themselves to other municipalities. Currently, the 
network consists of 79 municipalities, which corresponds to about 27 % of the municipalities in 
Sweden.  In order to become an eco-municipality and join the network, the municipal council or 
the executive committee must pass a resolution to apply for membership. The local authority 
must also adopt a strategic plan and program for achieving local sustainability that is in line 
with the four systems conditions outlined in the Natural Step Framework2. Two of 10 

                                                        

2 These are: In a sustainable society, nature is not subject to systematically increasing…1 ...concentrations of 

substances extracted from the Earth’s crust; 2 …concentrations of substances produced by society; 3 …degradation by 

physical means And in that society…4 …human needs are met worldwide 
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municipalities in the County of Västmanland, Kungsör and Sala, are eco-municipalities. (Sekom, 
2010) 

3.1.4  Summary  

Table 3.4.1 presents a summary of governing rules, legislation, strategies and goals of 
importance for the waste-to-energy area.  
 
Table 3.4.1 Governing rules, legislation, strategies and goals related to the waste-to-energy area are summarized in 
the table (Nilsson and Sundberg, 2009). 
Year Policy instrument 
1991 Municipal waste management plans according to the Swedish EPA, NFS 2006:6  

1993 
 
 

Producers responsibility 
The year in brackets means the year of the document issue and the last revision of the document: 
(1993, 2006) packagings; (1994, 2004) waste paper; (1994, 2007) tyres; 
(1997, 2008) cars; (2000, 2008) lamps and devicies; (2005, 2008) electrical and electronical 
products; (2008, 2009) batteries; (2009) medicines  

1999 Landfill directive (1999/31/EG) 
2000 Landfill tax  - from 2006 the tax is 435 SEK/ton waste( 1999/31/EG)  
2002/05 Landfill ban for combustible/organic waste (The Swedish Waste Ordinance (SFS 2001:1063)) 
2002 The waste ordinance (The Swedish Waste Ordinance (SFS 2001:1063)) 
2003 Policies for methods concerning storage, digestion and compost of waste (The Swedish EPA) 
2005 Emission trading system (Directive 2003/87/EG  revisions 2009/29/EC) 
2005 National environmental goals 
2007 Regulation on waste transportation (EG regulation nr 1013/2006) 
2008 New waste framework (Directive 2008/98/EG) 
2008 Green book: Management of bio waste (EU) 
2008 Energy and climate policies to 2020 (Directive 2009/28/EG) 
2009 Eco labelling (“Krav”) of compost 
2009 Suggestion for material based producers responsibility (Swedish EPA) 
2009 Suggestion to remove the tax on artificial fertilizer (Government proposition 2009/10:1) 
2009 Renewable Energy (Directive 2009/28/EG) 
2009 Suggestion to remove the tax on incineration (Government proposition (2009/10:41) )  
2009 Suggestion for new energy and carbon dioxide taxes (Government proposition 2009/10:1) 
2009 Policy instruments for the use of biogas (Government proposition 2009/10:1) 
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4.  Waste management system in the County of Västmanland 

4.1  Sources of waste  
Data on waste generation in the County of Västmanland is predominantly obtained from 
databases published by the Swedish EPA which is the state authority responsible for 
dissemination of statistical data on waste generation and treatment. When presenting data on 
waste generation per capita (kg/inhabitant) data on population in the region for respective year 
is obtained from databases presented by statistics Sweden (SCB) (Swedish EPA, 2010; Statistics 
Sweden, 2011). 

All data on wastes is not currently available on regional level as it is only possible to obtain on 
national level (e.g. industrial wastes generation). Some data on regional waste generation is not 
available from official statistic databases, thus it’s obtained from published scientific reports and 
studies as well as provided by the regional waste company VafabMiljö AB and regional 
wastewater treatment plants (annual reports, environmental reports and personal contacts). 
Some indicators for household wastes and recycling of packaging on regional level can also be 
found at the web site for the Swedish environmental objectives (Environmental Objectives 
Portal, 2011). 

In The Swedish Waste Ordinance (2001:1063), the waste is defined in accordance with Chapter 
15 §1 of The Swedish Environmental Code (1998:808). According to those documents wastes are 
any substances or objects that the holder discards, intends to discard or is required to discard. 
In the Waste Framework Directive (2008/98/EG) wastes are defined as “any substance or 
object which the holder discards or intends or is required to discard”; biowaste means 
“biodegradable garden and park waste, food and kitchen waste from households, restaurants, 
caterers and retail premises and comparable waste from food processing plants”; waste 
management means “the collection, transport, recovery and disposal of waste, including the 
supervision of such operations and the after-care of disposal sites, and including actions taken 
as a dealer or broker” and waste collection means “the gathering of waste, including the 
preliminary sorting and preliminary storage of waste for the purposes of transport to a waste 
treatment facility”. These definitions are applied in this report. 

If the waste has been proceeded to any product it is no longer waste. It is not always easy to 
make a distinguish between by-product and waste as those two can both be sold or reused, or 
proceeded to another product.  Thus, the data on waste generation has some uncertainty due to 
different approaches and definitions of wastes and bi-products used in the studies and 
databases. 

Table 4.1.1 and 4.1.2 presents data on estimated waste generation in the County of 
Västmanland in 2008. Those data is obtained from the Swedish EPA. The Swedish EPA 
publishes waste statistics each second year and currently the data for 2008 is available. To 
collect data on waste generation in Sweden, the Swedish EPA has sent out questionnaires to a 
number of Swedish companies representing a range of industries of various sizes (survey 
sampling) completing those data with information from environmental reports (Swedish 
EPA, 2010). In the statistical database published by the Swedish EPA, wastes are coded 
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according to EUROSTAT waste classification, so called EWC-state (EUROSTAT, 2004) code. 
This is due to the quality of collected statistical data. 

For each type of waste an uncertainty interval is given in Table 4.1.1 and Table 4.1.2 which varies 
a lot for different waste categories. For example, the most precise data is obtained for hazardous 
wastes (5-10% uncertainty) which can be explained by the fact that companies handling 
hazardous wastes are obligated to report that data to authorities. On the other hand, data 
uncertainty on common sludges and combustion wastes varies between 50-100%. This can be 
one explanation to the big difference between data presented by different data sources and will 
be further discussed. 

The regional waste company VafabMiljö AB manages waste in a region slightly larger than the 
County of Västmanland including also two municipalities (Enköping and Heby) outside the 
county. According to the waste plan presented for the VafabMiljö AB region (VafabMiljö AB, 
2009b) the total amount of household waste generated in the county is expected to increase 
with about 20 % during the period 2006 to 2012. The estimation is that the amount of both 
household waste and other types of wastes such as construction wastes, industrial wastes and 
hazardous wastes continues to grow by about 3 % per year until 2012. 

4.1.1  Municipal wastes 

All household wastes in the County of Västmanland are collected via municipal collection 
systems of biowastes and residual wastes. Some household wastes are collected at the municipal 
recycling stations. Table 4.1.3 presents data on household wastes collection in Västmanland 
County.  
 
In the statistics from the Swedish EPA, presented in Table 4.1.1 the code 09.3 Household and 
similar wastes represents part of the municipal waste. The figure given for this code in Table 
4.1.1 is about the same amount as presented for residual household wastes by the regional waste 
management company VafabMiljö AB (see Table 4.1.1). 

Household wastes collected at municipal waste recycling stations situated in Västmanland are 
shown in Table 4.1.4 according to the materials of the wastes. 

4.1.2  Agricultural residues 

According to the study performed by Linné et al. (2008) the amount of agricultural wastes 
(animal manure and crop residues) generated in the County of Västmanland is estimated to be 
54 600 tons dry matter (DM)/year of manure (218 kg DM/inhabitant) and 215 000 tons 
DM/year of crop residues in 2008 (860 kg DM/inhabitant), which means a total of 269 600  
tons (1078 kg DM/inhabitant). Summarized amounts of generated agricultural residues in the  
County of Västmanland are presented in Table 4.1.5. By crop residues Linné et al.  (2008) mean 
crop cultivation residues which do not include residues from further processing. In their study 
Linné et al. (2008) have estimated animal manure and crop residues from the number of 
animals, farmland areas and crop production yields based on data provided by Statistics Sweden 
and the Swedish Board on Agriculture. The most representative types of crops and animals were 
chosen. 
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Table 4.1.1. Amounts of non-hazardous wastes generated in the County of Västmanland in 2008, tons (Swedish EPA, 
2010). 

EWC Stat 
code Type of waste 

Prepa-
ration 
and 

sorting 
Using as a 

fuel 

Inci-
ne-

ration 

Compos-
ting and 
digestion 

Other recyc-
ling 

Land-
filling 

Emissions 
to water or 

soil 
treatment 

Total 
treated 
waste 

Uncer-
tainty 
% 

Non-hazardous 

01.2 
Acid, alkaline or saline 
wastes 0 0 0 0 1258 0 0 1258 5-10 

01.4 Spent chemical catalysts 0 0 0 0 0 0 0 0 

02. 
Chemical preparation 
wastes 0 0 0 0 0 0 0 0 

03.1 
Chemical deposits and 
residues 0 0 0 0 127 0 0 127 5-10 

03.2 Industrial effluent sludges 0 0 0 0 0 1467 600 2067 20-50 

05. 
Health care and biological 
wastes 0 0 0 0 0 0 0 0 

06. Metallic wastes 26559 0 0 0 300 369 0 27228 20-50 

06.b 
 

0 0 0 0 0 0 0 0 

07.1 Glass wastes 0 0 0 0 0 0 0 0 

07.2 
Paper and cardboard 
wastes 186 0 0 0 0 0 0 186 5-10 

07.3 Rubber wastes 0 0 0 0 63 0 0 63 0-2 

07.4 Plastic wastes 0 0 0 0 0 0 0 0 

07.5 Wood wastes 0 4 0 0 0 0 0 4 5-10 

07.5b Wood wastes-biproducts 0 0 0 0 0 0 0 0 

07.6 Textile wastes 0 0 0 0 0 0 0 0 

08. Discarded equipment 68 0 0 0 0 0 0 68 20-50 

08.1 Discarded vehicles 0 0 0 0 0 0 0 0 

08.41 
Batteries and 
accumulators wastes 0 0 0 0 0 0 0 0 

09. 
Animal and vegetal wastes 
(exkl. 09.11 & 09.03) 0 0 0 41821 0 161 0 41982 20-50 

09.11 
Animal waste of food 
preparation and products 0 0 0 0 0 0 0 0 

09.3 
Animal faeces, urine and 
manure 0 0 0 2648 0 0 0 2648 50-100 

10.1 
Household and similar 
wastes 24360 14666 0 36 0 3381 0 42443 20-50 

10.2 
Mixed and 
undifferentiated materials 28932 0 0 0 0 2510 0 31442 20-50 

10.3 Sorting residues 0 0 0 0 0 19943 0 19943 20-50 

11. Common sludges 0 0 0 754 0 56 0 810 50-100 

11.3 Dredging spoils 0 0 0 0 0 0 0 0 

12. 
Mineral wastes (excl 12.4 
and 12.6) 22000 0 0 0 235650 71939 0 329588 10-20 

12.4 Combustion wastes 16472 0 0 0 13995 147953 0 178420 50-100 

13. 
Solidified, stabilised or 
vitrified wastes 0 0 0 0 0 0 0 0  

 Total Non-
Hazardous wastes 

118 577 14 666 0 45 259 251 393 256 979 600 687 474 
0-2 

 kg/inh 474 59 0 181 1005 1028 2 2 750 
 

 Total wastes 
(Hazardous and 
Non-hazardous) 

170 208 14 666 0 45 259 272 999 274471 600 778203 

10-20 
 kg/inh 680 59 0 181 1091 1098 2 3113 

 
 kg/RGDP(MEUR)        115000 
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Table 4.1.2. Amounts of hazardous wastes generated in the County of Västmanland in 2008, tons (Swedish EPA, 
2010). 

EWC 
Stat code Type of waste 

Prepara-
tion and 
sorting 

Using as a 
fuel 

Incine-
ration 

Compos-ting 
and digestion 

Other 
recyclin

g 
Land-
filling 

Emissions 
to water or 

soil 
treatment 

Total 
treated 
waste 

Uncer-
tainty % 

Hazardous 

01.1 Spent solvents 0 0 0 0 0 0 0 0 

01.2 
Acid, alkaline or saline 
wastes 0 0 0 0 0 0 0 0 

01.3 Used oils 0 0 0 0 16256 0 0 16256 5-10 

01.4 Spent chemical catalysts 0 0 0 0 0 0 0 0 

02. 
Chemical preparation 
wastes 0 0 0 0 0 0 0 0 

03.1 
Chemical deposits and 
residues 0 0 0 0 0 0 0 0 

03.2 Industrial effluent sludges 0 0 0 0 0 3241 0 3241 20-50 

05. 
Health care and biological 
wastes 0 0 0 0 0 0 0 0 

06. Metallic wastes 0 0 0 0 0 0 0 0 

07.1 Glass wastes 0 0 0 0 0 0 0 0 

07.5 Wood wastes 0 0 0 0 0 0 0 0 

07.7 Waste containing PCB 0 0 0 0 0 0 0 0 

08. Discarded equipment 0 0 0 0 0 0 0 0 

08.1 Discarded vehicles 0 0 0 0 0 0 0 0 

08.41 
Batteries and 
accumulators wastes 0 0 0 0 0 0 0 0 

10.2 
Mixed and 
undifferentiated materials 0 0 0 0 0 0 0 0 

10.3 Sorting residues 0 0 0 0 0 0 0 0 

12. 
Mineral wastes (excl 12.4 
and 12.6) 0 0 0 0 0 580 0 580 5-10 

12.4 Combustion wastes 0 0 0 0 0 11 0 11 5-10 

12.6 
Contaminated soils and 
polluted dredging spoils 51631 0 0 0 5350 13660 0 70641 10-20 

13. 
Solidified, stabilised or 
vitrified wastes 0 0 0 0 0 0 0 0 

Total hazardous 51631 0 0 0 21606 17492 0 90729 5-10 

 kg/inh 206 0 0 0 86 70 0 363 

 
 
 
 
Table 4.1.3 Household waste collected in the County of Västmanland (tons). (VafabMiljö AB, 2008) 

Type of wastes 2007 2008 

Residual wastes 41778 42637 
Biowastes 11744 12319 
Collected at recycling stations 115402 117828 
Total 168924 172784 
kg/inhabitant 678 691 
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Table 4.1.4. Household waste collected at municipal recycling waste stations in the County of Västmanland in 2009 
(VafabMiljö AB, 2009a). 
Type of waste 2009, tonnes 2009, kg/inh 

Plastics 448 2 
Cardboard waste 2144 8 
Green waste 12661 50 
Wooden waste 16076 64 
Metallic scrap 6377 25 
Combustible waste 14962 59 
Gypsum insulation 3586 14 
Soils 11365 45 
Sofas 1796 7 
Total 69462 276 

 
As manure can be treated in different ways three variations of its DM content were used in the 
estimations by Linné et al. (2008): less than 12%DM (liquid manure); >20% DM (solid manure) 
and >25%DM (bedding material). For each type of animals the distribution of those three types 
of manure is given and can be found in Linné et al. (2008). 

According to the data presented in Table 4.1.1 the total estimated amount of animal and vegetal 
wastes is 44 630 tons (178 kg/inhabitant) with an uncertainty for data on animal manure of 50-
100% and for vegetal wastes of 20-50%. This is much less than the data presented by Linné et al. 
(2008). It has to be noticed that data presented by the Swedish EPA does not include wastes 
which are treated by the companies itself so called “internal recycling”. In their study Linné et al. 
(2008) have estimated the total amount of agricultural wastes generated in the region and its 
potential for biogas production. 

4.1.3  Industrial wastes 

In Sweden the statistical data for industrial wastes on national level is published each second 
year by the Swedish EPA. Currently it is not possible to obtain statistical data on generated 
industrial wastes on regional level for each type of industry (Swedish EPA, 2010). 

 
 
Table 4.1.5. Agricultural waste generation in County of Västmanland (based on data from Linné et al., 2008) 

Type of wastes Waste generation 
 [ktons DM/year] 

DM Comment 

Cattle manure 24   
Pigs 10   
Poultry 0.6   
Horse and Sheep 20   
Total for manure 54.6   
Blast from sugar beet 0.2 14%  
Downgraded potatoes and potato tops <0.1   20%  
Ley crops residues (clover ley. 855 ha) 3.0 - Not available 
Canned Peas (crop residues in the form of pods) 0 85%  
Wheat straw 87 85%  
Rye and barley straw 110 85%  
Oilseeds 15   
Total for crop residues 215   
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Table 4.1.6 presents the industrial waste generation estimated for the year 2006 based on data 
from the regional waste plan made by the regional waste management company (VafabMiljö AB, 
2009b). It has to be noticed that the waste plan has been made for the waste collecting region of 
VafabMiljö AB which comprises all 12 municipalities in the County of Västmanland and the 
municipalities of Heby and Enköping (Uppsala County). It gives some uncertainty in the data 
presented in Table 4.1.6. The share of the amounts given in the waste plan that can be addressed 
to the County of Västmanland has been calculated from the share of inhabitants. The generated 
waste amount from construction and demolition is approximately 400 000 tons. The major part 
of it is soil and rocks. Among the wastes classed as industrial wastes are wastes from offices and 
trade which are not included in household wastes. Wastes from power generation, ashes, are 
mostly residues from biofuel combustion at heat and power plants in Västmanland. The amount 
of industrial waste except soil, rocks and ashes is estimated to be 264 640 tons. (VafabMiljö AB, 
2009b) 

The estimated amount of food wastes generated from households, restaurants and shops is 
32 000 tons DM/year according to Linné et al. (2008). As the objective of that study was to 
evaluate the potential for biogas production in the region, it is not possible currently to extract 
the data on the wastes generated only in food industry in Västmanland. Neither can data on 
residues from forestry or forest industries be found on regional level. 

4.1.4  Waste from municipal wastewater treatment plants 

In the County of Västmanland there are a number of municipal wastewater treatment (WWT) 
plants. Figure 4.1.1 shows where the municipal wastewater treatment plants are situated in the 
county. The WWT plants are Arboga WWT (17 000 population equivalent (pe). where 1 pe = 70 
gram BOD7/day)pe), Aspen WWT in Fagersta (17 000 pe), Mölntorp WWT in Hallstahammar 
(25 000 pe), Norsa WWT and Norsa sludge filtering plant in Köping  (25 000 pe), Persbo WWT 
in Norberg  (8 000 pe), Sala WWT (15 100 pe), Skinnskattebergs WWT (3 500 pe), Haga WWT 
in Surahammar (10 000 pe), and two WWT plants in Västerås, Kungsängen WWT (125 000 pe) 
and Skultuna WWT (5 400 pe).  Those WWT plants are obligated to report (Environmental 
Report) to the County of Västmanland according to the Swedish Environmental Code 
(1998:808). 

In the County of Västmanland, about 24 645 tonnes wastes are produced annually from 
municipal and industrial WWT plants according to (VafabMiljö AB, 2009b). The major part of it 
is sludge, which is composted at VafabMiljö in Västerås (VafabMiljö AB, 2009b). According to 
the study performed by Linné et al. (2008) the amount of wastes from wastewater treatment 
plants in the County of Västmanland is evaluated to be 10 000 tons DM/year, of which 1 000 
tons DM/year from WWT plants of the size 0-8 000 pe, 4 000 tons DM/year from WWT plants  

Table 4.1.6 Industrial waste generation in the County of Västmanland. The percentage of the inhabitants in the region 
living in the county, 82.7 %, has been used to calculate the amounts from the total amounts given for the waste 
management region of VafabMiljö AB. (VafabMiljö AB, 2009b)  

Type of wastes 2006 tons kg/inhabitant 
Construction wastes 331875 1336 
Wastes from power generation 49703 200 
Industrial wastes 73355 295 
Hazardous wastes 53010 213 
Total 507 943 2044 
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Figure 4.1.1 Municipal wastewater treatment plants in the County of Västmanland (Ericsson, 2010) 
(Avloppsreningsverk means wastewater treatment plant in Swedish, marked with yellow on the County map) 
 

of the size 8 001 -25 000 pe and 5 000 tons DM/year from WWT plants of the size 25 001-800 
000 pe. In their study Linné et al. (2008) have obtained data for sludge quantities from the 
Swedish Energy Agency. For those plants where data is lacking or found to be unreasonable, the 
waste amounts are calculated using a ratio for sludge production per pe together with data on 
the number of connected pe. The method used by Linné et al. (2008) is based on data from 59 
WWT plants, resulting in 50 kg DM/pe and year. The waste generation from municipal WWT 
plants is presented in Table 4.1.7 below based on data from WWT plant’s environmental reports, 
which is assumed to be the most reasonable data on sludge production in the County of 
Västmanland. 
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Table 4.1.7. Amount of sludge and other wastes generated in the County of Västmanland in 2007 and 2008, tons 
Municipality Type of waste 2007, tons 2008, tons Reference 
Västerås Produced amount of sludge at the 

plant, tons DM/year (25.7%DM) 
3 279 3 131 Kungsängens WWT 

plant,2007; 2008 
 External sludge 104 (approximately 

1% DM) 
-  

 External sludge from other wastewater 
treatment plants, tons DM/year 

Skultuna 77 (2.2% 
DM); 
Tortuna 7.7 (2% 
DM); 
Kärsta 13 (2% DM) 

Skultuna 104 (2.5% 
DM); 
Tortuna 7.4 (2% 
DM); 
Kärsta 12 (2% DM) 

 

 Screenings (EWC-code 19 08 01) 205 159  
 Waste from desanding (EWC-code 19 

08 02) 
16 25  

Västerås Screenings (EWC code19 08 01) 12 m3 12 m3 Skultuna WWT plant. 
2007; Skultuna WWT 
plant, 2008 

 Waste from desanding (EWC code19 
08 02) 

550 m3 560 m3  

 Produced amount of sludge at the 
plant, tons DM/year 

77 (2.2% DM) 105 (2.5% DM)  

Sala Digested sludge  434 DM (29.8% DM) 320 DM (29.4% DM) Sala WWT plant, 
2007; 2008 

 Screenings (EWC code19 08 01) 12.5 27.7  
 Waste from desanding (EWC code19 

08 02) 
31.2 27.5  

Skinnskatte
berg 

Produced amount of sludge at the 
plant. tons DM/year  

114 (20%DM) 99 (20%DM) Skinnskattebergs 
WWT plant, 2008 

 Sludge from external private sewage 
installations and other external 
wastewater treatment plants, tons 
DM/year 

630 776  

Arboga Produced sludge 374.1 (25.3 % DM)  Arboga WWT plant, 
2007 

 Sludge from external private sewage 
installations and other external 
wastewater treatment plants. tons 
DM/year 

51.2   

Köping Digested sludge  312 DM (21.6% DM) 320 DM (29.4% DM) Norsa WWT plant 
2007; 2008 

 Screenings 14.5 21.3  
 Waste from desanding 31.2 27.5  
 Other sand and sludge 53.6 24  
Hallstaham
mar 

Produced sludge  - 1 200  Mölntorp WWT, 2008 

 Screenings - 160  

4.2  Waste management infrastructure 

The 10 municipalities in the County of Västmanland and two municipalities from Uppsala 
County (Heby and Enköping) have together formed a regional waste company, VafabMiljö AB, 
which collects, transports and disposes the major part of wastes generated in the region. 

In the County of Västmanland the waste is collected at the municipal waste stations and waste 
recycling facilities (see Figure 4.2.1.). There are totally 15 waste collection centers and 5 waste 
recycling stations. Hazardous and bulky wastes from households are collected at the recycling 
stations. At the municipal recycling station there is also collection of newspapers and packaging 
which is a subject of producer responsibility. About 255 kg of wastes per inhabitant is collected 
annually at the recycling stations in the County of Västmanland. 
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Figure 4.2.1 Recycling stations in the County of Västmanland (Ericsson, 2010) 
(red – recycling stations (återbruk); blue circles – waste stations (avfallsstation)) 

There are also a number of external facilities outside the County of Västmanland that accept and 
treat wastes generated in the county. Some examples are: Ragn-Sells Avfallsbehandling AB, Bro 
– landfilling,  Econova AB, Älvkarleby – soil production, Vattenfall AB, Uppsala - waste 
incineration, Fortum, Stockholm, Avesta - waste incineration, Söderenergi, Södertälje - waste 
incineration, SAKAB, Kumla – destruction of hazardous wastes, Gästrike Avfallshantering AB 
(SITA), Gävle – landfilling, Örebro municipality, Atleverket – treatment of packed organic 
wastes (VafabMiljö, 2009). 

The estimation of the amount of treated wastes is presented in Table 4.2.1. This estimation is 
based on the same approach as for estimation of amounts of wastes in Chapter 4.1.3. 

Landfilling of wastes has dramatically decreased since 1994, a number of landfills is also 
decreasing. In January 2009 a new landfill was opened at Gryta waste station in Västerås. This 
landfill is built according to EU-requirements for landfilling and substitutes all the current 
landfills in the region that have been closed (VafabMiljö AB, 2009). 
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Table 4.2.1 Waste treatment in 2006 in the County of Västmanland (incl hazardous wastes) (VafabMiljö AB, 2009b). 

Type of wastes Recycling, 
tons 

Landfilling, 
tons 

Incineration with 
energy recovery, tons 

Total 2006, 
tons 

Household wastes 54 417 8 270 71 370 134 057 
Park and garden wastes 5 045 0 2 316 7 360 
Construction wastes 228 169 96 015 7 691 331 875 
Wastes from power generation 49 537 165 0 49 703 
Wastes from municipal 
wastewater treatment plants 

21 419 1 075 83 22 577 

Wastes from industrial sewage 1 158 910 0 2 068 
Industrial wastes 32 336 15 051 25 968 73 355 
Total 392 081 121 486 306 073 674 005 

4.2.1  Household wastes 

Current system of household waste management in the County of Västmanland was founded in 
in the early 1990s. The division of the responsibilities is fixed in an agreement signed in 2004 
and is presented in Table 4.2.2. VafabMiljö can also carry out collection and transportation of 
household wastes on behalf of municipalities as for example for the municipalities of Köping, 
Arboga, Kungsör, Hallstahammar, Surahammar, Skinnskatteberg and Sala (VafabMiljö AB, 
2009b). 

According to the Environmental Code municipalities have responsibility for municipal waste 
planning, disposal of household waste, etc. This responsibility cannot be transferred. However, 
municipalities can perform the tasks with the help of other actors. The main objective of the 
regional cooperation is to jointly solve such tasks as municipalities find it difficult to manage on 
their own. 

Sorting of household wastes 

The wastes collected at households (containers and bags) are mostly sorted in two fractions: 
biowastes for biological treatment and residual wastes which is normally incinerated or sent to 
energy recovery. However, there are exceptions to this partly depending on that the source 
separation system is not yet fully developed. 

In addition to collection of the conventional waste streams as described above, the system 
consists of collection of other types of wastes such as bulky wastes, hazardous wastes, 
newspaper wastes and packaging. In the municipal sanitation responsibility elimination of the 
sludge from septic installations and of solid waste from dry closets are also included.  

There are three schemes for sorting of wastes that households can choose between: source 
separation scheme, small-scale composting and no source separation. How households in the 
County of Västmanland are sorting their wastes is presented in Table 4.2.3. The source  

Table 4.2.2 Division of responsibilities between the municipalities and VafabMiljö AB in the municipal waste 
management system (VafabMiljö AB, 2009b). 
Municipalities VafabMiljö AB 
Collection and transportation of household wastes Collection of bulky waste and household hazardous 

waste at the Recycling Station 
Sanitation Scheme (including municipal waste plan) Recycling, treatment and disposal of household waste 
Sanitation Fee Regional waste planning 
Regulatory role (supervision etc)  
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Table 4.2.3 Sorting of household wastes in Västmanland by households in 2008 (VafabMiljö AB, 2009b) 

Method of sorting  Share of the total 
Source separation scheme 90% 

Small-scale home-composting 7% 

No source separation 3% 

 

separation of organic wastes (biowastes) in brown bags is voluntary and is confirmed by a 
written agreement between the household and the municipality (Svensk Växtkraft AB, 2010). 

En example of an information folder distributed to housholds on how to sort food wastes in the 
brown paper bags is presented in Figure 4.2.2. This information is published in 12 languages 
and is distributed by VafabMiljö AB to the regional households. 
 

 
Figure 4.2.2. Biowaste sorting manual (VafabMiljö AB, 2011) 
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Treatment of household wastes collected at the regional recycling stations in the County 
of Västmanland 

In Table 4.2.4 the treatments of household wastes collected at recycling stations are presented. 

Incineration of wastes in the County of Västmanland 

VafabMiljö AB runs Norsa waste incineration plant in Köping. About 25 000 tons of wastes are 
incinerated annually at the Norsa plant. The major part of this amount is combustible 
household and industrial wastes from the municipalities Köping, Arboga and Kungsör. 

About 70 000 tons of wastes from Västmanland are incinerated at other waste combustion 
plants (Vattenfall in Uppsala, Fortum in Avesta and Högdalen and Tekniska verken in 
Linköping) to cover the regional demand for incineration. During recent years Mälarenergi have 
shown their interest to build waste combustion facilities in the County of Västmanland 
(VafabMiljö AB, 2009b). 

Recycling of wastes in the County of Västmanland 

In the County of Västmanland, there are 15 recycling stations (in January 2010), whereas in the 
whole VafabMiljö collection region there are totally 18 stations, including 1 station in Enköping 
and 2 recycling stations in Heby (VafabMiljö AB, 2010). 

Landfilling of wastes in the County of Västmanland 

Between 1994 and 2007, the amount of household waste landfilled decreased by 89 % which 
canbe explained by the ban on landfilling of combustible and organic waste. Small quantities 
may need to be deposited on the ground when there is a lack of capacity for incineration in the 
region and because of technical reasons all organic waste cannot be handled in the county's 
biogas plant. In 2008, the amount of household waste deposited slightly decreased compared to 
2007. (Naturvårdsverket, 2010). 

4.2.2  Agricultural residues 

In the County of Västmanland, some of the agricultural residues are used for biogas production 
at VafabMiljö biogas plant in Västerås (VafabMiljö, 2009b). More about the process can be 
found in Chapter 5.2.2. 
 
Table 4.2.4 Household waste treatment in the County of Västmanland, Heby and Enköping (hazardous wastes are 
excluded), (VafabMiljö AB, Annual report 2008). 

Treatment 2007 Share in the total, % 2008 Share in the total, % 

Recycling, tons 32 650 43.4 30 412 41.2 

Energy recovery, tons 37 340 49.7 37 226 50.4 

Landfilling, tons 5 183 6.9 6 183 8.4 

Total 75 173 100 73 822 100 
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4.2.3  Industrial wastes 

In Sweden, about 90% of the industrial wastes are handled at the source of generation, by the 
industries themselves (producer responsibility) (Swedish EPA, 2011). This is the common 
practice for mining, paper industries, and iron, steel and other metallurgical industries. 

Some industries incinerate their wastes (e.g. bark from pulp and paper industry, or solvents 
from chemical industries). The rest of the industrial wastes (10%) are finally treated as other 
types of wastes at waste treatment plants. 

The surplus of construction wastes generated in the region is suitable to use for final coverage of 
landfills. Thus, those wastes are transported to VafabMiljö in Västerås for that purpose. 
(VafabMiljö AB, 2009b) 

The major part of the ashes from biofuel combustion at Mälarenergi is used in cement industry 
(cement-stabilized ash and cement-bound macadam). Of those ashes that are transported to 
VafabMiljö in Västerås the major part is placed in intermediate storage for further use. Some 
amounts are used for final coverage of landfills (VafabMiljö AB, 2009b). 

4.2.4  Wastes from wastewater treatment plants 

Based on data presented by (VafabMiljö AB, 2009b) the amounts of wastes from WWT plants 
are calculated for each treatment method (see Table 4.2.4). In the waste plan all statistical data 
is presented for VafabMiljö’s waste collecting region which comprises of the both the County of 
Västmanland and municipalities of Heby and Enköping (VafabMiljö AB, 2009b). As the 
population of the County of Västmanland (10 municipalities) reaches 82.7% of the total 
population of the VafabMiljö’s region (12 municipalities), all the data presented in the Table 
4.2.4 is estimated for the Västmanland County. 

Linne et al. (2008) estimates the amount of sludges produced at WWT plants in the County of 
Västmanland to 10 000 tons DM/year from municipal WWT plants only. This estimation is 
much lower than presented by (VafabMiljö AB, 2009b) and it can can be explained by the 
limitations of the study and data collection performed by Linné et al. (2008); see also Chapter 
4.1.4 of this report. 

Some examples on how wastes from larger municipal WWT plants are handled in the County of 
Västmanland are described below, based on data provided by the environmental reports of the 
WWT plants. 

Table 4.2.4. Treatment of wastes from municipal and industrial WWT plants in the County of Västmanland in 2006, 
excluding hazardous wastes (based on data from (VafabMiljö AB, 2009b)). 

Treatment Wastes from 
municipal WWT 
plants, tons 

Wastes from indust- 
rial WWT plants,  
tons 

Total for municipal and 
industrial WWT plants, 
 tons 

Share of the wastes treated 
by the method in the total 
amount of wastes 

Recycling 21419 1158 22570 91,6% 
Landfilling 1075 1075 1985 8% 
Incineration with 
energy recovery 

82.7 0 82.7 0.4% 

Total 22577 2233 24645 100 
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Västerås municipality 

Kungsängen WWT plant in Västerås is processing sewage water from the city of Västerås and 
neighbouring villages. A number of industries are also connected to the WWT plant. In those 
cases when industrial sewage is not possible to handle (e.g. because of specific pollutants in it), 
industries should initially treat their sewage themselves before delivering it to the municipal 
wastewater system. Special treatment schemes are developed for some industrial sewage, for 
example, for process water from the company Westinghouse which has high concentrations of 
NO3 (Kungsängen WWT plant, 2008). 

All sludge produced at Kungsängen WWT plant is digested and biogas is produced (Kungsängen 
WWT plant, 2007 and 2008). The biogas is then transported to VafabMiljö in Västerås for up-
grading. Kungsängen WWT plant is accepting and processing sludge from other smaller 
wastewater treatment plants (Skultuna, Tortuna, and Kärsta). The sludge is transported by 
lorries to the Kungsängen WWT plant where it is mixed with the sludge produced at the plant. 
From the middle of 2008 it is the company STENA that  is responsible for waste transportation 
in Västerås. The Kungsängen WWT plant is also processing sewage from private sewage 
facilities but there is no statistical data available on the waste amounts for the year 2008 
(Kungsängen WWT plant, 2008). 

The biogas production at the plant was 1 341 177 m3 and 1 614 950 m3 in 2007 and 2008, 
respectively. The biogas is used as transportation fuel. The final treatment of the sludge at 
Kungsängen WWT plant is shown in Table 4.2.5. 

Surahammar municipality 

The wastes generated at the plant are mostly screenings and sludge. Screenings are sent to 
VafabMiljö in Västerås for incineration, and the sludge is used for soil production. 65 tons of 
sludge was produced in 2007 and 162 793 m3 of biogas, which was mostly used for heating of the 
facilities and the sludge (Surahammars WWT plant, 2007). 

Sala municipality 

Sala WWT plant is accepting sewage from households and industries in Sala and other cities and 
villages. At Sala WWT plant the sludge is used for biogas production. Surplus of sludge is 
dewatered in a centrifuge and transported to the Isätra landfill for composting. The composted  
 
Table 4.2.5 Treatment of sludge at Kungsängen WWT plant (Kungsängen WWT plant, 2007 and 2008) 

Final treatment 2007, tons 
DM/year 

Share of the 
total 

2008, tons 
DM/year 

Share of the 
total 

Ground- green 168 5.1% 545 17.1% 
Ground– agriculture 900 27.4% 1 777 55.8% 
Soil- landfill cover 1 787 54.5% 865 27.1% 
Storage – internal 0 0% 0 0% 
Storage – external 415 12.7% 0 0% 
Landfill 0 0% 0 0% 
Incineration 9 0,3% 0 0% 
Transported to another WWT 0 0% 0 0% 
Total  3279 100% 3187 100% 
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material is then used as coverage material at landfill. Screenings are washed and dewatered 
before transportation to Isätra.  Sala WWT plant has two digesters of 500 m3 for biogas 
production and produced 190 886 m3 and 194 517 m3 biogas in 2008 and 2007, respectively. 
(Sala WWT plant, 2008 and 2007). 

Köping municipality 

At Norsa WWT plant the wastewater from households in Köping, Kolvsta and Munktorp cities is 
processed. A number of industries are also connected to the WWT plant. Norsa WWT plant is 
processing external sludge from other wastewater treatment facilities, and private sewage 
installations (three-compartment sewage and closed tanks). 363 tons of dewatered sludge (21 % 
DM) is transported by the company Biototal AB for spreading on agricultural land and 1 530 
tons of dewatered sludge (21% DM) is transported to Gestrike waste treatment plant in the city 
of Gävle for further treatment (Köping WWT plant, 2008). All hazardous wastes generated at 
Norsa WWT plant (mostly oil, 145 litres) are transported to VafabMiljö for incineration at Norsa 
incineration plant. 

Arboga municipality 

Arboga WWT plant is accepting external sludge from private septic tanks and other smaller 
wastewater treatment plants (Götlunda, Hästnäs and Lunger), 39.1 and 12.1 tons DM, 
respectively (Arboga WWT plant, 2007). There are relatively small amounts of wastes generated 
during the wastewater treatment process at Arboga WWT plant. Hazardous wastes like motor 
oils and also screenings are sent to VafabMiljö in Västerås for further treatment. The major part 
of wastes produced is screenings and sludge. Sludge is used for short rotation forest production 
in the neighbouring region (Arboga WWT plant, 2007). Out of 1 477 m3 (or 374 tons DM) sludge 
produced at Arboga WWT plant, 657 m3 (or 166 tons DM) are used for short rotation forest 
production. The rest of the sludge is temporary stored at the WWT plant. 

Skinnskatteberg municipality 

There are a number of industries connected to Skinnskattebergs WWT plant: Shell petrol 
station, Skinnskattebergs Trä AB, and LGH Kanalfläkt AB. The WWT plant is also processing 
leachate from Vätterskoga waste landfill, transported by tank trucks to the WWT. 
(Skinnskattebergs WWT plant, 2008) 

Hallstahammar municipality 

The major wastes generated at the WWT plant are screenings and sludge. Screenings are 
transported to VafabMiljö in Västerås where they are landfilled and the sludge is mostly used as 
fertilizer in agriculture (Hallstahammar WWT plant, 2008). 

Norberg municipality 

The Persbo WWT plant in Norberg is processing sewage water from the city of Norberg and 
from 12 pump stations from the neighbouring villages. From the sludge at the WWT plant 
biogas is prodcued.The biogas is used for heating the plant’s premises. The dewatered sludge 
from the digestion (24% DM) is used for covarge of landfill. 
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Hallstahammar municipality 

The Mölntorp WWT plant in Hallstahammar is processing municipal sewage from the cities of 
Hallstahammar, Mölntorp, Kolbäck and Strömsholm. A number of industries are also connected 
to the system via 25 pumping stations as follows: Bulten, Kanthal, Stena&Gotthards, TPC, 
Calesco, Kolbäcks Metall and Kolbäcks Allmaterial. The plant is also accepting external sewage 
from private sewage facilities (Hallstahammar WWT plant, 2008).  

Skinnskatteberg municipality 

There are a number of industries connected to Skinnskattebergs WWT plant: Skinnskattebergs 
Trä AB, LGH Kanalfläkt AB and Shell petrol station. The WWT plant is also processing leachate 
from Vätterskoga waste landfill. Digested sludge is composted in the city of Gävle; Screenings 
are incinerated and Wastes from desanding are landfilled (Skinnskattebergs WWT plant, 2008). 
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5.  Energy usage and supply system 

5.1  Energy use 
The energy demand of different sectors in the County of Västmanland for the years 2001, 2007 
and 2008 is shown in Table 5.1.1.  
 
Table 5.1.1 The energy demand of different sectors in the County of Västmanland is shown in the table. (Statistics 
Sweden, 2011),” –“indicates that the value is not available. The percentage of the total is given in brackets. 

Sector and Energy carrier 2001* [GWh] 2007 [GWh] 2008 [GWh] 

Agriculture, forestry, fishery, Total 207 (2%) 176(2%) 178 (2%) 
Diesel 98 (47 %) 88(50%) 88 (49%) 
Oil 68 (33%) 11 (6%) 5 (3%) 
Electricity 42 (20%) 77 (44%) 85 (48%) 
Industry and building activities, Total 2168 (24 %) 2282 (26 %) 2266(26%) 
Coal 229 (11%) - - 
Coke 20 (0.9%) 0 (0%) 0 (0%) 
Diesel 0 (0%) 17 (0.7 %) 13 (0.6%) 
Oil 95 (4%) 49 (2%) 31 (1%) 
**LPG (liquefied petroleum gas) 136 (6%) 138 (6%) 139 (6%) 
Wood 188 (9%) 250 (11%) 293 (13%) 
Electricity 1218 (56%) 1267 (56%) 1249 (55%) 
District heating 281 (13 %) 218 (10%) 217(10%) 
Public, Total 736 (8%) 670(8%) 673(8%) 
Diesel 63 (9%) 3 (0.4%) 6 (0.9%) 
Oil 72 (10%) 4 (0.6%) 12  (2%) 
Electricity 279 (38%) 364 (54%) 367 (55%) 
District heating 322 (44%) 299 (45%) 287 (43%) 
Transportation, Total 2188 (24%) 2296***(26%) 2243(26%) 
Petrol 1419 (65%) 1302 (57%) 1220 (54%) 
Diesel 614 (28%) 911 (40%) 947 (42%) 
Electricity 155 (7%) - 75 (3%) 
Other services, Total 1150 (12%) 1094 (12%) 1054 (12%) 
Diesel 23 (2%) 17 (2%) 4 (0.4%) 
Oil 58 (5%) 160 (15%) 95 (9%) 
Electricity 619 (54%) 622 (57%) 593 (56%) 
District heating 449 (39%) 295 (27%) 361 (34%) 
Households, Total 2759 (30%) 2402 (27%) 2273 (26%) 
Diesel 12 (0.4%) 3 (0.1%) 1 (0.04%) 
Oil 385 (14%) 31 (1%) 8 (0.4%) 
Wood 186 (7%) 250 (10%) 255 (11%) 
Electricity 864 (31%) 845 (35%) 837 (37%) 
District heating 1312 (48%) 1273 (53%) 1171 (52%) 

Total Energy use 9207 8918 8686 

Total Energy use (MWh/inhabitant) 38  36 35 

Total Energy use (GWh/RGDP (MEUR)) 3.1 1.1 1.3 

*Values for Heby have been subtracted from the values for the County of Västmanland to get comparable values. In 
2007 Heby was shifted from the County of Västmanland to the County of Uppsala. 
** Category where only figures for use in industry are available and included. 
*** Calculated from data reported per inhabitant with the total number of inhabitants of 249 143 for year 2007 
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It can be seen from Table 5.1.1 that industry, households and transportation had about the same 
share, 26 %, of the total energy demand in 2008.  

5.1.1  Energy use in industry and households 

In industry the demand is dominated by the energy carrier electricity with 55% of the total 
demand. 13 % of the demand is wood and 10 % district heating. For the year 2008 the use of 
coal in industry is not available but assuming that the rest of the demand is fossil fuel it would 
correspond to 22% of the total demand.  
 
For households the largest demand is for district heating which corresponds to 52 % of the 
households total energy demand.37 % of the households energy demand is electricity, 11 % wood 
and only 0.4 % fossil fuels. 

5.1.2  Energy use in transportation 

The energy demand in the transportation sector is dominated by fossil fuels with 97% of the 
total energy demand. Table 5.1.2 to 5.1.5 give information about how the transportation sector 
looks like in the County of Västmanland. In Table 5.1.2 the different types of registered personal 
cars in Västmanland are shown. The trend is that the number of petrol cars is decreasing and 
the number of diesel, ethanol and gas cars is increasing. In Table 5.1.3 the different vehicles in 
use in the County of Västmanland and in Table 5.1.4 average driving distances for the different 
vehicles are shown. It can be concluded that passenger cars are the dominating vehicles in use, 
about 10 times as many as lorries and almost 400 times as many as buses. Even though the 
average driving distances for buses and lorries are larger (about 5 and 2 times, respectively) 
than for personal cars the use of vehicles in Västmanland can be concluded to be dominated by 
passenger cars since there are so many more passenger cars in use. The differences between the 
years are small. In Table 5.1.5 the number of travels per inhabitant with different means of 
transportation is presented. It can be seen that traveling with bus or train is less common in the 
County of Västmanland compared to the average in Sweden.  
 
The regional bus company in Västmanland, VL, has about 150 buses, which means about half of 
the number of the buses in use in the County according to Table 5.1.3. The travel distance for 
VL:s buses is about 8-9 millions of kilometers per year, corresponding to about 55 GWh, which 
then is about 2 % of the total energy demand for transportation in Västmanland. Today 60 of 
these buses are biogas buses and the goal for VL is to fuel all buses with biogas in 2020. The 
demand for vehicle gas in the County of Västmanland in the year 2009 have been estimated to 
be 14 GWh for busses, 2 GWh for waste transportation vehicles, 2 GWh for private cars and 
1GWh for cabs. (Jonerholm and Forberg, 2010; VafabMiljö AB, 2011)   
 
Table 5.1.2 The registered passenger cars in the County of Västmanland at the end of 2007, 2008 and 2009. 
(Trafikanalys, 2010) 
 

Petrol Diesel Electricity 
Ethanol-
hybrid/E85 

Other 
hybrids 

Natural 
gas/Biogas Total 

Total/inha- 
bitant 

2009 103 826 10 920 2 3 846 183 214 118 991 0.5 

2008 106 278 9 508 2 2633 133 109 118 676 0.5 

2007 116 050 6 931 2 1 012 56 77 124 128 0.5 
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Table 5.1.3 Different vehicles in use in the County of Västmanland at the end of 2009, 2008, 2007 and 2001. 
(Trafikanalys, 2010) 
 Passenger 

cars 
Lorries Buses Motorcycles Tractors Cross-

country 
scooters 

Trailers 

2009 118 991 12 262 306 7 729 7 006 2 529 27 028 

2008   118 676 12 238 293 7 511 7 045 2 363 26 454 
2007 118 149 12 069 289 7 143 7 093 2 264 25 729 
2001* 118 573 10 611 347 4 762 8 830 1 789 23 509 
* In 2007 Heby was shifted from the County of Västmanland to the County of Uppsala. However the figures for 
vehicles are only available for the whole County for the year 2001. 
 

This then corresponds to just below 1 % of the total energy demand for the transportation sector 
in the County of Västmanland. Jonerholm and Forsberg (Jonerholm and Forsberg, 2010)have 
also made analyses of possible future demands and estimate the demand to increase to up to 53 
GWh to 2015 and up to 71 GWh to 2020 with the largest increase for buses.   They have assumed 
an increase of the number of inhabitants to 265 000 until 2015 and to 280 000 until 2020. This 
would still then be just a minor part (up to about 3 %) of the energy demand for transportation 
in the County of Västmanland. 

5.1.3  Demand for different energy carriers 

According to Table 5.1.1 the energy use in Västmanland has decreased with 6% from 2001 to 
2008. Calculated per inhabitant the decrease is about 8 % and per RGDP the decrease is 28 %. 
About 97% of the energy used in the transportation sector was fossil fuels. In Figure 5.1.1 the 
demand for different energy carriers in the County of Västmanland in 2008 is summarized. 
From the energy demand statistics it is not possible to see the percentage of renewable energy 
use since it is dependent on how the used heat and electricity is produced. From Table 5.2.2 and 
Table 5.2.3 it can be concluded that about 82 % of the district heating is based on renewable 
fuels (peat has then been included as a renewable fuel). Waste has then been considered to be 
100 % renewable. Many different values for the share of renewable energy in wastes can be 
found in literature. Profu (2006) made an investigation of combustible waste in Norway and 
concluded that 48 % of the heating value of the waste could be considered as renewable energy, 
while the share based on weight was about 70%. Other sources say that the renewable share is 
70 up to almost 90% of the weight (70-80% (Vattenfall, 2011), 85 % (E.ON, 2011), 87 % 
(Energimyndigheten, 2011)). If 48 % of the waste energy used for district heating in the County 
of Västmanland is assumed to be renewable the total share of renewable energy in district 
heating is 80%. Concerning the use of electricity only part of the demand is produced in 
Västmanland. The year 2008 Sweden had a net export of electricity and about 54 % of the  
 
Table 5.1.4 Average 10-km driven by different kind of vehicles, in the County of Västmanland in 2009, 2008, 2007 
and 2001. (Trafikanalys, 2010) 

 Passenger cars Lorries Buses Motor cycles 

2009 1370 2048 5152 247 

2008 1438 2158 4802 258 
2007 1393 2163 4615 277 
2001* 1327 1989 5043 - 
* In 2007 Heby was shifted from the County of Västmanland to the County of Uppsala. However the figures for 
vehicles are only available for the whole County for the year 2001. 
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Table 5.1.5 Travels, average travel distance and offered transportation distance with different means of transportation 
per inhabitant in the County of Västmanland and Sweden in the years 2007 and 2008. (Trafikanalys, 2010) 
 Bus 

travels 
Bus average 
travel  
distance  
(km) 

Bus 
offered 
transportation 
distance  
(km) 

Train 
travels 

Train 
average 
travel 
distance 
(km) 

Train 
offered 
transportation 
distance  
(km) 

County of 
Västmanland 
2008 

33 13 31 3 13 - 

Sweden 2008 71 9 58 16 25 8 

County of 
Västmanland 
2007 

33 13 30 3 13 - 

Sweden 2007 70 10 55 16 24 10 

 
electricity produced in Sweden was based on renewable fuels (Energimyndigheten, 2009). 
Based on those figures about 45 % of the energy demand in the County of Västmanland was 
from renewable sources in 2008. With a total energy use of 35 MWh/inhabitant and 1.3 
GWh/RGDP(MEUR) this then corresponds to 16 MWh/inhabitant and 0.6 GWh/RGDP 
(MEUR), respectively, of renewable energy. The situation in Västmanland is then close to the 
average in Sweden and the biggest challenge to meet the national energy targets is to increase 
the energy use in the transportation sector.  
 
 

 
 
Figure 5.1.1 The figure shows the demand for different energy carriers in the County of Västmanland the year 2008 in 
percentage of the total energy demand. Only energy carriers above 1 % of the demand have been included. (Statistics 
Sweden, 2011) * No value is available in the statistics. Here the difference between the total figure for the year and the 
other given energy carriers is assumed to be coal., ** Category where only figures for use in industry are available and 
included. 
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5.1  Energy supply 
In Chapter 5.1 the final use of energy by different sectors in the County of Västmanland was 
presented. In this chapter the gross supply of primary energy and energy carriers to the County 
and also production of power, heat and fuels in the County is presented. The gross energy supply 
in the County of Västmanland the years 2001, 2007 and 2008 is shown in Table 5.2.1. The 
figures are the sum of the energy supplied for production of power and heat, the energy used for 
operation of the production units, transmission losses and the final use of energy minus the 
actual power and heat produced.  

5.1.1  Production of electricity and heat 

In Table 5.2.2 the used fuels for production of district heating and electricity in combined heat 
and power plants and in Table 5.2.3 the fuels used in heat plants are shown. Table 5.2.4 shows 
the production of district heating and electricity in the County of Västmanland. 
 
As can be seen in Table 5.2.4 about 19 % of the electricity produced in the County of 
Västmanland in 2008 was produced in hydro power plants. Mälarenergi owns 41 hydro power 
stations of which 23 are situated in the County of Västmanland. Most of them are small with a  
power lower than 2 MW and the largest is on 15 MW. (Mälarenergi, 2011). It can also be seen 
that most of the district heating and electricity produced in the County of Västmanland is 
produced in combined power and heat plants (74% and 67 %, respectively in 2008). In Table 
5.2.5 data about the combined power and heat plants and larger heating plants are summarized.  
 
Sala-Heby Energi AB also owns and runs several smaller heating plants mainly using biomass 
fuels and also three stand-by oil-fired boilers, each of 12MW. In Köping there is also heat supply 
from waste heat from industry, Hydro Agri, of about 135 GWh per year. (Sala-Heby Energi AB, 
2010; SHE, 2009; Köpings kommun, 2003) 
 
One of the heating plants in Västmanland use waste as fuel today but Mälarenergi is planning to 
build a new boiler using waste as energy source. About 400 000 tons/year of solid recovered 
fuel from households and industry is planned to be used in a circulated fluidized bed boiler with 
the thermal power of about 135 MW. Also an alternative with gasification of the waste and 
burning the produced gas in an existing boiler has been investigated and found favorable from 
an economic point of view. However, that alternative was not possible for other reasons. 
(Mälarenergi, 2011; Ericsson, 2011) 

5.1.2  Production of biogas and other fuels 

Biogas is produced in six waste water treatment plants and in one co-digestion plant in 
Västmanland (Table 5.2.6)(WSP, 2009). The gas produced in Arboga is used for heating of the 
waste water treatment plant and in 2009 an extension to be able to produce district heating was 
started (Arboga kommun, 2009). Linne’ et al. (2008), calculate the potential for biogas 
production from waste water treatment plants in Västmanland to 19 GWh/year. 
 
In the County of Västmanland there are also two landfills with landfill gas extraction, Isätra and 
Gryta. In 2008, 3 520 000 Nm3 gas (54 % of methane) was extracted from the Gryta landfill, 
which corresponds to 19 GWh. Of this 10 GWh was converted to heat and 4.7 GWh to electricity  
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Table 5.2.1 The energy supplied to the County of Västmanland. Ethanol and environmental diesel for transportation 
as well as aircraft fuels are not included. The category “other” includes all fuels and energy carriers too small to be 
presented separately; it could for example be straw, animal by-products, biogas, waste heat and steam. The 
percentage of the total is given in brackets (Statistics Sweden, 2011) 
Energy carrier 2001* [GWh] 2007 [GWh] 2008 [GWh] 
Coal 1012 (11%) 1091 (11%) 609 (6%) 
Coke 20 (0.2%) 0 (0%) 0 (0%) 
Petrol 1419 (15%) 1302 (13%) 1220 (13%) 
Diesel 811 (9%) 1039 (11%) 1060 (11%) 
Oil 753 (8%) 331 (3%) 167 (2%) 
**LPG (liquefied petroleum gas) 140 (1%) 139 (1%) 139 (1%) 
**Natural gas 0 (0%) 0 (0%) 5 (0%) 
**Peat 254 (3%) 1116 (11%) 1460 (15%) 
Wood 1847 (19%) 1490 (15%) 1850 (19%) 
**Residues from pulp and paper industry 125 (1%) 65 (0.7%) 110 (1%) 
**Waste 0,5 (0%) 79 (0.8%) 85 (0.9%) 
Electricity 2817 (30%) 2809 (29%) 2619 (27%) 
***District heating 260 (3%) 4 (o%) -120 (-1%) 
**Other 66 (0.7%) 253 (3%) 374 (4%) 
Total Energy 9524 9718 9579 
Total Energy (MWh/inhabitant) 39 39 38 
Total Energy (GWh/RGDP(MEUR)) 3.2 1.25 1.42 
*Values for Heby have been subtracted from the values for the County of Västmanland to get comparable values. In 
2007 Heby was shifted from the County of Västmanland to the County of Uppsala. 
** Categories where only figures for supply to industry are available and included. 
*** Since the district heating nets do not cross the county border all district heating should be both produced and 
used within the county- that is the supply should be expected to be zero. It is known that the data for district heating 
can have errors which is assumed to be possible to neglect on a national level but can have an influence on a regional 
level. 
 

in a gas engine and gas heater, 797 949 Nm3 was not used but flared. The heat was used for 
internal heating but also for district heating.  For Isätra landfill no data are available. According 
to the Swedish Energy Agency the total digester volume in the County of Västmanland in 2008 
was 14975 m3 where 21 GWh of biogas and 20 GWh of landfill gas were produced. (Willén, 2010; 
Energimyndigheten, 2010b) 
 
 
Table 5.2.2 Used fuels for production of district heating and electricity in combined power and heat plants in the 
County of Västmanland in 2001, 2007 and 2008. Refineries, coke oven plants and gas plants are not included. 
(Statistics Sweden, 2011) 
Energy carrier 2001 [GWh] 2007 [GWh] 2008 [GWh] 
Coal 783 758 293 
Oil 11 37 3 
Natural gas 0 0 5 
Peat 182 1054 1431 
Wood 1187 752 963 
Residues from pulp and paper industry 93 65 104 
Heat from heat pumps 141 9 9 
Other 4 197 314 
Total Energy 2401 2871 3122 
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Table 5.2.3 Used fuels for production of heat in heat plants in the County of Västmanland in 2001, 2007 and 2008. 
Refineries, coke oven plants and gas plants are not included. (Statistics Sweden, 2011) 
Energy carrier 2001 [GWh] 2007 [GWh] 2008 [GWh] 
Oil 64 39 13 
LPG (liquefied petroleum gas) 4 0 0 
Peat 72 62 29 
Wood 287 238 338 
Residues from pulp and paper industry 33 0 6 
Waste 0 78 85 
Electricity 32 1 1 
Heat from heat pumps 15 0 0 
Other 61 47 51 
Total Energy 568 465 525 
 

The Växtkraft biogas plant was taken into operation in 2005 and the main parts of the plant can 
be seen in Figure 5.2.1.  Organic wastes from households and restaurants and ley crop silage are 
used as feedstock. About 1/3 of the feed is the ley crops. The organic wastes from households are 
delivered in paper bags which go through a shredder and a sieve where the paper bags and 
impurities such as plastic pieces are removed.  Liquid and semi liquid wastes are delivered to a 
bunker. The solid and liquid wastes are mixed with recirculated process water in three turbo-
mixers to slurry with a dry matter content of about 10 %. The slurry is heated to 70°C and 
sanitized during one hour before it enters the digester. The ley crop silage is feed directly into 
the digester.  The digester has a volume of 4 000 m3. The target temperature for the process is 
37°C (mesophilic anaerobic digestion. The digester works continuously and the retention time of 
the material is approximately 20 days. Compressed biogas is used for mixing the material in the 
digester. The gas is distributed by 12 pipes that release the gas at the bottom of the tank. Gas is 
recovered at the top of the digester and stored in a gas storage tank. Digestate from the digester 
is separated into a liquid and solid part in two centrifuges. The solid part contains between 25 
and 30% of dry matter and is used by local farmers as fertilizer. The liquid is recirculated to the 
turbo mixers. Digestate, directly taken from the digester, are also used as fertilizer. (Svensk 
Växtkraft, 2006; Svensk Växtkraft, 2007) 
 
In 2008, the Växtkraft biogas plant used 14 300 tons of organic household waste, 2 100 tons of 
organic waste from restaurants and 4000 tons of ley crop silage to produce biogas. They also 
produced 4500 tons of solid fertilizers and 15 700 tons of liquid fertilizers. (Svensk Växtkraft, 
2009) 
 
Table 5.2.4.  Production of district heating and electricity in the County of Västmanland in 2001, 2007 and 2008. 
(Statistics Sweden, 2011) 
 2001 [GWh] 2007 [GWh] 2008 [GWh] 
District heating, Total  2473 2292 2391 
District heating from power and heat plants 1503 1833 1780 
District heating from heat plants 970 459 611 
Electricity, Total 901 942 1177 
Power from hydro power plants 155 129 218 
Power from thermal power plants 135 41 173 
Power from power and heat plants 611 772 786 
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Table 5.2.5 The table shows data for the combined power and heat plants (CHP) and larger heating plants (HP) in the 
County of Västmanland. (Mälarenergi, 2009; Mälarenergi, 2011; Västerås stad, 2009; Sala-Heby Energi AB, 2010; 
SHE, 2009; Fagersta kommun, 2008; Arboga kommun, 2009; Avfall Sverige, 2009a; Surahammars kommunalteknik 
AB, 2010) 
Owner/Location Process/Production 

per year 
Fuels Comments 

Mälarenergi/Västerås CHP/913 GWh power solid biofuels (woodchips, 
peat etc.), coal, talloil 

circulated fluidized bed for 
biofuels, flue gas condensation 

Sala-Heby Energi AB/Sala CHP/34 GWh power, 97 
GWh heat 

solid biomass fluidized bed 

VB Energi/Fagersta HP/100 GWh solid biomass (wood, 
peat)(90%), oil, electricity 

three main boilers (15-20 MW)+ 
three smaller boiler(4-6 MW), 
flue gas condensation 

Arboga Energi AB/Arboga HP/96 GWh woodchips (97%), biooil 
(3%) 

 

Köping HP/73 GWh waste (27 160 tons  
per year) 

14 670 tons household waste 
per year 

Surahammars 
kommunalteknik 
AB/Surahammar 

HP/50 GWh peat (96%), oil, electricity three plants 

Mälarenergi/Kungsör HP/40GWh wood chips, oil flue gas condensation 

 
In Västerås there is also a biogas up-grading plant that cleans and purifies the gas from the 
Växtkraft biogas plant and the Kungsängen WWT plant. 24 GWh upgraded gas per year can be 
produced.  If there is more gas produced than the up-grading plant can receive (capacity 150-
550 Nm3/h) the surplus gas is used in a furnace and a gas engine for producing heat for the 
district heating system and electricity. (Svensk Växtkraft, 2007; Benjaminsson et  al., 2009) 
  
No farm based biogas production plant is present in Västmanland today (Forsberg, 2009) but 
the company Swedish Biogas International AB plans to build a plant.  This plant will use manure 
from several farms as substrate. The plant is planned to be able to receive 70 000 tons of 
feedstock per year and will be able to produce 3 MNm3 (corresponding to 30 GWh) of upgraded 
biogas for vehicle use each year. The plan is to later increase the production to 5 million Nm3 per 
year. (Swedish Biogas International AB, 2010; Persson, 2011) 
 
In 2011 the biogas plant in Västerås (Svensk Växtkraft AB) and the public transport company in 
the County of Västmanland (AB Västerås Lokaltrafik (VL)) concluded an agreement of increased 
delivery of biogas until 2016 (from 2 MNm3/year to 4.5 MNm3/year). Svensk Växtkraft AB will 
buy up-graded biogas from the plant that will be built by Swedish Biogas International AB but 
 
Table 5.2.6 Biogas production plants in Västmanland. The figures from the WSP report are not dated but it is 
assumed that the variations between the years are small and that the given values can be assumed for the year 2008. 
(WSP, 2009; Svensk Växtkraft AB, 2010) 
Plant/Location Process Gas  quality Amount (Nm3 

/year) 
Arboga Waste water treatment plant Raw, untreated 130 000  
Mölntorp, Hallstahammar Waste water treatment plant Raw, untreated 120 000  
Persbo,  Norberg Waste water treatment plant Raw, untreated   50 000  
Sala Waste water treatment plant Raw, untreated 215 000 
Haga, Surahammar Waste water treatment plant Raw, untreated 150 000 
Kungsängen, Västerås Waste water treatment plant Upgraded, cleaned 1 500 000 
Växtkraft, Västerås Co-digestion Raw, untreated * 2 740 350 
*Part of the gas is upgraded and cleaned but the total gas production is presented here. 
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Figure 5.2.1 The biogas plant Växtkraft. (Svensk Växtkraft AB, 2007). The figure is used with permission from Svensk 
Växtkraft AB. 
 

they also plan to extend their own plant with among other things a dry digestion plant for 
digestion of part of the residual waste from households with the capacity to produce about 20 
GWh gas /year. Sala- Heby Energi AB in Sala is considering building a biogas plant for 
digestionof straw, meadow hay, slaughter house waste and tannery waste with an estimated gas 
production of 10-15 GWh/year. (Jonerholm and Forsberg, 2010; VafabMiljö AB, 2011) 
 
Linne’ et. al  2008), present the potential for biogas production in Sweden from different wastes. 
Their results for Västmanland are summarized in Table 5.2.2. For the potential  
 
Table 5.2.2 Biogas production potential in Västmanland (Linné et al., 2008) 
Waste Biogas potential (GWh/year) 
Food waste, 100% 37 
Food waste, 35 % 13 
Food waste, 17 % 6 
Manure, pig 19 
Manure, cattle 35 
Manure, poultry 1 
Manure, horse 30 
Manure, sheep 1 
Cultivation wastes, straw 305 
Cultivation wastes, lea crops 10 
Manure and cultivation wastes with restrictions* 316 
*The potential has been reduced with respect to losses in manure due to that the animals are sent out to pasture and 
losses in cultivation wastes due to handling and storage. 
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of biogas production from food wastes from households, restaurants, stores and institutional 
kitchens three different scenarios are presented, one for using 100 % of the food waste for biogas 
production, one using 35 %, corresponding to the goal of the National Environmental Protection 
Agency of the amount of this waste that should be biological treated in 2010, and the last 
scenario of using 17 % corresponding to the actual situation of biological treated food wastes in 
2007.  The total potential then sums up to about 350 GWh/year (322-353 GWh/year). No 
figures are presented for the potential of wastes from industry in Västmanland.  
 
Forsberg (2009) has identified so called hotspots for biogas production in the County of 
Västmanland. The focus is on producing vehicle fuels from manure and/or co-digestion with 
cultivation residues. A hotspot with good potential is defined as an area with farms that has the 
potential to produce enough raw gas to realize an investment in a gas-upgrading plant. The basis 
used by Forsberg is that an area with production of 500 000–1 000 000 Nm3 raw gas per year 
can be of interest but that a production close to 100000, corresponding to 5.9 GWh, probably is 
needed for a real robust hotspot. Further, profitability of a single farm based biogas plant is 
assumed to be reached for production of at least 160 000 Nm3 raw gas per year,  the distance for 
transport of manure and residues from the digestion plant should be lower than 30 km and the 
distance for gas pipelines should not be longer than 2.5 km/GWh transported gas. Eight 
hotspots are identified in Västmanland, three in Sala, four in Västerås and one in Köping with a 
total potential of producing 27 GWh of gas. However, two of the hotspots in Sala and one in 
Västerås do not have enough potential for investment in a gas-upgrading plant. 
 
In Norberg they have production of pellets and briquettes from wood.  Waste heat from the 
production is also used for heat production. The company VB Energi buys the waste heat for 
their heat production. (Norbergs kommun, 2007a; VB Energi, 2010) 

5.2  Infrastructure for energy supply 

5.2.1   District heating 

The district heating network is well developed in the more dense populated areas of the County 
of Västmanland.  In Table 5.3.1 the different district heating distributors are shown and it can be 
seen that all municipalities in Västmanland have district heating networks. Mälarenergi AB is 
the largest district heating provider and they delivered district heating to 12 464 customers in 
2008. The delivered amount of heat corresponds to 73 % of the district heating produced in the 
County of Västmanland.  In Arboga city 95 % of the heating is from the district heating net. In 
Skinnskatteberg there are also smaller heating networks using bioenergy as the energy source. 
(Mälarenergi, 2008; Skinnskattebergs kommun, 2006; Arboga kommun, 2009) 

5.2.2  Electricity power system 

The deregulation of the Swedish electricity market in 1996 resulted in a separation of 
transmission and distribution of electricity from the production and trade/retail of electricity. 
 
As seen in Figure 5.3.1 the physical flow of electricity begins in the generation units (at the left 
side) and flows via the transmission and distribution system to different types of consumers (at  
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Table 5.3.1 District heating distribution in Västmanland. (Mälarenergi, 2008; Skinnskattebergs kommun, 2006; 
Arboga kommun, 2009; Fagersta kommun, 2008; VB Energi, 2009; E.ON, 2011; Surahammars kommunal teknik AB, 
2010; Köping kommun, 2010) 
Company Nets Delivered 

heat per 
year 
[GWh] 

Distance of 
piping 
[km] 

Mälarenergi AB Hallstahammar, Kungsör, Västerås 1483  660 
VB Energi AB* Fagersta, Norberg, Ludvika, Grängesberg 222  - 
Köping municipality Köping 210 89 
Sala-Heby Energi AB** Sala, Heby   
Arboga Energi AB Arboga 96 58 
Surahammars kommunal teknik AB Surahammar 50 - 
E.ON Skinnskatteberg - - 
* The municipalities Ludvika and Grängesberg are situated outside Västmanland.  
* The municipality Heby is situated outside Västmanland. 

 
the right side). The financial flow goes in opposite direction starting with customer payments 
and flows via trading/retail companies to the electricity producers (Wallin, 2005). 
 
The Swedish electric power system is divided into three categories: the national grid, the 
regional networks and the local networks. In a deregulated market the infrastructure is operated 
by a part that could be considered as neutral. Svenska Kraftnät is responsible for operating the 
national electricity grid since 1992 when the state owned company Vattenfall was restructured 
and became a public limited company. This was also a strategic important milestone in the 
deregulation of the Swedish electricity market. Svenska Kraftnät has also the role as 
transmission system operator, TSO. 
 

 

 
Figure 5.3.1 The roles of the stakeholder became clearer after the separation of transmission and distribution of 
electricity from production and trade of electricity (Wallin, 2005). 
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The interconnections between the national grid and the local networks are constituted by the 
regional networks. The regional networks usually transmit electricity at voltage levels between 
70 kV and 130 kV. There are several regional operators in Sweden and the biggest  
regional network owner in the County of Västmanland is Vattenfall Eldistribution AB (Energy 
Markets Inspectorate, 2011). 
 
The local distribution networks can be divided in a high voltage part and a low voltage part, each 
having a voltage of 10 – 20 kV and 230/400 V, respectively. In 2005 there were totally 177 local 
electricity distribution utilities in Sweden and the number of kilometres owned transmission 
and distribution lines varied between 3 and 115 000 km (Swedish Energy Agency, 2004). Four 
of these distribution utilities are operating in the County of Västmanland. Mälarenergi Elnät AB 
is the largest one with approximately 100 000 customers, distributing 58 % of the electricity 
demand in Västmanland. Mälarenergi operates in the cities Arboga, Hallstahammar, Köping, 
Kungsör and Västerås. Vattenfall Eldistribution AB has the majority of its customers situated in 
the countryside of Västmanland (e.g. in Skinnskatteberg, Surahammar and Norberg). The part 
of the Sala-Heby Energi Elnät AB distribution network that belongs to the County of 
Västmanland is situated in the city Sala and its surroundings. Västerbergslagens Elnät AB 
operates the distribution network in Fagersta, up in the northern parts of the County of 
Västmanland. The different distributors can be seen in Figure 5.3.2. (Energy Markets 
Inspectorate, 2011) 

5.2.3  Fuelling stations and biogas distribution 

In Västmanland there are four bus depots for the VL buses, in Västerås, Fagersta, Sala and 
Köping, but it is only possible to fuel with biogas in Västerås.(WSP, 2009) 
 
The biogas produced at the up-grading plant in Västerås is distributed to the VL bus depot in 
Västerås in pipelines (8 km long, 18 GWh gas/year). A public tank station just outside the bus 
depot also gets biogas from this pipeline. The filling station has high pressure storage 
(maximum pressure 350 bar) and the filling time for the vehicles is less than 5 minutes.  The bus 
depot also has a reserve tank of 50 m3 with liquefied natural gas. There is also a pipeline for raw 
gas from the Kungsängen WWT plant to the up-grading plant at the Växtkraft biogas plant (10 
GWh gas/year). In 2008, 1350 000 Nm3 (corresponding to 13.2 GWh (1Nm3 up-graded biogas= 
9.8 kWh (Gasbilen, 2009)) up-graded biogas was sold for city busses, 200 000 Nm3 (2.0 GWh) 
for waste collecting vehicles and 250 000 Nm3 (2.4 GWh) to the public. (Svensk Växtkraft, 2007; 
Svensk Växtkraft AB, 2009; Benjaminsson et al., 2009) 
 
There are three fuel stations for cars in the County of Västmanland where it is possible to fuel 
biogas today, two in the city of Västerås and one in Sala (Gasbilen, 2010). In a study (WSP, 
2009) done of the possibilities to increase the use of biogas in three municipalities (Köping, 
Arboga and Kungsör) in the County of Västmanland it is concluded that the use of biogas 
vehicles by the municipality itself is not enough for increasing the demand for biogas but it can 
be important to promote the biogas use also by the public and companies. It is also concluded 
that the fuel demand by the citizens in these three municipalities (a total of 46 211 inhabitants in  



 
 
 

61 
  

 
Figure 5.3.2. The different electricity distributors and their distribution areas in the County of Västmanland 
(Västmanlands län in Swedish) (Energy Markets Inspectorate, 2011). The figure is used with permission from the 
Energy Market Inspectorate. 

 
2008) might be too small to justify facilities for biogas fuelling but that the traffic on passing 
main roads and highways could add  up to a sufficient demand. According to the study, the fuel  
company OKQ8 in cooperation with the energy company E.ON also has plans on establishing a 
biogas fuel station in the area of these municipalities. However, it is pointed out that the first 
priority is to increase the production of biogas in the area. WSP estimates that the demand of 
biogas in the three municipalities the year 2020 might reach 33 GWh with a total of 1053 
vehicles in the cities using biogas and not including passing cars and they conclude that with a 
lower limit for the demand for a fuel station with biogas of 5 GWh it would be good possibilities 
for a biogas fuel stations in the area of these three cities. 
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According to Held et al. (2008), one reason to a not fully established market for biogas in 
Sweden is that in most part of Sweden there are no gas nets for distribution of the gas and to 
build new takes time and is expensive.  

5.2.4  Waste-to-energy production and potential 

The waste-to-energy production in the County of Västmanland today consists of the biogas 
production from organic household and restaurant wastes, ley crops and waste water treatment 
sludges of about 21GWh, landfill gas of about 20 GWh and heat from combustion of waste of 73 
GWh. The household waste used for biogas production is partly from two municipalities outside 
the county. The current heat and fuel production then only corresponds to about 1 % of the 
energy used in the county. However, besides this, part of the waste is used as fuel in plants 
outside the County of Västmanland. The amount given by the regional waste treatment company 
is that about 70 000 tons of municipal waste is combusted outside the county then 
corresponding to about 200 GWh in input energy (assuming a heating value of 2.9 MWh/ton, 
which is the average for household waste given in a report by the European Commission 
(European Commission, 2006)).  The sum of the waste-to-energy production today would then 
be about 310 GWh. According to the official statistics about 10 % (about 60 000 ton) of the total 
amount of waste is used for energy recovery or composting.  Using the same heating value as 
above this would then correspond to about 170 GWh. 
 
The potential for increased waste-to-energy utilisation in the County of Västmanland is mainly 
using more of agriculture and industrial wastes for energy purposes. The potential for biogas 
production from organic household waste and agriculture wastes has been estimated to be about 
350 GWh/year (Linné et al., 2008). The amount of industrial waste not containing soil, rocks 
and ashes, 264 640 tons, can be assumed to be the maximum amount available for energy use. 
With a heating value for waste in the range from 1.5-7 MWh/ton (European Commission, 2006) 
this would then correspond to 397 to 1852 GWh. There could also be a potential in increasing 
process efficiency in utilizing the waste for energy purposes. Linné et al. (2008) estimate the 
potential for increased biogas production in waste water treatment plants to be 10-40 % due to 
increased process efficiency. In the County of Västmanland this would then corresponds to an 
increase in biogas production of 2-8 GWh/year. The total estimated waste-to-energy potential 
would then be about 950 to 2500 GWh/year corresponding to about 4 to 10 MWh/inhabitant. 
Probably a lower value would be expected since part of the industrial wastes probably can be 
used for recycling.  
 
There are plans on increasing waste based combustion producing both power and heat in the 
county. The future plant will have a capacity to receive about 400 000 tons of solid recovered 
fuels and will then use waste from other parts of Sweden and even from other countries 
(Ericsson, 2011). With an average heating value of about 3.5 MWh/ton (Mälarenergi, 2011) this 
then corresponds to about 1400 GWh of input energy per year. 
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6.  Stakeholders 

6.1  Waste management   
There is no single actor who is explicitly responsible and /or has a comprehensive view over 
research and development (R&D) within waste management in Sweden. Research and 
development projects in the field of waste and recycling are currently taking place at various 
seats of learning and institutions in Sweden.   

6.1.1  Swedish Waste Management (Trade association, mainly municipal members) 

 Swedish Waste Management, Avfall Sverige, was founded in 1947. It is a stakeholder and trade 
association in the field of waste management and recycling. The association represents its 
municipal members, whose customers account for 95 % of the Swedish population, vis-à-vis 
politicians, decision makers, authorities, and the EU. The association has almost 400 members. 
Most of these are municipal bodies (local authorities, municipal companies, and municipal 
regional companies). There are also about 110 corporate members (manufacturers, consultants, 
and public cleansing contractors). The main activities are: to monitor development and 
safeguard member's interests; to exchange experience; to work with development and 
investigations, to educate and disseminate knowledge, to provide information (Avfall Sverige, 
2010a).  

6.1.2  The Swedish Recycling Industries' Association (Trade association, private 
companies) 

The Swedish Recycling Industries' Association,   Återvvingsindustrierna, is an organisation of 
Swedish companies working within the recycling field.  The organisation was established in 
1998. The Swedish Recycling Industries' Association member companies represent the main 
part of the recycling market in Sweden.  The business idea is: “To gather all Swedish recycling 
companies of good repute and with high environmental profile in one organisation”. The main 
objectives are:  

• “The members are well-informed about what is of interest in the political decision-
process on environmental and recycling matters in Sweden and in the European Union”.  

• “Politicians, decision makers and industrial companies have high confidence in The 
Swedish Recycling Industries' Association.” 

• “The member companies have through The Swedish Recycling Industries' Association an 
influence on political decisions.” 

• “Other companies buying recycling-service choose members of The Swedish Recycling 
Industries' Association as contractors as it is a guarantee for high environmental 
knowledge, good ethics and high credibility.” (Återvinningsindustrierna, 2010) 

6.1.3  Swentec 

The Swedish Environmental Technology Council, Swentec3, was commissioned by the 
government to develop a comprehensive and effective structure to strengthen the Swedish 

                                                        
3 On 29th of November 2010, Swentec gave its final report to the government and the delegation's work 

was concludes. 
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cleantech industry. Swentec provides knowledge about the cleantech sector, promotes good 
examples, and acts for increased collaboration in the area. During 2009, an action plan for 
increased growth and export of Swedish cleantech were developed. (Swentec, 2010) 

6.1.4  Towards Sustainable Waste Management (Competence center) 

Towards Sustainable Waste Management, founded by the Swedish EPA, is an interdisciplinary 
research programme dedicated to investigating policy instruments and strategic decisions that 
can contribute to developing waste management in a more sustainable direction. The research 
program  surveys existing as well as potential policy instruments; develops future scenarios 
illustrating how a more sustainable waste management can be designed; investigates systems 
for source separation and collection aiming to develop knowledge that is needed to adapt these 
systems to consumers, organisations and companies; and investigates the processes of the 
recycling industry aiming to improve their environmental performance. The primary target 
groups for the findings of Towards Sustainable Waste Management is the Swedish 
Environmental Protection Agency and other policymakers in the field of waste management at 
European, national, regional and local levels, recycling companies, waste management 
companies and R&D organisations in waste management. (IVL, 2010)  

6.1.5  Waste Refinery (Competence center) 

Waste Refinery is a Swedish Excellence Centre, which was established in 2006 and is 
coordinated by SP Technical Research Institute of Sweden. The target groups of the centre are 
the industry, research and development organisations and the society in general. The objectives 
of the center are:  
• Optimal recovery and uses of waste material into high-quality energy products which are 

important for a sustainable society 
•  Theoretical and practical research in close collaboration between system analysis, biological 

and thermal treatment 
•  Increase the fuel flexibility 
•  Optimized processes with reduced life cycle costs (LCC) 
• Minimization of emissions and hazardous solid rest products. 
• Increased knowledge regarding amounts and compositions of various waste flows in the 

society today and in the future 
• Increased knowledge about the need of energy products in the society.  (Waste Refinery, 

2010)  

6.1.6  Waste management sector  

 The waste management sector consists of three segments, 1) collection / transportation, 2) 
sorting / pre-treatment and 3) treatment (see Figure 6.1.1). There is not always an obvious sharp 
distinction between the different segments at company level because most companies are active  
in at least two segments at the same time. It is not unusual for companies to specialize in one 
type of waste, such as metals or paper. They are then involved in the collection, transportation, 
sorting and treatment of these flows before the final treatment. In order to describe the whole 
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business system the commercial chain is supplemented with two groups of suppliers for each 
segment, municipalities and private companies. (Swentec, 2009) 
 

Today, 87% of Sweden's waste companies are small with fewer than 50 employees, and 56% of 
the companies have fewer than 10 employees. Small businesses are often less willing to cope 
with the preparatory work needed to set up a new market. They also find it difficult to 
participate in contracts where large contractors are demanded and they thus face many more 
obstacles than the medium and large businesses. However, several of the small enterprises said 
it had no ambitions to grow, which in itself is a major obstacle for increasing exports, and 
growth, Sweden. (Swentec, 2009) 

6.1.7   Waste management market 

Market demand varies with the maturity stage and as shown in Figure 6.1.2 evolves from general 
needs through demand from municipalities to specific demand from industry.  
 
The majority of the markets can be analysed according to EU’s waste hierarchy. Markets tend to 
strive upwards the waste hierarchy ladder (see Fig 6.1.3). 
 
 
 

 
   Figure 6.1.1Waste management sector (Swentec, 2009) 
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Figure 6.1.2. Examples on how a market maturity affects the needs of waste management technologies (Trade Council 
in Swentec, 2009).  
 

6.2  Energy sector  

The main stakeholder groups within the energy sector are different agencies and institutions, 
relevant sector organizations as well as energy corporations, municipal and utility companies. 

6.2.1  Swedish Energy Agency (Government agency) 

The Swedish Energy Agency is a state authority working to achieve a secure, environmentally-
friendly and efficient energy system.  The Agency finances research and development of new  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1.3. Examples on how a market maturity affects the needs of waste management technologies (Trade Council 
in Swentec, 2009).  
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energy technologies, and support business concepts and innovations that can lead to the 
establishment of new companies. 
 
The Agency also shows Swedish households and companies how to accomplish better energy 
use.  A large part of the activities of the Swedish Energy Agency are related to international 
work. This work is carried out in several different organizations in the Nordic countries, in 
Europe and globally.  International mechanisms, like emissions trading and  the Clean 
Development Mechanism and Joint Implementation are used for meeting the Kyoto 
protocol. The Swedish Energy Agency is working with Sida to promote development in the fields 
of energy and climate in selected countries. Through bilateral agreements The Agency 
cooperates, among others, with Brazil, China and the United States on research in the field of 
energy. International agreements and promotion of Swedish energy technology and cleantech 
solutions are important tools in the Agency's work with commercialization and innovation.  The 
Agency is one of the biggest founders of research, development and demonstration in the 
Swedish energy sector. The Agency has a governmental assignment both to promote Swedish 
competence and technology within the energy sector to other countries and to gather 
experiences from international networking. The goal is to contribute to a sustainable 
development. (Energimyndigheten, 2010b) 

6.2.2  The District Heating Board 

The District Heating Board was established in 2008 and is an independent organisational unit 
within the Swedish Energy Agency. The task of the District Heating Board is to act as a mediator 
during negotiations between district heating companies and their customers regarding the 
terms and conditions for district heating so that the District Heating Act (2008: 263) is 
complied with. The Board is responsible for mediation with district heating companies and 
companies who want to gain access to the district heating networks. The Chairman of the Board, 
other members and experts are appointed by the government for a fixed period4. 
(Swedish Energy Agency, 2011)   

6.2.3  Swedenergy (Trade association) 

Swedenergy, Svensk energi, is a non-profit industry organization representing companies 
involved in the production, distribution and trading of electricity in Sweden and has about 350 
members. These include state-owned, municipal and private sector companies as well as 
associations of different types. (Svensk Energi, 2010) 

                                                        

4 “When an application is made for mediation, the application must be accompanied by an application fee. The 

application fee is SEK 500 for a consumer and SEK 1000 for others. A consumer is a district heating customer who is 

a natural person and who uses district heating primarily for non-business purposes” (Swedish Energy Agency, 2011). 
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6.2.4  Swedish District Heating Association (Trade association) 

The Swedish District Heating Association, Svensk Fjärrvärme, is the sector organization for 
Swedish district heating companies, which together are responsible for 99 % of the heat 
deliveries in the country. The goal of the organization is to promote district heating and cooling 
as well as cogeneration and Combined Heat and Power (CHP) production and emphasizes the 
positive climate and environmental effects of these technologies. Svensk Fjärrvärme is the 
Swedish representative in the European district heating/cooling and CHP association Euroheat 
& Power.  (Svensk Fjärrvärme, 2010)  

6.3   SMEs    
A study of the Database of the Chamber of Commerce Mälardalen where 700 companies in the 
County of Västmanland with organic waste were listed has been done.  Out of these 700 
companies some 100 companies, with a potential of waste that can be converted into energy, 
have been picked out and divided into line of business groups. 

6.3.1  Company groups 

The companies studied are divided into 8 groups. Table 6.3.1 presents the overview of these 
groups and the number of companies in each group. The list of companies is presented in Annex 
1. A selection of 6 companies from different areas has been interviewed as per questionnaire. 

6.3.2  Questionnaire 

The questionnaires are the basic documentation for interviews with the companies in order to 
search for ideas and problems of the companies to be discussed for future innovations in the 
waste-to-energy area. The questionnaire starts with general company information, then follows 
questions about the current state of waste related issues such as type of waste (paper, wood, 
food waste and other organic material ), handling of waste today (all waste picked up or 
handling waste themselves), cost of waste handling (the municipality fee,  own handling costs,  
other costs). The companies are also asked to estimate the amount of waste which could be used 
for energy purposes, e.g. consist of paper, wood, food waste or other organic material. The whole 
questionnaire for company contacts is to find in the Annex 2.  

6.3.3  Result of Interviews 

The results of the interviews show that the companies handling of waste in-house is very time-
consuming and expensive. The companies are looking for solutions to facilitate the sorting and 
decrease the cost of staff.  Improvements of the logistics of picking-up, i.e. organized pick-up 
trucks, would also lower the costs and decrease the emissions of carbon dioxide. Some of the 
companies, for example one with waste from bird farming, see good possibilities for converting 
waste into biogas.  The overview of results of the interviews is presented in Table 6.3.2. 
 
In order to achieve more information some more companies has been interviewed regarding the 
waste treatment and how to find new solutions. 
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Table 6.3.1 Company groups and number of companies in each group (The Chamber of Commerce Mälardalen, 2010) 
Line of business Number of companies  
Food 16  
Hotel 8 
Sport arena 1 
Wood/construction 42 
Garden 9 
Recycling 6 
Packing 6 
Others 12 

6.3.4  Innovation Process  

During the first part of 2011 the Chamber of Commerce and MDU have invited some 50 
companies from different areas and organisations to take part in a meeting. The participants at 
this meeting represent alimentation companies, hotels, conference centres and hospitals as well 
as recycling companies. The project REMOWE was presented and each participant gave a short 
presentation of their company and informed about what they would be interested in the 
innovation process of the project. 
The questions raised during this meeting were: 

• Handling of organic waste in-house. 
• Automatic systems to facilitate sorting of waste in-house in a cost saving way 
• Logistic systems of economic pick-up of waste 
• Compressed waste to avoid “airspace” in containers 
• Design of waste receptacles in smaller spaces 

 
In connection with this meeting there was also a discussion on how to convert the cooling in 
storage rooms for cod, ice boxes etc. into heat. 
 
Another important question raised at the meeting was: “Why do the companies have to pay for 
hazardous waste?” Private persons can deliver all kind of wastes such as refrigerators, 
computers, lamps, dangerous liquids, paint etc. to the recycling stations in Sweden. The 
companies, however, have to pay for everything, i.e. there is a risk that a lot of hazardous waste 
will be thrown away and not delivered to waste plants. 
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Table 6.3.2 Results5 of interviews of SMEs. (The Chamber of Commerce Mälardalen) 
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7.  Conclusions 
The County of Västmanland is a rather sparsely populated region with a lot of forest land. 
Besides the EU regulations there are specific national legislation of relevance for the waste and 
energy sectors concerning for example taxes. There are also complementary rules for waste 
management that for example include regulations concerning municipalities waste management 
responsibilities. Generally waste owners and product producers have a strong responsibility for 
the waste. Concerning goals and strategies they in large follow the EU level goals and strategies. 
 
Waste statistics is hard to get for the regional level and the situation concerning the industrial 
waste is especially uncertain. From the available data it can be concluded that most of the waste 
(88%) is non-hazardous and recycling and landfill is the two most common treatments (about 
35 % each). At least 10 % of the total amount of waste is used for energy purposes or 
composting. 20 % of the waste is registered on the treatment category called “Preparation and 
sorting”. Part of this is used for energy recovery or recycled. The total estimated waste-to-energy 
potential is estimated to be about 950 to 2500 GWh corresponding to about 4 to 10 
MWh/inhabitant. Since the waste statistics is very uncertain and the differences in data from 
different sources are large the estimation of the waste-to-energy potential is very uncertain and 
probably a lower value would be expected.   
     
The sectors with the largest energy use in the County of Västmanland are households, industry 
and transportation with 26 % each of the total energy use. The most used energy carrier is 
electricity with 37 % of the total energy used followed by fossil fuels with 34% of the energy used 
and district heating with 23%. A big share of the households energy use is district heating (52%). 
The share of renewable energy of the total used energy in the County of Västmanland is 
estimated to be about 45 %. 
 
The organic fraction of the waste is sorted at the households and used for biogas production in a 
biogas plant that is also up-grading the biogas to vehicle fuel. Biogas is also produced at the 
waste- water treatment plants in the county and some of it is used for heating. There is also a 
heating plant using waste both from households and industry as fuel. There are several 
companies in the county that have plans on building new plants for both biogas production and 
waste combustion.  
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Annex  1                        

  
 

Selected Companies in the field Waste-to-Energy in the County of 
Västmanland 

 
Food 
 Hotel 

Sports 
Arena Wood/Building Garden Recycling Package Other 

Mc Donalds First hotel  Rocklunda 
NCC Komponent AB NCC 
Construction  Norells Trädgårdar Il Recycling Scanspac AB Ecoil 

Coop Best Western   PEAB Sverige SB Åsby Hem & Trädgård Ragnsells Skultuna Flexible Fagersta Eneergetics 

Hemköp Elite   Ponsse AB Blomstergrossisten 
Sten Gotthard 
Återvinning AB Mintec paper Svensk miljöpartner 

Willys AB Choice   Tieto Enator Forest & Energy AB 
Göran Lindkvist 
Trädgårdscenter Stena Recycling Västmanlands palltjänst Wirsbo Biobränsle 

Gesala Ägg Clarion   Exin Bygg & Inredning i V-ås AB Plantagen AB Kolbäcks Återvinning HMK Emballage AB 

Ena Energi 
AB/Agrobränsle 
(Enköping) 

ICA Maxi m.fl Scandic   Byggnadsfirma O Nilsson AB 
Mälardalens Mark o 
Trädgårdsservice AB 

Mellansvensk 
Industrisanering Skultuna Emballage 

Energikontoret i 
Mälardalen 

Kungsbyn 
Bygdens mat Hakongården   YIT Sverige AB Ridskolan i Strömsholm     

Lantmännens 
Agroenergi AB 

Sodexo AB 
Aros Congress 
Center   Bostads AB Mimer Blomsterlandet     

Lantmännen 
Agroenergi 

Samhall AB     Bodén Mark & Anläggningar Blomgaraget     Structor Miljöteknik AB 
Grönsakshallen 
Ingvar Johansson 
AB     ICA Fastigheter AB       Sala Heby Energi 
Mälardalens Frukt 
& Grönt AB     Munktorps Träförädling       

Fastighetskontoret i 
Västerås Stad 

Saba Frukt o 
Grönt AB     Riksbyggen       VafabMiljö Ab 
Åsby kött o 
Vilthandel i HHr 
AB     Setra Trävaror i Skinnskatteberg         

Burger King     Karl Hedin bygghandel          

Max     Riksbyggen         



 
 
 
 

 
 

 

Food 
 Hotel 

Sports 
Arena Wood/Building Garden Recycling Package Other 

Lidl     Bostjärnan         

      Verner Andersson         

      HSB         

      JM Bygg         

      IKEA         

      Hästens Sängar         

      Lectus Sängar         

      Byggnadsfirman Lund         
      Widéns Byggmarknad i Sala         

      Salabostäder         

      Karl Segerström AB         

      Byggpartner i Dalarna AB         

      Bravida Sverige AB         

      
CE Morberg Anlägggning & Energi 
AB         

      Beijer Byggmaterial         

      Aspholmens Fastigheter AB         

      Berg o Byggteknik i Norberg AB         

      Ljungträ AB         

      Orrests Dörr AB         

      Karl Hedin Sågverk         

      Klövern AB         

      Nordiska Byggträ AB         

      Mälarvillan         

      Bauhaus         

      Cheapy Lägprisbygg         

      Svensk Markservice AB         

      Mark Fastighet Mälardalen         



 

 

 
Annex 2: Questionnaire for Company Contacts  

[English version ] 

                                                                                   
 

 
 
The REMOWE project focuses on energy resources from waste and actions to promote 

implementation of energy efficient technology within the waste-to-energy area. Within this project 

Mälardalen University collaborates with companies and organisations in the region. (Chamber of 

Commerce's role is to contact companies and other organizations that use organic waste to help 

them to find the demand. These companies and organizations together with Mälardalen University 

and experts will develop ideas that can contribute to  reduction of their costs and environmental 

innovations) 

 Please note that all information will be handled in a CONFIDENTIAL manner. 

 
 
 
General Company information: 
Company Name: 
Contact: 
Telephone: 
E-Mail address: 
Web address: 
Bransch/Sector: 
No of Employees: 
 
 

 

 

1. Are you interested in new ideas to decrease the costs and to find new 
processes for your garbage and waste handling as well as develop 
environmentally friendly processes? 

  

2. Type of waste (What kind of waste do you have in your company?) 
□ Paper 
□ Wood 
□ Food waste 
□ Textile 



 

 

□ Other organic material (Please specify) 
 

3. Handling of waste today (How do you handle your waste today?) 
a) All waste picked up today  
b) Some handling ourselves (if yes, please mentioned what kind of waste you handle yourselves) 
c) How often is the waste picked up? (If different occasions for different waste, specify s what and 

when) 

 

4. Cost of waste handling today 
a) The municipality fee?  How much? 
b) Own handling cost?  (As precise as possible incl. cost for personnel) 
c) Other costs?  (For example  rental for containers, special treatment etc.) 
 

5. How much of the waste do you think could be used for energy purpose by 
incineration/combustion for heat and/or electricity production and/or 
fermentation for biogas production? 

 

6. Do you have already today a few thoughts that you would like to evaluate?  
 

7. Would you like to be a part in a group of companies together with 
expertise to discuss possibilities and development of waste in order to 
decrease your costs and improve sustainability? 
 

8. Skulle du vilja vara med i en diskussionsgrupp av företag där vi 
tillsammans med experter kan utveckla möjligheterna att sänka era 
kostnader för hantering av ert avfall samt hållbart förbättra er 
avfallshantering? 

 
a) How much time would you / you are able to devote to this? 
b) How often do you think it is possible to put off for these meetings? 
c) Do you want to join a group within your industry or a different industries 

group? 
 

 



 

 

 
Annex 2: Questionnaire for Company Contacts 

[Swedish] 
 

 

                                                                                   
 
 

Remowe – Ett samarbete mellan Företag och Mälardalens Högskola för att finna lösningar för 

att utveckla möjligheten att göra avfall till energi. (Handelskammarens roll är att kontakta företag och 

andra organisationer som använder organiskt avfall för att finna efterfrågan, som tillsammans med 

Mälardalens högskola och experter utvecklar idéer som kan bidra till kostnadssänkningar och 

miljöfrämjande innovationer) 

 

Vi hanterar all information med SEKRETESS. 

 
Allmän förtegsinformation:  
Företagsnamn: 
Kontakt 
Telefon: 
Mail adress: 
Web adress: 
Bransch/Sektor: 
Antal anställda: 
 
 
 
 
 

1. Skulle du vara intresserad av nya idéer och metoder för att bl.a. sänka 
dina kostnader för hantering av skräp och avfall samt utveckla 
miljöfrämjande processer? 
 

2. Avfall (Vad har ni för avfall i ert företag?) 
 

�  papper 
� trä, flis 
� mat 
� textil 
� annat organiskt avfall 
 

3. Hur hanterar ni ert avfall idag? 
 

a) Hämtas allt avfall idag?  



 

 

b) Hanterar ni något själva? Sorterar etc. (Om ja, vad hanterar och sorterar ni?) 
C) Hur ofta hämtas avfallet?  (Om olika tillfällen för olika avfall, redovisa gärna vad och när 
 
 

 
4. Vad betalar ni idag för hantering av avfall? 

a) Kommunalavgift? Hur mycket 
b) Egna kostnader (Precisera så mycket som möjligt inkl personalkostnader) 
c) Andra kostnader? (t.ex. hyra av container, specialhantering etc. 

 
5. Hur mycket kan omvandlas till energi eller kompostering?  

 
6.  Har du redan idag några funderingar som du skulle vilja att vi 

utvärderar? 
 

7.  Skulle du vilja vara med i en diskussionsgrupp av företag där vi 
tillsammans med experter kan utveckla möjligheterna att sänka era 
kostnader för hantering av ert avfall samt hållbart förbättra er 
avfallshantering? 
a) Hur mycket tid skulle du/ni kunna ägna åt detta? 
b) Hur ofta anser du att det är möjligt att sätta av för dessa möten? 
c) Vill du delta I en grupp inom er bransch eller en grupp med olika branscher? 


