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of MSW transported to open dump, and disposal of sorted waste shall not be accepted. 

Otherwise, there are no changes in what type of waste that should be of focus and priority. 

Currently, the waste categories of priority are plastics (such as marine plastic waste), food 

waste, critical raw materials, materials from construction industry and bio-products. These 

changes will affect Norway, as the regional regulations set guidelines for national policies and 

plans.  

 

According to the Norwegian Environment Agency (NEA) the amount of solid waste in 

Norway increases as a result of economic growth and higher consumption rates (NEA, 

2015b). The amount of waste is increasing more than the GDP (Gross Domestic Product), 

were the main contribution is from industrial waste. However, during the last decade, the 

amount of industrial waste has decreased while waste generated by households has increased. 

In 2013, 22 per cent of the total amount of waste generated in Norway came from private 

households (see Figure 1). New data were available 25.05.2016, which confirms that the total 

amount of waste still increases, and that the amount never been as high since Statistics 

Norway started waste accounting (SSB, 2016a). However, there were no changes with regard 

to private households and domestic waste.  

 

 

 

 

 

In September 2015 the UN announced and completed the Sustainable Development Goals 

(SDG), which replaced the Millennium Development Goals (MDG) from year 2000 

(Galatsidas, 2015, UN Department of Economic and Social Affairs, 2015, UN General 

23 % 

22 % 

20 % 

19 % 

16 % 

Waste Accounting, Norway 2013 

Manufacturing industry

Private households

Contruction and civil

enigneering works

Service industry

Other / unspezified

Figure 1: Waste accounting for Norway in 2013 based on data at Statistics Norway (SSB, 2015a)  
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Assembly, 2015). The SDGs are the shared agenda and working plan towards a more 

sustainable world, socially, economically and environmentally. It consists of 17 global goals 

and 169 targets that all countries are obliged to take into consideration. In a Norwegian 

context goal 11 are evaluated to be of special concern (Grønningsæter and Stave, 2015), 

which focus on how to get sustainable cities and communities. Norway does also need to 

comply with the SDGs and this will in all likelihood influence the various districts and 

municipalities of Norway, in addition to companies and enterprises. It will also lead to 

changes in the national goals, initiatives and strategies (UD, 2015).  

 

One of the Norwegian national goals regarding solid waste is that the amount should not 

increase more than the economic growth. This means that waste generation should decouple 

from economic growth and increase less rapidly (NEA, 2015b, NEA, 2015c). Proper waste 

management systems will reduce negative environmental impact and emissions of GHGs, 

such as methane from disposal of organic waste to an open dump and hazardous waste 

consisting of chemicals, dangerous substances or heavy metals. At the same time, waste is a 

resource that can be reused, such as plastics and cardboard. 

 

Topics such as climate change, negative environmental impact, consumption and waste 

generation, and resource scarcity, are interconnected. The environment has been put at risk 

due to the social metabolism and transition into industrial societies (Ghisellini et al., 2015, 

Fischer-Kowalski et al., 2014). Our negative impact on the natural environment and climate 

has increased significantly since the 1990s (KLD, 2016, Houghton, 2015, IPCC WG3, 

2014b). Therefore, a closed loop system, where recycling and reuse are of focus, is crucial 

and important in order to develop sustainable societies. Proper adaptation and mitigation 

strategies are to be developed, as increased population will lead to increased amount of 

consumption, as well as waste. Without proper waste management systems and strategies, 

including measuring and reporting of performance, both the environment and the human 

health will be put at risk. To reach the development goals at a global and national level, 

actions at a local level are crucial as well. Thus, tools to guide the local communities and 

cities in the right direction will be very useful. 
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Figure 2: Research Model based on and inspired by Davis (1998). 
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Table 1: Overview of the literature search process at Oria and Scopus, including keywords, sorting and 

relevant findings. 

Date Database / 

search 

tool 

Keywords Sorting Findings 

25.01.16 

  

  

  

  

  

  

  

  

  

Oria  

  

  

  

  

  

  

  

  

  

"waste management" 

AND "performance 

indicators" 

  

  

  

  

  

  

  

Relevance 

  

  

  

  

  

  

Zaman and Lehmann (2013) [Science 

Direct] 

Sanjeevi and Shahabudeen (2015) 

[SAGE] 

Wilson et al. (2015) [Science Direct] 

Huang et al. (2011) [Science Direct] 

Chavez et al. (2011) 

Mendes et al. (2013) [Science Direct] 

Font Vivanco et al. (2012) [Science 

Direct] 

Popularity None 

"waste management" 

AND "performance 

indicators" AND 

"Norway" 

Relevance, 

Popularity 

Nothing relevant 

"waste management" 

AND "performance 

indicators" AND 

"municipal*" 

Relevance The same results as above (Zaman & 

Lehmann, Sanjeevi, Wilson etc.) 

27.01.16 

  

  

Scopus 

  

  

"waste management" 

AND "performance 

indicators" 

  

Date, 

relevance + 

cited by 

  

Rigamonti et al. (2016) 

Manfredi and Goralczyk (2013) 

"solid waste 

management" AND 

"performance indicators" 

Nothing relevant 

09.03.16 

  

  

Oria  

  

"Municipal solid waste" 

AND "management" 

AND "reporting" OR 

"audit*" 

Relevance + 

Popularity 

  

Nothing relevant 

"Municipal solid waste" 

AND "management" 

AND "reporting" 

Nothing relevant 

Scopus "Municipal solid waste" 

AND "management" 

AND "reporting" OR 

"audit*" 

Nothing relevant 

19.04.16 Scopus “circular economy” AND 

“sustainability 

 

 

“circular economy” AND 

“sustainable 

development” 

Date 

 

Relevance 

 

Date  

Relevance 

Sauvé et al. (2016) 

 

Ghisellini et al. (2015) 

Murray et al. (2015) 

Nothing relevant 

Oria “solid waste” AND 

“environment” AND 

“impact 

Relevance 

Popularity 

Harrison et al. (2007) 
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The articles and literature in Table 1 were evaluated to be relevant for the study. However, 

none of the articles considered a Norwegian or Scandinavian context. Most of the literature 

has a high focus on China, among others due to high industrialization, changes in 

consumption patterns, rapid urbanization and high increase in municipal solid waste (MSW). 

Because of this, some articles were excluded. Additionally, some articles and literature were 

eliminated as the focus was on construction waste and not domestic MSW. 

 

Literature review shows that there are several articles about performance indicators with 

regard to waste management (Zaman and Lehmann, 2013, Sanjeevi and Shahabudeen, 2015, 

Wilson et al., 2015, Huang et al., 2011, Mendes et al., 2013, Font Vivanco et al., 2012, 

Rigamonti et al., 2016). However, none of them mention ISO 37120, which might be because 

the standard not only considers solid waste but other topics and city services as well. Many 

are suggesting one or two indicators for specific contexts. Mostly there are cases from Asia 

(China, Taiwan, Japan e.g.), but also countries in other parts of the world such as Portugal and 

Mexico. These are places characterized by changes and transformations due to population 

growth, changes in consumer habits and patterns, density and industrial development. There 

are relatively new articles on the topic with various local cases, contexts and empirical data.  

 

Life cycle perspective is an important focus in most of the articles and research, were LCA or 

MFA also has been applied (Rigamonti et al., 2016, Font Vivanco et al., 2012). These 

methodologies are also crucial in Christensen’s Solid Waste and Technology Management 

(2011), which is a relevant book with regard to the study. 

 

Other literature 

In addition to articles and published scientific papers, curriculum from previous courses is 

used, such as the book by Christensen (2011), as well as Industrial Ecology and Sustainable 

Engineering by Graedel and Allenby (2010) and Global Warming. The complete briefing by 

Houghton (2015). Part of the literature was found during the preliminary project, which this 

study is a continuation of. These articles and searches (more precisely on sustainable 

development of communities) are not shown in Table 1.  

 

Regarding ISO 37120 specifically, there are not any literature available on the databases. 

Thus, literature and documents on this standard were obtained from Norwegian 
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eventually disposed in landfills, surface impoundments (which 

eventually become landfills), land application units, or by deep well 

injection. 

Indicator A qualitative, quantitative or descriptive measure. (ISO/TC 

268/WG 2, 

2015) 

“An indicator is something that is devised or already exists and that is 

employed as though it were a measure of a concept. […] Indicators 

may be direct or indirect in their relationship to the concept for which 

they stand”. 

(Bryman, 

2008) 

Industrial ecology An approach to the design of industrial products and processes that 

evaluates such activities through the dual perspectives of product 

competitiveness and environmental interactions 

(Graedel and 

Allenby, 

2010) 

Life cycle Consecutive and interlinked stages of a product system from raw 

material acquisition or generation from natural resources to end-of-life 

treatment. Life cycle includes activities, products and services and may 

include procedure good and services as well as end-of-life treatment of 

products and delivery of services, for example design, manufacture, 

transport, packaging and end-use or disposal. 

(ISO/TC 

268/WG 3, 

2015) 

Management 

system 

Set of interrelated or interacting elements of an organization to 

establish policies and objectives and processes to achieve those 

objectives. A management system can address a single discipline or 

several disciplines. The system elements include the community’s 

structure, e.g. roles and responsibilities, planning, operation, etc. The 

scope of a management system may include the whole community, 

specific and identifies functions in the community or one or more 

functions across a group of organizations falling under the aegis of a 

community.  

(ISO/TC 

268/WG 3, 

2015) 

Measurement Process to determine value  (ISO/TC 

268/WG 3, 

2015) 

Monitoring Determining the status of a system, a process or an activity (ISO/TC 

268/WG 3, 

2015) 

Municipal solid 

waste 

According to the Pollution Control Act this would mainly be waste 

from private households – domestic waste. 

(KLD, 1981) 

Waste collected by or on behalf of municipalities. Waste flows 

managed under the responsibility of the local administration including 

waste collected on behalf of the local authority by private companies or 

regional associations founded for that purpose. MSW does not include 

waste from municipal sewage network or treatment, or municipal 

construction and demolition waste. MSW should include waste 

originating from: 

- Households 

- Commerce and trade, small businesses, office buildings and 

institutions (e.g. schools, hospitals, government buildings 

- Bulky waste (e.g. white goods, old furniture, mattresses) 

- Garden waste, leaves, grass clippings, street sweepings, the 

content of litter containers, and market cleansing waste, if 

managed as waste 

- Waste from selected municipal services, i.e. waste from park 

and garden maintenance, waste from street cleaning services 

(e.g. street sweepings, the content of litter containers, market 

cleansing waste), if managed as waste 

(ISO/TC 

268/WG 2, 

2015) 

Performance 

indicators for 

sustainable 

development 

Quantitative, qualitative or descriptive measures to periodically assess 

the performance of a city referring to its Sustainable Development. The 

indicators provide information about the condition of the sustainable 

development of a city. Indicators are intended to explain how the 

(ISO/TC 

268/WG 2, 

2015) 
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its structure and applicability. Thereafter, the focus will be more precisely on clause 16 and 

solid waste. 

 

Aim and Purpose 

The intention of developing ISO 37120 was to make a universal framework on how to create 

smart, sustainable and resilient cities and communities (Hov, 2015). Through an integrated 

and holistic perspective that considers the whole city system, including subsystems with 

various functions and services, the standard aims at helping and supporting communities 

(ISO/TC 268/WG 2, 2015). The standard may function as a supportive tool to help cities 

reaching their respective goals. The standard can help monitoring and tracking performance, 

progress and development of city services and quality of life over time. Besides measuring 

and monitoring performance and achievements, ISO 37120 can also be used as a tool in 

planning and target setting. Additionally, it can also be useful in elaboration of strategies for 

sustainable development in order to depart from business as usual (ISO/TC 268/WG 2, 2015, 

ISO/TC 268/WG 1, 2015).  

 

By making such a framework, cities and communities around the world will have the same 

understanding of relevant concepts and terms, as it is developed a vocabulary with 

descriptions and definitions that is related to the standard (ISO/TC 268/WG 3, 2015). 

Comparison between cities on how they perform will be feasible, which previously has been 

challenging due to variations in indicators and measurement procedures. By implementing 

ISO 37120, it will also be easier for cities and communities to learn from each other and share 

experiences and best practice, across a wide range of performance indicators.  

 

Structure 

ISO 37120 consists of three types of indicators (ISO/TC 268/WG 2, 2015). First, there are 

core indicators, which “shall” be applied when implementing the standard. Secondly, 

supporting indicators “should” be applied and are thus optional. For each indicator there are 

certain criteria and requirements on how to calculate and measure them, and when 

implementing the standard one shall report on the indicators in accordance with these 

descriptions. The city or community is responsible for gathering the data that is needed 

(ISO/TC 268/WG 3, 2015). The core and supporting indicators of ISO 37120 are categorized 

within the following themes and clauses: economy, education, energy, environment, finance, 
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fire and emergency response, governance, health, recreation, safety shelter, solid waste, 

telecommunication and innovation, transportation, urban planning, wastewater and water and 

sanitation.  

 

The third type of indicators is utilized to provide background information and statistics about 

the community. The profile indicators “(…) provide basic statistics and background 

information to help cities determine which cities are of interest for comparisons (…)” 

(ISO/TC 268/WG 2, 2015). The profile is determined based on indicators within five 

categories: people, housing, economy, government and geography, and climate (see Appendix 

G. List of Profile Indicators). Hence, the community’s informative reference will make peer 

comparison feasible by matching up communities with similar profile. For this study, the 

profile indicators are not quantified, which it should be when implementing the standard.  

  

Applicability 

ISO 37120 is not only applicable to cities. Municipalities and local governments could take 

advantage of this framework as well (ISO/TC 268/WG 2, 2015). As it is an international 

standard not all indicators might be as relevant in one context as in another one. Hence, the 

standard should be adjusted to local communities’ strategies and targets, as various contexts 

have different challenges, opportunities, qualifications and needs. Hov (2015) did an analysis 

on the applicability and relevance of this standard with regard to Trondheim kommune, and 

found that some indicators were less relevant. In the project, which this study is a continuation 

of, Stjørdal kommune were the case municipality (Hage, 2015). In terms of Stjørdal, urban 

residential development and associated environmental challenges were the main focus, as 

these were challenges the municipality were facing. In this regard it was assessed whether 

ISO 37120 could contribute in improving Stjørdal’s environmental sustainability 

performance, or not. Results showed that at that point of time, the standard could not be 

properly implemented as a tool, due to unclear and unspecific goals and targets, which were 

evaluated to not be measurable. Hence, the standard could be useful as a tool to concretize 

these goals, and to be an inspiring resource. 

 

ISO 37120 can be also used in combination with other international standards, such as the 

management systems offered by “ISO 37101 Sustainable development and resilience of 

communities – Management system”, “ISO 37150 Smart community infrastructures”, as well 
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as “ISO 14001 Environmental management systems” (ISO/TC 268/WG 1, 2015). In ISO 

37120 there are no guidelines in terms of reporting and auditing. Hence, it might be beneficial 

and useful to combine it with other standards. 

 

Solid Waste 

In clause 16 in ISO 37120, solid waste is emphasized and the topic of concern. In total it 

consist of ten indicators, were three of them are core and the rest are supportive (see  

Table 3). Waste management is important with regard to the sustainability of a city, as it 

influence and contribute to public health, the local economy, the environment as well as the 

social understanding and education (ISO/TC 268/WG 2, 2015). In general, it influences the 

city health, the cleanliness and quality of life.  

 

“A proper solid waste system can foster recycling practices that maximize the life cycle of 

landfills and create recycling micro-economies; and it provides alternative sources of energy 

that help reduce the consumption of electricity and/or petroleum based fuels” (ISO/TC 

268/WG 2, 2015:47). 

 

Table 3: List of solid waste indicators in clause 16 in ISO 37120, showing which are core and which are 

supportive to apply. 

16.1 Percentage of city population with regular solid waste collection (residential) Core 

16.2 Total collected municipal solid waste per capita Core 

16.3 Percentage of city's solid waste that is recycled  Core 

16.4 Percentage of the city's solid waste that is disposed of in a sanitary landfill Supportive 

16.5 Percentage of the city's solid waste that is disposed of in an incinerator Supportive 

16.6 Percentage of the city's solid waste that is burned openly Supportive 

16.7 Percentage of the city's solid waste that is disposed of in an open dump Supportive 

16.8 Percentage of the city's solid waste that is disposed of by other means Supportive 

16.9 Hazardous Waste Generation per capita (tonnes) Supportive 

16.10 Percentage of the city's hazardous waste that is recycled Supportive 

 

To each indicator there is added information about its importance, on what is calculated as 

well as how it shall be calculated. Additionally, there are notes on data sources and data 

interpretation, information on what type of waste should be included and other requirements. 

For instance, waste from municipal construction and demolition is not included, as well as 

municipal sewage network and treatment. In Table 5 in Chapter 3.5.3 an overview of various 

disposing methods and the environmental consequences related to each of them, are 

presented. The table does also include composting and transport, which is not part of the solid 

waste indicators in ISO 37120. 
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principles of management-effectiveness and cost-effectiveness, as well as the principle of 

social profitability. 

 

Domestic waste 

As stated in the Norwegian Pollution Control Act, the municipalities and local authorities are 

responsible of collecting waste generated by private households (KLD, 1981). They shall 

continuously manage and follow-up issues regarding waste and waste treatment, and arrange 

and establish a waste management system that treats various types of waste (NEA, 2015a). 

The local authorities are responsible of establishing a waste management system and making 

decisions on treatment, disposal, source separation and location (Christensen, 2011).  

The Pollution Control Act was first published in 1981, and one of the chapters addresses solid 

waste and waste management specifically. The overall aim of the act is to promote waste 

reduction, acceptable and effective waste management systems, as well as environmental 

protection. Besides this act, there is also the Pollution Regulations, which contains more 

specific requirements regarding pollution control (KLD, 2004a). Other national regulations of 

relevance, is the Waste Regulations. The local authorities may develop and define their own 

regulations, containing specific information, requirements and instructions on management of 

MSW in that area (KLD, 1981), such as how the waste should be gathered, transported, stored 

and handled.  

 

Commercial waste is also part of the local authorities’ area of responsibility. The businesses 

that are responsible for the commercial waste generation might be instructed to report to the 

local authorities. Industries and enterprises in the area can also, by agreement with the local 

authority, subscribe to get their waste collected by the waste management agency. This does 

normally depend on what kind of waste is generated, the waste category. 

 

Other Norwegian laws and regulations which are directly or indirectly relevant to MSW: 

- Planning and Building Act 

- Municipal Health Service Act  

- Infection Control Act 

- Product Liability Act 

- Protection Against Fire and 

Explosions Act 

- Second-Hand Goods Act 

- Competition Act 

- Public Affairs Act 

- Environmental Information Act 

- Freedom of Information Act 

- Public Administration Act 

- Working Environment Act
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(EEA, 2016). However, domestic waste is also contributing a lot to the total amount of waste 

in Europe. In Norway the amount of domestic waste per capita is 10 kg lower than the 

European average, according to data from 2012 (NEA, 2014d).  

 

EUs priority is to follow the waste hierarchy (see Figure 4). The waste hierarchy is a 

framework and common approach to waste management showing areas of focus and priority 

(EC, 2010, Christensen, 2011). On top is waste prevention, which is considered to be the most 

preferable solution. If waste is avoided and prevented, there is no need for management and 

there will less negative environmental impact (Harrison et al., 2007). The next solution is 

preparing for reuse, then recycling and the fourth is other recovery. The final and least 

preferable solution is disposal to landfilling or incineration, with no energy recovery (EC, 

2013). Put differently, the priority is to:  

 

“reduce the amount of waste that are generated, to maximize recycling and re-use, to limit 

incineration to non-recyclable materials, to phase out landfilling to non-recyclable and non-

recoverable waste and to ensure full implementation of the waste policy targets in all Member 

States” (EC, 2016).  

 

EU’s waste directives suggest that life cycle thinking should be part of all waste management 

decision-making (Christensen, 2011), which is the core perspective of industrial ecology.  In a 

life cycle perspective there are mainly four processes and phases within the waste 

management system: waste generation, collection, transport and treatment (Christensen, 

2011). Towards a CE these perspectives, IE and life cycle thinking, are crucial. Figure 5 

illustrates this approach, were the circle is closed through reuse, recycling and other recovery. 

In a linear economy, which is the opposite, disposal would be the solution 

 

Closing the loop – An EU action plan for the Circular Economy 

As mentioned in section 1.1 Background, EU published an action plan in December 2015 for 

development towards a circular economy (EC, 2015a). Closing the loop – An EU action plan 

for the Circular Economy deals with the transition into a circular economy were resource 

efficiency and reduction in negative environmental impact, in combination with economic 

growth and increased employment rates, are of concern. With regard to the plan, four changes 

to the waste directives were suggested (KLD, 2016). The commission suggested that 65 % of 

the MSW and 75 % of all packaging material should be recycled within 2030. Additionally, 

there were suggested that there should be a 10 % gradual reduction of MSW transported to 
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open dump, and that disposal of sorted waste shall not be accepted. There is also a 

requirement that food waste should be recycled.  

 

The transition into a circular economy can bring not only economic benefits, but also social 

and environmental (EC, 2014a). By increasing the resource efficiency through energy- and 

cost savings, saving landfill space, as well as reduce emissions to the air (GHGs), the waste 

management practices will be improved. Through a circular economy more jobs will be 

created as well. The EU directives framework on solid waste requires the member nations to 

consider the goals that are developed and to have a proper waste management strategy. The 

action plan is also a contribution in reaching the UN SDGs (KLD, 2016), and will influence 

the waste management sector in Norway (Lystad, 2015). 

 

UN Environmental Action Programme 

In 2013 an EU Decision were made on having a general environmental action programme to 

2020 (EC, 2013). This action programme, Living well within the limits of our planet, had a 

vision for 2050 that the global society should have a green and sustainable economy leading 

to less emission and more robust ecosystems and ecosystem’s quality. Through a circular 

economy nothing should be wasted, as a way of making cities more sustainable. 

 

“In 2050, we live well, within the planet’s ecological limits. Our prosperity and healthy 

environment stem from an innovative, circular economy where nothing is wasted and where 

natural resources are managed sustainably, and biodiversity is protected, valued and restored 

in ways that enhance our society’s resilience. Our low-carbon growth has long been 

decoupled from resource use, setting the pace for a safe and sustainable global society” 

(EC, 2015b).    

 

The programme guides regional environmental policy until 2020, and entered into force in 

2014 (EC, 2015b). Key objectives are resource efficiency, low-carbon economy, conservation 

of natural capital and safeguarding from environmental pressure and risks. 
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Figure 4: EUs waste hierarchy showing the shift from disposal as main solution to prevention (EC, 2010). 

The most preferable solution is prevention and the least is disposal. 

 

 

 

Figure 5: EUs approach to waste management - a life cycle perspective were resources preferably are reused, 

recycled or recovered (EC, 2010). 
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indirectly. In terms of emission of GHGs, local air pollution, toxicity, food security and 

human health, waste generation are related somehow (KLD, 2013). See Chapter 3.5 Solid 

Waste and the Environment for more details. 

 

Regarding Norwegian environmental goals and targets, there are six topics, and the fourth is 

pollution. Within this topic, goal 4.3 deals with waste directly (NEA, 2014a). In terms of this 

goal, the Norwegian Environment Agency has specified two measurable indicators, as shown 

in Table 4. Regarding the first indicator, the total amount of waste generated has increased 

more than the economic growth (NEA, 2014e). From 2012 to 2013, the GDP increased by 1 

per cent, while the waste generation by 5 per cent. Hence, in terms of the first indicator the 

target was not reached. Considering the second indicator within target 4.3, Norway is moving 

in the right direction (NEA, 2014c). Since 1995 the recovery rate in Norway has increased 

yearly. In 2013 81 % of all waste was recovered.  

 

Indirectly, Norway’s goals regarding climate issues could also be related to waste and waste 

management, as several disposal methods lead to emissions of GHGs (see Table 5 in Chapter 

3.5.3). The goal of Norway being a low-emission society by 2050 and achieve carbon 

neutrality in 2050 are two examples, as shown in Table 4. Additionally, Norway will 

contribute in reducing global emissions of greenhouse gases, which is another national 

environmental goal. Regarding pollution, elimination of releases of hazardous substances is 

an important national goal that affects the waste management sector. Biodiversity is another 

topic of concern, which indirectly is connected to waste management. This will be elaborated 

on in the next section.  

 

Table 4: National environmental goals that are relevant in terms of solid waste and waste management (NEA, 

2014a, NEA, 2014b). 

Topic Target Indicator 

4. Pollution 4.3: The growth in the quantity of waste 

generated will be considerably lower 

than the rate of economic growth, and 

the resources in waste will be used as 

fully as possible through recycling and 

energy recovery 

1: Growth in waste generation relative to economic 

growth (expressed as change in GDP) 

2: Proportion of non-hazardous waste recovered, 

based on figures for the total quantity of waste for 

which information on treatment/disposal is 

available 

5. Climate 5.1: Norway will be a low-emission 

society by 2050 

 

 

5.2: Norway will achieve carbon 

neutrality in 2050. 

National emission trends and use of flexible 

mechanisms 
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health (ISO/TC 268/WG 2, 2015), as many toxics are breaking down quite slowly in the 

environment (Harrison et al., 2007). By reusing, recycling and reclamation hazardous wastes, 

risks will be reduced. Additionally, scarce natural resources will be protected and conserved, 

and the reliance on raw materials and energy will be lower.  

 

 

Table 5: Waste management methods and associated environmental impacts (Harrison et al., 2007).  

 
Landfill Composting Incineration Recycling Transport 

Air Emissions of 

methane (CH4) 

and carbon 

monoxide (CO) 

odours 

Emissions of 

methane (CH4) 

and carbon 

monoxide (CO) 

odours 

Emissions of 

SO2, NOx, HCI, 

HF, NMVOC, 

CO, CO2, N2O, 

dioxins, furans, 

heavy metals 

(Zn, Pb, Cu, As) 

Emissions of dust Emissions of 

dust, NOx, SO2, 

release of 

hazardous 

substances 

from accidental 

spills 

Water Leaching of 

salts, heavy 

metals, 

biodegradable 

and persistent 

organics to 

groundwater  

N/A Deposition of 

hazardous 

substances on 

surface water 

Wastewater discharge Risk of surface 

water and 

groundwater 

contamination 

from accidental 

spills  

Soil Accumulation 

of hazardous 

substances in 

soil 

N/A Landfilling of 

ashes and scrap 

Landfilling of final 

residues 

Risk of soil 

contamination 

from accidental 

spills 

Landscape Soil occupancy; 

restriction on 

other land uses 

Soil 

occupancy; 

restriction on 

other land uses 

Visual intrusion; 

restriction on 

other land uses 

Visual intrusion Traffic 

Ecosystems Contamination 

and 

accumulation of 

toxic substances 

in the food 

chain 

Contamination 

and 

accumulation 

of toxic 

substances in 

the food chain 

Contamination 

and 

accumulation of 

toxic substances 

in the food 

chain 

N/A Risk of 

contamination 

from accidental 

spills 

Urban areas Exposure to 

hazardous 

substances 

N/A Exposure to 

hazardous 

substances 

 Risk of 

exposure to 

hazardous 

substances 

from accidental 

spills; traffic 
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Table 6: The table shows who responded to the questionnaire, whether they were representing a local waste 

management agency (WMA) or the local authority (LA), and if the municipality are part of an inter-

municipal WMA (IKS). 

Municipality Working position Waste management 

agency (WMA) or local 

authority (LA) 

Part of an inter-

municipal WMA 

(IKS) 

Asker Faggruppeleder gjenvinning LA No 

Oslo Seniorkonsulent 

/internasjonalt arbeid, 

strategiutvikling 

LA No 

Hamar Miljørådgiver LA Yes 

Nittedal Konsulent LA Yes 

Rælingen Avdelingsleder VA LA Yes 

Fet Enhetsleder kommunal- 

teknikk 

LA Yes 

Stavanger and nine 

neighbouring 

municipalities (IVAR): 

Finnøy, Gjesdal, Hå, 

Klepp, Randaberg, 

Sandnes, Sola, Strand and 

Hjelmeland 

Fagansvarlig renovasjon, 

IVAR IKS 

WMA Other: Responds on 

behalf of an inter-

municipal WMA 

Gjerdrum Teknisk leder LA Yes 

Renovasjonsselskapet for 

Drammensregionen (RfD). 

Municipalities: Drammen, 

Lier, Nedre Eiker, Øvre 

Eiker, Modum, Røyken, 

Hurum, Sande and Svelvik 

Senior prosjektleder WMA Other: Responds on 

behalf of an inter-

municipal WMA 

Bergen and eight 

neighbouring 

municipalities (BIR): 

Askøy, Fusa, Kvam, Os, 

Osterøy, Samnanger, Sund 

and Vaksdal 

FOU sjef i BIR As WMA Yes 

Sandnes Seksjonsleder, miljø og 

renovasjon 

LA Yes 

Time, Rennesøy og 

Kvitsøy (TRK) 

Driftssjef WMA Yes 

Stavanger Miljøvernsjef LA Yes 

Bergen Miljøsjef LA Yes 
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(Svendsvoll, 2016). The waste agency reports data to the local authorities and as it is an inter-

municipal agency, the data is not separated for each municipality. Thus, in KOSTRA the data 

are separated based on population or other factors. This is also a reason why RfD do not trust 

KOSTRA data and do not compare themselves with other municipalities based on this 

information system. Instead, a benchmarking system and program, offered by NWMRA, is 

applied by RfD. It is a quite comprehensive system that is voluntary to apply, and those 

applying it reports data every 2
nd

 year.  It is targeted towards waste management agencies and 

activities. RfD expresses that the ISO standard is quite expensive and that the solid waste 

indicators it includes will not contribute with any new insight or knowledge with regard to 

local environmental management. However, other standards are applied and considered, 

which are developed by Norwegian Standardisation, such as the guiding standard NS 9432 

(see Chapter 3.2.2). 

 

Asker kommune 

In Asker, as well as in Drammen (RfD), the benchmarking tool developed by NWMRA is 

utilized. According to Bjørnson (2016), this is very useful and gives a nice indication on local 

performance, as well as it gives an indication on what direction one is developing. It is also 

valuable being compared with similar waste management agencies or municipalities within 

Norway, which the tool offers. Asker and Drammen has been compared to each other several 

times. 

 

Bergen kommune 

In terms of Akervold (2016), who is a special adviser within city development in Bergen 

kommune, KOSTRA is good at making consensus and common understanding of data. 

However, the quality of the data is still weak as the waste management practice varies across 

municipalities. Thus, there are lack of trust in data due to uncertainty and inaccuracy. But 

KOSTRA is utilized anyways, as there are not any other data that are better to use. Bergen 

uses this data in comparison with other big cities, such as Oslo, Trondheim and Stavanger. It 

is informed that it do not exist any good standard on waste management to be applied, which 

is why it was responded in the questionnaire that the management systems are not considered 

to be satisfying (see Appendix C. Categorized Questionnaire Results). Additionally, there is 

an impression that in the waste management industry, the interest in standards is low. One 
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wants to do it simple and in the same way as before, Akervold claims, which is considered a 

disadvantage with regard to further development. In terms of ISO 37120, it is emphasised that 

as it is a quite new standard, Bergen kommune do not know much about it. If the standard 

were evaluated to be useful, it is assumed that one would already have been informed about it.  

 

At the launch of the NWMRA’s Redu-project at NTNU, Igesund (2016) were also contacted, 

who responded to the survey on behalf of the WMA in Bergen area (BIR). Igesund informed 

that one needs all waste disposal methods and solution, as there are some waste categories 

that should not be recycled. Sometimes incineration would be the best solution, which is the 

case regarding certain types of food waste. As an example, some food contains chemicals and 

crop spray, and this is something one does not want to compost and turn back into the soil. 

Thus, Igesund is sceptical to the goal of 65 % recycling of all MSW, because “how far should 

the focus on increasing the recycling rate go, if it is not sustainable after all?” 

 

Statistics Norway (SSB) 

SSB was contacted with regard to KOSTRA. Table 7 shows the questions that were asked and 

the responses, extracted from email correspondence with Vinju (2016). Thus, the language is 

Norwegian. Based on the responses, SSB is in general confident with KOSTRA data and 

reporting, and consider it to be satisfying. The main challenge with reporting, though, is 

assumed to be differentiating between commercial and domestic waste at the recycling plants. 

   

Table 7: Shows questions sent to SSB with regard to KOSTRA, and original answers from Vinju (2016). 

Question Response 

1. I hvilken grad er dataene som blir 

rapportert inn ansett som gode og 

nøyaktige? 

Til bruk i statistikk, dvs beregning av tall for hele landet, blir tallene 

ansett som gode. På kommunenivå kan det nok variere noe, men de 

fleste kommuner kar god kontroll på avfallsmengdene fra 

husholdningene sine. Men vi ser at kg avfall pr innbygger varierer 

ganske mye. Årsakene kan være at det er reelle forskjeller. F.eks at det 

er mer hageavfall i kommunene rundt Oslofjorden, og mindre i 

Lofoten. Eller årsakene kan være forskjeller i registrering, f.eks i 

hvilken grad kommunen har kontroll på innblanding av næringsavfall 

på gjenvinningsstasjonene. Det vil også være litt mangelfulle tall for 

EE-avfall og farlig avfall som leveres direkte til forhandlere. 

2. I hvilken grad er dere fornøyde med 

hvordan det rapporteres og måles? 

Vi er stort sett fornøyde med innrapporteringen fra kommuner og 

interkommunale avfallsselskaper. Fler og fler rapporterer inn innen 

fristen og antallet feil går ned. 

3. Hva er ansett som 

hovedutfordringene med slik 

rapportering, sett fra deres side? 

Hovedutfordringen er nok å kunne skille på husholdningsavfall og 

næringsavfall på gjenvinningsstasjonene. I tillegg mangler vi litt data 

for hvitevarer og annet EE-avfall, og farlig avfall som leveres direkte 

til forhandlere. 
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thus considered and identified all of them to be challenges. This was the only one responding 

that ‘reporting and measuring’ is a challenge. RfD, on the other hand, selected all options 

except ‘reporting and measuring’. Thus, in general terms reporting of data are not considered 

to be a challenge. Communication (internally/externally) is not considered being one of the 

main challenges either, as three out of fourteen responded it was. 

 

Table 8: Shows the responses on question 5 in questionnaire on what is the main focus within waste 

management in the community. The table is extracted from Appendix D and translated into English. 

Q5. What is the main focus within waste management in your municipality? 

Response category Local authority Number Waste management 

agency 

Number 

New technology and 

solutions 

Asker, Oslo, Hamar, Fet, 

Sandnes, Stavanger, Bergen 

7 RfD, BIR, TRK 3 

Increase of recycling rate / 

effective use of resources 

Asker, Oslo, Hamar, 

Gjerdrum, Sandnes, 

Stavanger, Bergen 

7 IVAR, RfD, BIR, TRK 4 

Strategies to reduce 

amount of solid waste 

Asker, Oslo, Hamar, 

Rælingen, Sandnes, 

Stavanger, Bergen 

7 IVAR, BIR, TRK 3 

Communication with 

private households 

Asker, Oslo, Hamar, Fet, 

Gjerdrum, Sandnes, 

Stavanger, Bergen 

8 RfD, BIR, TRK 3 

Cooperation with industry 

with regard to commercial 

waste  

Oslo, Hamar, Bergen 3     

I don’t know /  

I can’t answer 

        

Other Nittedal (“We are following 

ROAF’s strategies”) 

1 BIR (“Recycling quality 

and reduction of GHG 

emissions”) 

1 

 

Figure 7: Shows the results and share of response categories to question 6 in the questionnaire: What is 

considered to be the main challenged with regard to waste management in your municipality? 

0 2 4 6 8 10

Collection of waste

Treatment

Economic aspects

Communication

Reporting and measuring

To increase the recycling rate

To reduce negative…

I don't know /…

Other

Q6. What is considered to be the main challenge with regard to waste management in your 

municipality? 
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long as the municipality are part of an IKS. BIR does not trust data at KOSTRA either which 

is also an inter-municipal agency. Two of the respondents answered that they are not utilizing 

KOSTRA actively at all: the MWA in the Stavanger area (IVAR) and Bergen kommune. 

Thus, both Bergen and BIR are sceptical to KOSTRA. Those using it partly or actively apply 

it for several reasons, which Figure 9 illustrates. Selection of multiple options was possible 

(see note column in Appendix A. Questionnaire and Summary of Responses). In total nine 

responded to question about KOSTRA, and most of them are utilizing the data for all the five 

last categories. Questioning what the main challenge with the information and reporting 

system is, there is high agreement among both WMAs and LAs that data accuracy and quality 

is the main one (see Figure 10). One responded that there are no challenges with KOSTRA at 

all (Fet kommune), which also responded that they are utilizing it partly, and only in their 

internal communication. 

 

Table 10: Shows the responses to question 7 in the questionnaire on whether data at KOSTRA is being 

utilized actively or not. 

Q7. Are data from KOSTRA being utilized actively when working with environmental issues and waste 

management?  

Response category Local authority Number Waste management agency Number 

Yes Asker, Oslo, Gjerdrum 3     

No Bergen 1 IVAR 1 

Partly Fet, Stavanger 2 RfD, TRK 2 

I don’t know / 

I can’t answer 

Hamar, Nittedal, 

Rælingen, Sandnes 

4     

Other    BIR (“We are continuously 

working to improve the quality 

of reporting”) 

 1 

 

 

Figure 8: The diagram shows the distribution of answers to the various response categories for question 7 on 

whether KOSTRA are being utilized actively within environmental issues and waste management.  

21 % 

14 % 

29 % 

29 % 

7 % 
Yes No

Partly I don't know /

I can't answer

Other

Q7. Are data from KOSTRA being utilized actively when working with environmental issues 

and waste management? 
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The responses on question 14 (see Table 11 and Figure 12), was based on a short, informative 

description on the standard, which was given in the survey (see Appendix F. Description of 

ISO 37120 in Norwegian). Most of the respondents are undecided on whether ISO 37120 

could be useful as a tool or not. Most answered 3 on a scale from 1 (not interested) to 5 (very 

interested), which means that they are undecided and neither interested or not interested. 

Table 11 shows who responded what, separated between LA and WMA, while Figure 12 

shows the overall results graphically to the same question. IVAR and Bergen kommune are 

least positive, while the municipalities Oslo and Sandnes are the most positive respondents. 

Both Oslo and Sandnes kommune are interested in more information about the standard, as 

well as being compared with similar communities outside of Norway, with regard to waste 

management and performance. With regard to more information about the standard, Asker 

and TRK are interested as well, which both were undecided about the possibility of applying 

it as a tool.  

 

The results are quite varying and distinctive with regard to question 16 about being compared 

with other societies, as Figure 14 shows. In addition to Oslo and Sandnes, three other 

municipalities are interested in this as well (Fet, Stavanger and Bergen). However, completely 

uninterested is Gjerdrum kommune as well as the WMAs IVAR and RfD. Even though 

Bergen kommune are interested in being compared, they are not interested at all in more 

information about the standard. The results indicate anyway that the LAs in general are more 

interested in the standard, than the WMAs.  

 

 

Figure 11: Responses to question 13 in the survey on knowledge about ISO 37120 in the community. 

Yes

; 1 

No; 4 

Not sure; 9 

Q13. Have anyone in your local community heard about ISO 37120? 
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Table 11: The table shows what option each respondent chose with regard to question 14 in the questionnaire 

on ISO 37120 as a tool, extracted from Appendix D. Categorized Questionnaire Results Distinguished 

between WMA and L. 

Q14. To what degree do you think ISO 37120 could be useful as a tool to your municipality with regard to 

waste management? 

Response category Local authority Number Waste management agency Number 

1 (Low degree) Bergen 1 IVAR 1 

2     RfD, BIR 2 

3 (Undecided) Asker, Hamar, Nittedal, 

Rælingen, Fet, Gjerdrum, 

Stavanger 

7 TRK 1 

4 Oslo, Sandnes 2     

5 (High degree)         

 

 

 

Figure 12: Responses to question number 14 on to what degree it is assumed that ISO 37120 would be useful 

in local waste management. 

 
 

 
 

Figure 13: Results from question 15 in questionnaire showing the distribution of responses with regard to 

interest in more information about ISO 37120. 
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Table 12: Quantification of clause 16 solid waste in ISO 37120, based on data at KOSTRA (see Appendix D). 

Indicator Year Oslo Bergen Drammen Asker Unit NOTE 

16.1 

(core) 

Percentage of city 

population with 

regular solid waste 

collection 

(residential) 

 N/A N/A N/A N/A 

% 

This indicator does not 

exist in KOSTRA. 

However, it is assumed 

that this service is 

available for the whole 

Norwegian population 

(Hov, 2015). Description The percentage of city population with regular solid waste collection shall be 

calculated as the number of people within the city that are served by solid waste 

collection (numerator) divided by the total city population (denominator). The result 

shall then be multiplied by 100 and expressed as a percentage. 

 

The number of households in the city serviced with regular solid waste collection shall 

first be determined. The number of households being serviced  by the regular solid 

waste collection service shall then be multiplied by the current average household size 

for that city to determine the number of persons serviced with regular solid waste 

collection. 

16.2 

(core) 

Total collected 

municipal solid 

waste per capita 

2012 3.83E-01 4.04E-01 5.40E-01 4.34E-01 

t/cap 

 

2013 3.80E-01 4.34E-01 5.77E-01 4.55E-01 

2014 3.66E-01 4.49E-01 5.65E-01 4.08E-01 

2015 3.41E-01 4.27E-01 5.38E-01 3.99E-01 

Description The total collected municipal solid waste per capita shall be expressed as the total 

municipal solid waste produced in the municipality per person. This indicator shall be 

calculated as the total amount of solid waste (household and commercial) generated in 

tonnes (numerator) divided by the total city population (denominator). The result shall 

be expressed as the total municipal solid waste collected per capita in tonnes. 

16.3 

(core) 

Percentage of 

city's solid waste 

that is recycled 

2012 79.42 77.54 82.32 83.23 

% 

 

2013 78.85 78.42 80.54 83.11 

2014 79.05 74.42 80.60 80.88 

2015 83.40 78.00 85.25 86.97 

Description The percentage of the city's solid waste that is recycled shall be calculated as the total 

amount of the city's solid waste that is recycled in tonnes (numerator) divided by the 

total amount of solid waste produced in the city in tonnes (denominator). The result 

shall then be multiplied by 100 and expressed as a percentage. 

16.4 

(supportive) 

Percentage of the 

city's solid waste 

that is disposed of 

in a sanitary 

landfill 

2012 3.63 0.12 N/A 2.80 

% 

 

2013 3.28 0.14 2.64 2.43 

2014 3.16 5.06 2.92 3.01 

2015 3.27 5.94 2.97 3.45 

Description The percentage of the city's solid waste that is disposed of in a sanitary landfill shall be 

calculated as the amount of the city's solid waste that is disposed of in a sanitary 

landfill in tonnes (numerator) divided by the total amount of solid waste produced in 

the city in tonnes (denominator). The result shall then be multiplied by 100 and 

expressed as a percentage. 

16.5 

(supportive) 

Percentage of the 

city's solid waste 

that is disposed of 

in an incinerator 

2012 56.49 65.43 50.62 41.74 

% 

 

 2013 55.80 68.98 48.32 40.55 

2014 56.72 66.86 49.22 45.47 

2015 57.94 69.81 51.04 41.64 

Description The percentage of the city's solid waste that is disposed of in an incinerator shall be 

calculated as the amount of the city's solid waste that is disposed of in an incinerator in 

tonnes (numerator) divided by the total amount of solid waste produced in the city in 

tonnes (denominator). The result shall then be multiplied by 100 and expressed as a 

percentage. 
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16.6 

(supportive) 

Percentage of the 

city's solid waste 

that is burned 

openly 

   N/A N/A N/A N/A 

% 

Burning solid waste 

openly is not legal or part 

of Norwegian practice 

(KLD, 2004b, KLD, 

1981). Thus, the indicator 

is not relevant in this 

context. 

Description The percentage of the city's solid waste that is burned openly shall be calculated as the 

amount of the city's solid waste that is burned in tonnes (numerator) divided by the 

total amount of solid waste produced in the city in tonnes (denominator). The result 

shall then be multiplied by 100 and expressed as a percentage. 

16.7 

(supportive) 

Percentage of the 

city's solid waste 

that is disposed of 

in an open dump 

   N/A N/A N/A N/A 

% 

Open dump is referred to 

“an uncovered space or 

hole where solid waste is 

disposed of without 

further treatment” 

(ISO/TC 268/WG 2, 

2015). In KOSTRA, 

values exist for waste that 

is disposed of at a 

“deponi”, which is a 

permanent disposing site 

for waste, a sanitary 

landfill. These values are 

applied for indicator 16.4. 

In Norway waste disposal 

is strictly regulated (KLD, 

2004b).  

Description The percentage of the city's solid waste that is disposed of in an open dump shall be 

calculated as the amount of the city's waste that is disposed of in an open dump in 

tonnes (numerator) divided by the total amount of solid waste produced in the city in 

tonnes (denominator). The result shall then be multiplied by 100 and expressed as 

percentage. 

16.8 

(supportive) 

Percentage of the 

city's solid waste 

that is disposed of 

by other means 

2012 N/A 2.25 1.30 N/A 

% 

Relevant indicators exist 

in KOSTRA, but some 

values are missing. 
2013 N/A N/A 0.24 N/A 

2014 N/A N/A 0.05 N/A 

2015 N/A N/A 0.05 N/A 

Description The percentage of the city's solid waste that is disposed of by other means shall be 

calculated as the total amount of the city's solid waste that is disposed of by other 

means in tonnes (numerator) divided by the total amount of solid waste produced in the 

city in tonnes (denominator). The result shall then be multiplied by 100 and expressed 

as a percentage. 

 16.9 

(supportive) 

Hazardous Waste 

Generation per 

capita (tonnes) 

2012 3.66E-03 8.47E-03 1.87E-02 9.78E-03 

t/cap 

 

2013 4.33E-03 8.92E-03 1.97E-02 9.25E-03 

2014 5.43E-03 1.02E-02 2.05E-02 1.11E-02 

2015 5.31E-03 1.12E-02 2.17E-02 1.38E-02 

Description The hazardous waste generation per capita shall be calculated as the annual total 

amount of hazardous waste in tonnes (numerator) divided by total city population 

(denominator). The result shall be expressed as total hazardous waste generated per 

capita in tonnes. 

16.10 

(supportive) 

Percentage of the 

city's hazardous 

waste that is 

recycled  

2012 11.71 9.00 10.09 10.51 

% 

 

2013 13.35 20.00 13.65 12.62 

2014 10.14 12.59 8.26 9.23 

2015 12.94 11.90 7.79 3.77 

Description The percentage of the city's hazardous waste that is recycled shall be calculated as the 

total amount of hazardous waste that is recycled in tonnes (numerator) divided by the 

total amount of a\hazardous waste that is generated in tonnes (denominator). The 

result shall then be multiplied by 100 and expressed as a percentage. 
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Figure 17 shows the results with regard to how much of the city’s solid waste that is disposed 

of in a sanitary landfill. It clearly shows that in this case Bergen has changed the most and 

increased its use of sanitary landfill from 2012 to 2015, with about 6 per cent. As values do 

not exist for Drammen in 2012, the graph shows 0 this year. Interpreting the graph, Oslo is the 

only one that has decreased its use of sanitary landfill in this period. 

 

The results for indicator 16.5 on waste that is disposed of in an incinerator are quite stable for 

all the municipalities in the period of concern (see Figure 18). This is the most stable results, 

and shows a trend that is quite constant and not changing remarkably. Anyhow, the 

percentage is quite distinctive comparing Asker and Bergen, while Oslo and Drammen are 

more identical in this case. With regard to hazardous waste generation per capita, though, it is 

completely different (see Figure 19). For all the municipalities the values have increased. The 

graph shows that Asker has increased its amount of hazardous waste per capita the most, but 

overall Drammen generates more. In Oslo kommune the amount is lowest throughout the 

whole period. Note the values in the y axis. The changes and differences are not that 

significant.  

 

Considering the percentage of the city’s hazardous waste that is recycled, the trend is quite 

distinctive and not stable at all when comparing the municipalities (see Figure 20 and Table 

15). Asker has decreased its recycling rate the most, with over 60 per cent, and Drammen with 

22 per cent. In terms of Bergen, the recycling rate has changed a lot. In 2013 Bergen recycled 

significantly more hazardous waste compared to 2012, 2014 and 2015. However, comparing 

values from 2012 and 2015, the rate has increased in Bergen with over 30 per cent. In both 

2012 and 2015 Oslo recycled the most. It is remarkable that Oslo, Asker and Drammen, 

which geographically are close to each other, differ that much regarding this indicator.  

 

It is assumed that adding results for indicator 16.3, 16.4, 16.5, 16.6 and 16.7 should be 100 %, 

which it is not in this case. The reason might be that KOSTRA data used for recycling 

(indicator 16.3) overlap with values used for incineration (indicator 16.5), as the parameter 

used for 16.3 does include material recycling, biological treatment and energy recovery from 

waste. It is not completely clear by ISO what should be included with regard to recycling.   
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Figure 15: Illustrates the results for indicator 16.2 in ISO 37120: Total collected municipal solid waste per 

capita [t/cap]. 

 

Table 13: Percentage change in total collected municipal solid waste per capita between 2012 and 2015 based 

on data in Appendix D. Quantification Parameters 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 16: Graph showing results for indicator 16.3 in ISO 37120: Percentage of city’s solid waste that is 

recycled [%]. 

 

Table 14: Percentage change of city’s solid waste that is recycled between 2012 and 2015, based on data in 

Appendix D. Quantification Parameters. 
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Figure 17: Graph showing results for indicator 16.4 in ISO 37120: Percentage of the city’s solid waste that is 

disposed of in a sanitary landfill [%]. 

 

 

Figure 18: Graph showing results for indicator 16.5 in ISO 37120: Percentage of the city’s solid waste that is 

disposed of in an incinerator [%]. 

 

 

Figure 19: Graph showing results for indicator 16.9 in ISO 37120: Hazardous Waste Generation per capita 

[t/cap]. 
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considered to be satisfying. Bergen responded it was satisfying to a low extent as it does not 

exist any proper waste management standard. According to Bratland (2016) there are not 

developed a standard due to variations in waste management practice. Akervold’s (2016) 

impression, on the other hand, is that in the waste management industry, one is a bit 

conservative and do thing the way one has always done it, which is disadvantageous with 

regard to future development. On the contrary, BIR is quite confident with the management 

system, compared to Bergen kommune. In general, there is high agreement among the 

respondents that the waste management systems are satisfying. This might be related to the 

fact that most of the respondents answered that it is developed a strategy plan and a 

communication plan with regard to waste management locally, as well as some are certified 

according to ISO 14001 or Eco Lighthouse. 

 

According to the questionnaire responses and result, what is least challenging (in terms of the 

response categories formulated and defined), is reporting and measuring. However, the main 

challenge with reporting and measuring itself, is the accuracy. The study and questionnaire 

indicates that there is lack in trust in KOSTRA data. Especially the WMAs are sceptical to the 

quality of it, and are not utilizing it to monitor activities and performance. With regard to 

LAs, other data with better quality do not exist (Akervold, 2016). Thus, the best data available 

is through KOSTRA. In terms of the questionnaire, a reason is the inter-municipal agencies 

collection of waste and data, which is not separated for each municipality. Thus, precise waste 

data from each municipality is not available, as the waste is collected and transported to the 

same handling plant. As a result, data is based on parameters and factors such as population. 

Collected and reported data are total values for the whole area, which might be incorrect when 

distributing to each municipality. Another reason for the imprecise data might be the 

variations in waste management practise. Despite the lack of trust in data, SBB are on the 

other hand content and satisfied with the data quality and reporting. Their impression is that 

the main challenges are differentiating between commercial and domestic waste at the 

recycling plants. 

 

As the questionnaire results show, none of WMA are utilizing KOSTRA data actively, such 

as RfD. According to BIR, internal data and information are applied instead and there is a 

high focus on improving the reporting procedures and data quality. Some are also part of 

NWMRA’s waste management benchmarking program, which are targeting towards agencies 
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quantification makes comparison feasible across communities, which also KOSTRA does. 

However, according to BIR, KOSTRA is not any good at comparison. The reason might be 

due to inaccurate data and data quality, or that to a WMA the comparison is not feasible. 

 

As Bratland and RfD indicates, some indicators within solid waste in ISO 37120 are not 

relevant in Norwegian context. Anyway, as the standard shall be adjusted to the local context 

the most relevant ones may be selected. However, core indicators must be included when 

implementing the standard.  Even though all the indicators themselves might not contribute 

extensively, it can be relevant as a communication tool. Additionally, such quantification 

would be interesting across nations and cities, in an international perspective and context, 

especially if the whole standard is considered. It could be applied as a benchmarking tool. 

 

Overall, management system, communication procedures and measuring and reporting are all 

considered being satisfying, even though there is lack in trust with regard to data quality. 

Because these aspects are satisfying and not main challenges and issues, ISO 37120 and 

clause 16 on solid waste is evaluated to not be directly relevant in a Norwegian context. 

Additionally, through KOSTRA comparison with other municipalities is possible. On the 

other hand, the interest in being compared with communities outside Norway is varying, but 

some are quite positive. Thus, ISO 37120 can contribute in this regard, as it is an international 

standard that have different contexts and nationalities in mind.  

  



68 

  



72 

Some are for instance suggesting zero waste indexes and indicators to measure waste 

management performance in cities (Zaman and Lehmann, 2013, Rigamonti et al., 2016) and 

others waste management indicators for benchmarking of city performance, aiming at raising 

stakeholder awareness of local solid waste management systems (Wilson et al., 2015). 

However, none of them mention ISO 37120. This might be because this standard does not 

only consider solid waste but other topics and city services as well.  

 

There are lot of various indicators that are suggested to monitor MSW management, but ISO 

has tried to make it simple and understandable with a global context in mind. According to 

Rigamonti et al. (2016) the main challenge is to define simple and at the same time 

comprehensive indicators that may be understood and calculated by other than scientists and 

experts, such as local administrators and managers. With reference to quantification of solid 

waste indicators in ISO 37120, it is evaluated that ISO in this case has managed to develop a 

simple framework which can be applied at a local level by local administrators.  

 

Manfredi and Goralczyk (2013) call for more detailed and quality-assured waste statistics, 

especially statistics which covers different treatment operations and options. In a Norwegian 

context there are detailed waste statistics for different treatment options, but as the study 

shows the data quality can be improved. Among both local authorities and waste management 

agencies, there is a lack in trust in the data quality of the reporting and information system. 

With regard to international solid waste management, other claims that there exists a twofold 

problem (Wilson et al., 2015). First, there is a lack of data, and secondly, a lack of consistent 

data to allow comparison between cities. Hence, in this regard ISO 37120 could contribute to 

an extent as well. 

 

KOSTRA and ISO 37120 

Compared to ISO 37120, KOSTRA has more indicators within solid waste as it is a 

comprehensive system. The system separates between materials and resources, as well as 

different treating solutions such as “plastic delivered to recycling plant”. KOSTRA do also 

include data related to biogas and composting, reuse and energy recovery, which ISO does 

not. ISO 37120 do not offer as comprehensive and detailed solid waste indicators as 

KOSTRA. On the other hand, the ISO indicators are more easily understandable and can be 

applied by others than scientists. Thus, it does also make comparison between cities feasible, 

as the standard also consists of profile indicators to categorize various cities and communities. 
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most relevant. In terms of Norway, national environmental goals with regard to pollution 

would be relevant (see Chapter 3.4 Goals, Strategies and Trends). Indirectly, Norway’s goals 

regarding climate issues could also be related to waste and waste management, as several 

disposal methods lead to emissions of GHGs, such as emission of methane due to landfilling 

or composting. Additionally, it could be related to regional and international goals and 

strategies as these guides the national ones, such as UN SDGs, the EU agenda towards a 

circular economy and regional waste directives.  

 

UN SDGs of relevance 

According to Hov (2015), three of the SDG targets are of relevance with regard to clause 16 

on solid waste in the standard: Target 11.6, 12.4 and 12.5 (see Table 16). However, target 

12.3 does also consider waste management, and more precisely food waste. Thus, it is not 

related to any of the solid waste indicators in ISO 37120, as there are no indicators on food 

waste specifically. Food waste is one of the main areas of focus in the regional waste 

directives. Thus, in a regional, as well as a national and global perspective, a food waste 

indicator would be useful. KOSTRA does not have an indicator on food waste specifically 

either, but a ‘wet organic waste’ indicator which includes food wastes. Recycling of food 

waste is common practice in most Norwegian municipalities, but not in all of them as there 

are variations in the systems. The SDG targets are focusing on both consumption and waste 

generation, which are interconnected topics. 

 

Table 16: UN SDGs of relevance with regard to solid waste indicators in ISO 37120 

Goal Description Target Description 

11 Sustainable 

cities and 

communities 

 

 

Make cities and 

human settlements 

inclusive, safe, 

resilient and 

sustainable 

11.6 By 2030, reduce the adverse per capita environmental 

impact of cities, including by paying special attention to 

air quality and municipal and other waste management 

12 Sustainable 

consumption and 

production 

Ensure sustainable 

consumption and 

production patterns 

12.3 By 2030, halve per capita global food waste at the retail 

and consumer levels and reduce food losses along 

production and supply chains, including post-harvest 

losses 

12.4 By 2020, achieve the environmentally sound management 

of chemicals and all wastes throughout their life cycle, in 

accordance with agreed international frameworks, and 

significantly reduce their release to air, water and soil in 

order to minimize their adverse impacts on human health 

and the environment 

12.5 By 2030, substantially reduce waste generation through 

prevention, reduction, recycling and reuse 
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Reporting and measuring 

According to Jahren (NTNU, 11.05.2016) Norway has one of the best waste management 

systems, as it is strictly organized and regulated (see Chapter 3.3 Laws, Regulations and 

Responsibility). In general, the waste sector is one of the most regulated sectors in modern 

society (Christensen, 2011). At the same time, the study indicates that there are insufficiencies 

with regard to reporting and measuring, which is exemplified below.  

 

According to Harrison et.al (2007) smaller households tend to create more waste in some 

countries, but in terms of EC (2013) these factors, consumption rate and household size, are 

decoupled from solid waste generation. As the parameters utilized for quantifying the solid 

waste indicators in the study shows, the household size decreased a little bit from 2012 until 

2014 in all municipalities, and then increased in 2015. These parameters clearly show that the 

bigger the city is (in terms of population) the lower is the household size. Thus, for all years 

of consideration, the household size is lowest in Oslo and highest in Asker. But by addressing 

results for indicator 16.2 “Total collected municipal solid waste per capita”, the tendency is 

not as Harrison et.al claimed. The amount of waste, tonnes per capita, is actually higher in 

Asker than in Oslo for all years of consideration. This might be due to different reasons, such 

a tendency of more garden waste in Asker than in Oslo, as an example, or variations in 

reporting and data quality were separations of commercial and domestic waste is incorrect 

(Vinju, 2016).  

 

This indicates that KOSTRA might not be as good at comparison, due to practical variations, 

which several of the questionnaire respondents indicated as well (Bjordal, 2016, Igesund, 

2016, Austigard, 2016, Svendsvoll, 2016). As ISO 37120 aims at making consensus on what 

shall be included and how the indicators are calculated, the standard might be a sufficient tool 

with regard to making feasible comparisons on performance. 

 

Terms and common understanding 

According to Christensen (2011) "A terminology is important for understanding the waste 

management system and for communication, but a generally accepted terminology do not 

exist within the solid waste community". In Norway there is an established waste management 

terminology, which is utilized consistently. Some terms are for instance defined in laws and 

regulations of relevance (see Chapter 3.3.2). Terms are described and defined, but with a 
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The analysis is performed based on some limitations. If there were more respondents to the 

questionnaire, the results and conclusion would have been more well-founded, robust and 

reliable. Even though the intention was to focus on a Norwegian context and local 

communities, a regional and international perspective has been included as well. This is the 

case as the standard of consideration is an international one that aims at making feasible 

comparisons across nations.  
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https://www.ssb.no/statistikkbanken/SelectVarVal/define.asp?SubjectCode=al&ProductId=al&MainTable=NY3026&contents=Personer1&PLanguage=0&Qid=0&nvl=True&mt=1&pm=&SessID=6555979&FokusertBoks=1&gruppe1=KommNyeste&gruppe2=Hele&gruppe3=Hele&gruppe4=Hele&aggreg1=YES&VS1=Kommun&VS2=Kjonn&VS3=AlleAldre00B&VS4=&CMSSubjectArea=&KortNavnWeb=folkemengde&StatVariant=&Tabstrip=SELECT&aggresetnr=1&checked=true
https://www.ssb.no/statistikkbanken/SelectVarVal/define.asp?SubjectCode=al&ProductId=al&MainTable=NY3026&contents=Personer1&PLanguage=0&Qid=0&nvl=True&mt=1&pm=&SessID=6555979&FokusertBoks=1&gruppe1=KommNyeste&gruppe2=Hele&gruppe3=Hele&gruppe4=Hele&aggreg1=YES&VS1=Kommun&VS2=Kjonn&VS3=AlleAldre00B&VS4=&CMSSubjectArea=&KortNavnWeb=folkemengde&StatVariant=&Tabstrip=SELECT&aggresetnr=1&checked=true
https://www.ssb.no/statistikkbanken/SelectVarVal/define.asp?SubjectCode=al&ProductId=al&MainTable=NY3026&contents=Personer1&PLanguage=0&Qid=0&nvl=True&mt=1&pm=&SessID=6555979&FokusertBoks=1&gruppe1=KommNyeste&gruppe2=Hele&gruppe3=Hele&gruppe4=Hele&aggreg1=YES&VS1=Kommun&VS2=Kjonn&VS3=AlleAldre00B&VS4=&CMSSubjectArea=&KortNavnWeb=folkemengde&StatVariant=&Tabstrip=SELECT&aggresetnr=1&checked=true
https://www.ssb.no/statistikkbanken/SelectVarVal/define.asp?SubjectCode=al&ProductId=al&MainTable=NY3026&contents=Personer1&PLanguage=0&Qid=0&nvl=True&mt=1&pm=&SessID=6555979&FokusertBoks=1&gruppe1=KommNyeste&gruppe2=Hele&gruppe3=Hele&gruppe4=Hele&aggreg1=YES&VS1=Kommun&VS2=Kjonn&VS3=AlleAldre00B&VS4=&CMSSubjectArea=&KortNavnWeb=folkemengde&StatVariant=&Tabstrip=SELECT&aggresetnr=1&checked=true
http://www.ssb.no/a/kostra/stt/faktaark.cgi?f=K1365665672P8776&m=030100&std=checked&type=
http://www.ssb.no/a/kostra/stt/faktaark.cgi?f=K1365665672P8776&m=030100&std=checked&type=
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8 Dersom "ja" på forrige spørsmål: 

Hva blir dataene brukt til? 

Utforming av nye avfallsplaner- og strategier: 4 

Ekstern kommunikasjon: 4 

Intern kommunikasjon: 4 

Tiltak og mål: 4 

Vurdering av måloppnåelse: 3 

Ikke relevant: 0 

Vet ikke, kan ikke svare: 1 

Annet: 2 

9 Multiple options 

possible. 

Checkboxes. 

9 Hva er hovedutfordringene med 

slik rapportering? 

Tidkrevende: 2 

Kostander: 0 

Nøyaktigheten: 9 

Det er ikke identifisert noen utfordringer: 1 

Vet ikke, kan ikke svare: 1 

Annet: 2 

12 Multiple options 

possible. 

Checkboxes. 

10 I hvilken grad er dagens 

styringssystemer innen 

avfallsområdet i din kommune 

ansett som gode? 

1 (liten grad): 0 

2: 1 

3: 1 

4: 11 

5 (høy grad): 1 

14   

11 I hvilken grad vil du si at 

samarbeidet mellom 

kommuneadministrasjonen og 

renovasjonsselskapet i din 

kommune fungerer godt? 

1 (liten grad): 0 

2: 0 

3: 1 

4: 7 

5 (høy grad): 6 

14   

12 Har din kommune utarbeidet en 

kommunikasjonsplan/-strategi, 

som også gjelder for 

avfallsseksjonen? 

Ja: 6 

Nei: 4 

Vet ikke, kan ikke svare: 1 

Annet: 3 

14   

13 Er din kommune kjent med 

standarden (ISO 37120) som er 

beskrevet ovenfor? 

Ja: 0 

Nei: 4 

Usikker: 9 

Annet: 1 

14 The answering 

option "ja" was 

missing in the 

survey, 

unfortunately. 

Thus, the one 

that responded 

"annet", have 

heard about the 

standard. 

14 I hvilken grad tror du denne 

standarden kunne vært aktuell 

som et verktøy for din kommune 

innen avfallsarbeidet? 

1 (liten grad): 2 

2: 2 

3: 8 

4: 2 

5 (høy grad): 0 

14   

15 I hvilken grad kunne din 

kommune vært interessert i mer 

informasjon om denne 

standarden? 

1 (liten grad): 2 

2: 2 

3: 6 

4: 4 

5 (høy grad): 0 

14   

16 I hvilken grad kunne din 

kommune vært interessert i å bli 

sammenlignet med lignende 

kommuner og lokale samfunn 

utenfor Norge, med tanke på 

prestasjon og utvikling innen 

1 (liten grad): 3 

2: 1 

3: 5 

4: 5 

5 (høy grad): 0 

14   
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avfallsområdet? (For 

erfaringsutveksling og inspirasjon 

etc.) 

17 Har din kommune implementert 

ISO 14001 om miljøstyring? 

Ja: 2 

Nei: 5 

Vet ikke, kan ikke svare: 5 

Annet: 2 

14   

18 Hvis "ja" på forrige spørsmål: 

Inngår avfallshåndteringa som en 

del av denne? 

Ja: 3 

Nei: 1 

Delvis: 0 

Vet ikke, kan ikke svare: 0 

Annet: 1 

5   

19 Eventuelle kommentarer See Appendix B. Original Questionnaire Responses 6   

 

*Drammen: Besvarelse utført av Renovasjonsselskapet i Drammensregionen (RfD), derfor er det også svart for 

kommuene Lier, Nedre Eiker, Øvre Eiker, Modum, Røyken, Hurum, Sande og Svelvik 

 

**Bergen: Besvarelse utført av Bergensområdets Interkommunale Renovasjonsselskap (BIR), som eies av 

kommunene Askøy, Fusa, Kvam, Os, Osterøy, Samnanger, Sund og Vaksdal 

  

***Stavanger: Besvarelse utført av IVAR IKS, på vegne av kommunene Stavanger + ni nabokommuner (Finnøy, 

Gjesdal, Hå, Klepp, Randaberg, Sandnes, Sola, Strand og Hjelmeland) 

  



V 

 

N
it

te
d

a
l 

Konsulent Nittedal Ja Nei Annet: Følger ROAFs strategier Annet: Som ROAF 
R

æ
li

n
g

en
 Avdelingsleder VA Rælingen Ja Nei Strategier for å redusere avfallsmengden Vet ikke, kan ikke svare 

F
et

 

Enhetsleder kommunal- 

teknikk 

Fet Ja Nei Ny teknologi / nye løsninger for innsamling, 

god kommunikasjon med husholdningene 

Vet ikke, kan ikke svare 

IV
A

R
 

Fagansvarlig renovasjon, 

IVAR IKS 

Stavanger pluss 9 

nabo-kommuner 

Annet: Vi er et regionalt 

interkommunalt selskap 

Ja Økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden 

Innsamlingen av avfallet, å 

øke gjenvinnings-graden 

G
je

r
d

ru
m

 

Teknisk leder Gjerdrum Ja Nei Økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, god kommunikasjon 

med husholdningene 

Innsamlingen av avfallet, 

selve håndteringen etter 

innsamling, det økonomiske 

/ kostnadene, 

kommunikasjon mellom 

ulike aktører, rapportering 

og måling, å øke 

gjenvinningsgraden, å 

redusere negativ 

miljøpåvirkning 

R
fD

 

Senior prosjektleder Renovasjonsselskape

t for 

Drammensregionen, 

kommunene 

Drammen, Lier, 

Nedre Eiker, Øvre 

Eiker, Modum, 

Røyken, Hurum, 

Sande og Svelvik 

Annet: Jeg svarer på 

vegne av det inter-

kommunale 

avfallsselskapet 

Ja Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, god kommunikasjon 

med husholdningene 

Innsamlingen av avfallet, 

selve håndteringen etter 

innsamling, det økonomiske 

/ kostnadene, 

kommunikasjon mellom 

ulike aktører, å øke 

gjenvinningsgraden, å 

redusere negativ 

miljøpåvirkning 
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B
IR

 
FOU sjef i BIR As Bergen m.fl. (se 

bir.no) 

Ja Annet: BIR har en felles 

avfallsstrategi for alle 9 

kommuner, behandlet i alle 

eierkommuner 

Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden, god 

kommunikasjon med husholdningene, annet: 

kvalitetsgjenvinning og reduksjon av 

klimautslipp 

Selve håndteringen etter 

innsamling, å øke 

gjenvinningsgraden, å 

redusere negativ 

miljøpåvirkning 

S
a

n
d

n
es

 

Seksjonsleder, miljø og 

renovasjon 

Sandnes kommune Ja Ja Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden, god 

kommunikasjon med husholdningene 

Annet: Stimulere til avfalls-

minimering 

T
R

K
 

Driftssjef Time, Rennesøy og 

Kvitsøy 

Ja Ja Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden, god 

kommunikasjon med husholdningene 

Å øke gjenvinnings-graden 

S
ta

v
a

n
g

er
 

Miljøvernsjef Stavanger Ja Ja Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden, god 

kommunikasjon med husholdningene 

Innsamlingen av avfallet, 

det økonomiske 

/kostnadene, å øke 

gjenvinningsgraden 

B
er

g
en

 

Miljøsjef Bergen Ja Nei Ny teknologi / nye løsninger for innsamling, 

økning av gjenvinningsgraden / effektiv 

utnyttelse av ressurser, strategier for å 

redusere avfallsmengden, god 

kommunikasjon med husholdningene, 

samarbeid med næringslivet mtp løsninger 

for næringsavfall 

Innsamlingen av avfallet, 

kommunikasjon mellom 

ulike aktører, å redusere 

negativ miljøpåvirkning, 

annet: matsvinn 

 

 



VIII 

 

IV
A

R
 

Nei Ingen svar Nøyaktigheten 4 5 Nei Nei 
G

je
r
d

ru

m
 

Ja Utforming av nye 

avfallsplaner- og strategier, 

ekstern kommunikasjon, 

tiltak og mål 

Tidkrevende, 

nøyaktigheten 

4 5 Ja Usikker 

R
fD

 

Delvis Ekstern kommunikasjon, 

intern kommunikasjon 

Tidkrevende 4 4 Annet: Dette blir et 

umulig spørsmål å svare 

på når jeg svarer på 

vegne av et 

interkommunalt selskap. 

Nei 

B
IR

 

Annet: Vi jobber for å 

bedre kvalitet på 

innrapportering 

Annet: Stoler ikke på 

KOSTRA-tall 

Nøyaktigheten, annet: 

sammenlignbarhet 

4 4 Annet: BIR har egen 

kommunikasjonsstrategi 

Nei 

S
a

n
d

n
es

 Vet ikke, kan ikke svare Ingen svar Nøyaktigheten 4 4 Nei Usikker 

T
im

e,
 R

en
n

es
ø

y
 o

g
 K

v
it

sø
y

 (
T

R
K

) 

Delvis Utforming av nye 

avfallsplaner- og strategier, 

tiltak og mål, annet: 

Kostra-tall benyttes til en 

viss grad, men gir ingen 

nøyaktighet så lenge 

kommunen er med i 

interkommunalt samarbeid. 

Kostratallene kan dermed 

bare benyttes til å se de 

store trendene. 

Nøyaktigheten, annet: 

Statistikk unøyaktig da 

kommunene er med i 

interkommunalt arbeid 

som rapporterer inn 

fellestall for alle 

medlemskommunene. 

Mengden avfall fordeles 

på befolkningstall i hver 

kommune. Egen intern 

statistikk i kommunen er 

derfor den korrekte, og 

den som benyttes til 

ekstern og intern 

kommunikasjon. 

4 4 Ja Usikker 



IX 

 

S
ta

v
a

n
g

er
 

Delvis Utforming av nye 

avfallsplaner- og strategier, 

vurdering av måloppnåelse 

Nøyaktigheten 4 5 Ja Usikker 
B

er
g

en
 Nei Ingen svar Nøyaktigheten 2 4 Nei Nei 
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F
et

 
3 3 4 Nei Ingen svar Ingen 

IV
A

R
 

1 1 1 Nei  Ingen svar Jeg svarte delvis for IVAR (hvor jeg 

jobber og som bl.a. driver med 

avfallsbehandling for 10 kommuner i 

Sør-Rogaland) og delvis for Stavanger 

kommune (hvor jeg tidligere jobbet som 

fagsjef renovasjon), som fortsatt har 

ansvar for selve avfallsinnsamlingen. 

Det er ikke mange kommuner igjen i 

Norge som har renovasjon igjen i sin 

kjernevirksomhet. Derfor blir nok 

spørsmål om kommunens strategier, 

anvendelser av ISO-standarder mm. Litt 

vanskelig å besvare. 

G
je

r
d

ru
m

 3 3 1 Ja Ja Ingen 

R
fD

 

2 2 1 Vet ikke, kan ikke svare Ingen svar Jeg tror det hadde vært mer 

hensiktsmessig for deg å spørre en 

miljøansvarlig i en av kommunene som 

eier Renovasjonsselskapet for 

Drammensregionen siden spørsmålene 

dine dreier seg mer om overordnet 

miljøstyring og avfallshåndteringens 

plass i denne. Renovasjonsselskapet er 

mer utførende. 

B
IR

 

2 2 2 Annet: Noen datterselskap 

er sertifisert 

Annet: De døtre driver 

med avfallshåndtering 

Ingen 

S
a

n
d

n
es

 4 4 4 Nei Ingen svar Ingen 



XII 

 

T
R

K
 

3 4 3 Vet ikke, kan ikke svare Ingen svar Jeg svarer som driftssjef for 

renovasjonstjenesten i kommunene, men 

er i prinsippet leid inn fra IVAR IKS 

som disse kommunene benytter til 

diverse VAR-tjenester. Time, Rennesøy 

og Kvitsøy er medeiere i Ivar. 

S
ta

v
a

n
g

er
 3 3 4 Nei Ingen svar Ingen 

B
er

g
en

 

1 1 4 Annet: Miljøfyrtårn, kun 

få ISO 14001 

Nei Relativt lite relevant for oss. Kommunen 

har vedtatt men enda ikke helt 

gjennomført miljøledelse. Sentraladmn.  

har Miljøfyrtårn, få enheter med ISO 

14001. 
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Å øke gjenvinningsgraden Asker, Oslo, Stavanger*, Gjerdrum, Drammen*, Bergen*, Time, Rennesøy og 

Kvitsøy, Stavanger 

Å redusere negativ miljøpåvirkning Asker, Oslo, Hamar, Gjerdrum, Drammen*, Bergen*, Bergen 

Vet ikke, kan ikke svare Rælingen, Fet 

Annet Nittedal (som definert i ROAF), Sandnes (stimulere til avfallsminimering), 

Bergen (matsvinn) 

7. Gjennom KOSTRA-systemet rapporteres det inn data om avfallshåndtering til SSB. Blir disse dataene brukt aktivt i 

miljøarbeidet innen avfallsområdet i din kommune? 

Svarkategori Kommuner / avfallsselskap 

Ja Asker, Oslo, Gjerdrum 

Nei Stavanger*, Bergen 

Delvis Fet, Drammen*, Time, Rennesøy og Kvitsøy, Stavanger 

Vet ikke, kan ikke svare Hamar, Nittedal, Rælingen, Sandnes 

Annet Bergen* (vi jobber for å bedre kvalitet på innrapportering) 

8. Dersom "ja" på forrige spørsmål: Hva blir dataene brukt til? 

Svarkategori Kommuner / avfallsselskap 

Utforming av nye avfallsplaner- og strategier Oslo, Gjerdrum, Time, Rennesøy og Kvitsøy, Stavanger 

Ekstern kommunikasjon Asker, Oslo, Gjerdrum, Drammen* 

Intern kommunikasjon Asker, Oslo, Fet, Drammen* 

Tiltak og mål Asker, Oslo, Gjerdrum, Time, Rennesøy og Kvitsøy 

Vurdering av måloppnåelse Asker, Oslo, Stavanger 

Ikke relevant   

Vet ikke, kan ikke svare Rælingen 

Annet Bergen* (stoler ikke på KOSTRA-tall), Time, Rennesøy og Kvitsøy (kostra-

tall benyttes til en viss grad, men gir ingen nøyaktighet så lenge kommunen er 

med i interkommunalt samarbeid. Kostra-tallene kan dermed bare benyttes til å 

se de store trendene) 

Ingen svar Hamar, Nittedal, Stavanger*, Sandnes, Bergen 

9. Hva er hovedutfordringene med slik rapportering? 

  

Svarkategori Kommuner / avfallsselskap 

Tidkrevende Gjerdrum, Drammen* 

Kostnader   

Nøyaktigheten Asker, Oslo, Stavanger*, Gjerdrum, Bergen*, Sandnes, Time, Rennesøy og 

Kvitsøy, Stavanger, Bergen 

Det er ikke identifisert noen utfordringer Fet 

Vet ikke, kan ikke svare Nittedal 

Annet Bergen* (sammenlignbarhet), Time, Rennesøy og Kvitsøy (statistikk 

unøyaktig da kommunene er med i interkommunalt arbeid som rapporterer inn 

fellestall for alle medlemskommunene. Mengden avfall fordeles på 

befolkningstall i hver kommune. Egen intern statistikk i kommunen er derfor 

den korrekte, og den som benyttes til ekstern og intern kommunikasjon) 
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Ingen svar Hamar, Rælingen 

10. I hvilken grad er dagens styringssystemer innen avfallsområdet i din kommune ansett som gode? 

1 (liten grad)   

2 Bergen 

3 (hverken eller) Rælingen 

4 Asker, Hamar, Nittedal, Fet, Stavanger*, Gjerdrum, Drammen**, Bergen***, 

Sandnes, Time, Rennesøy og Kvitsøy, Stavanger 

5 (høy grad) Oslo 

11. I hvilken grad vil du si at samarbeidet mellom kommuneadministrasjonen og renovasjonsselskapet i din kommune 

fungerer godt? 

1 (liten grad)   

2   

3 (hverken/eller) Rælingen 

4 Hamar, Fet, Drammen**, Bergen***, Sandnes, Time, Rennesøy og Kvitsøy, 

Bergen 

5 (høy grad) Asker, Oslo, Nittedal, Stavanger*, Gjerdrum, Stavanger 

12. Har din kommune utarbeidet en kommunikasjonsplan/-strategi, som også gjelder for avfallsseksjonen? 

Svarkategori Kommuner / avfallsselskap 

Ja Asker, Oslo, Fet, Gjerdrum, Time, Rennesøy og Kvitsøy, Stavanger 

Nei Nittedal, Stavanger*, Sandnes, Bergen 

Vet ikke, kan ikke svare Rælingen 

Annet Hamar (det interkommunale avfallsselskapet har utarbeidet dette), Drammen* 

(vanskelig å svare på, respondenten svarer på vegne av et interkommunalt 

selskap), Bergen* (BIR har egen kommunikasjonsstrategi) 

13. Er din kommune kjent med standarden (ISO 37120) som er beskrevet ovenfor?  

(Se Appendix E. Description of ISO 37120 in Norwegian) 

  

Svarkategori Kommuner / avfallsselskap 

Ja   

Nei Stavanger*, Drammen*, Bergen*, Bergen 

Usikker Asker, Oslo, Nittedal, Rælingen, Fet, Gjerdrum, Sandnes, Time, Rennesøy og 

Kvitsøy, Stavanger 

Annet Hamar (Ja, vet at den finnes, men har ikke noe forhold til den) 

14. I hvilken grad tror du denne standarden kunne vært aktuell som et verktøy for din kommune innen avfallsarbeidet? 

1 (lav grad) Stavanger*, Bergen 

2 Drammen, Bergen* 

3 (hverken/eller) Asker, Hamar, Nittedal, Rælingen, Fet, Gjerdrum, Time, Rennesøy og Kvitsøy, 

Stavanger 

4 Oslo, Sandnes 

5 (høy grad)   

15. I hvilken grad kunne din kommune vært interessert i mer informasjon om denne standarden? 
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1 (lav grad) Stavanger*, Bergen 

2 Drammen, Bergen* 

3 (hverken/eller) Hamar, Nittedal, Rælingen, Fet, Gjerdrum, Stavanger 

4 Asker, Oslo, Sandnes, Time, Rennesøy og Kvitsøy 

5 (høy grad)   

16. I hvilken grad kunne din kommune vært interessert i å bli sammenlignet med lignende kommuner og lokale samfunn 

utenfor Norge, med tanke på prestasjon og utvikling innen avfallsområdet? (For erfaringsutveksling og inspirasjon etc.) 

1 (lav grad) Stavanger*, Gjerdrum, Drammen 

2 Bergen* 

3 (hverken/eller) Asker, Hamar, Nittedal, Rælingen, Time, Rennesøy og Kvitsøy 

4 Oslo, Fet, Sandnes, Stavanger, Bergen 

5 (høy grad)   

17. Har din kommune implementert ISO 14001 om miljøstyring? 

  

Svarkategori Kommune / avfallsselskap 

Ja Asker, Gjerdrum 

Nei Hamar, Fet, Stavanger*, Sandnes, Stavanger 

Vet ikke, kan ikke svare Oslo, Nittedal, Rælingen, Drammen*, Time, Rennesøy og Kvitsøy 

Annet Bergen* (noen datterselskap er sertifisert), Bergen (Miljøfyrtårn, kun få ISO 

14001) 

18. Hvis "ja" på forrige spørsmål: Inngår avfallshåndteringen som en del av denne? 

  

Svarkategori Kommune / avfallsselskap 

Ja Asker, Oslo, Gjerdrum 

Nei Bergen 

Delvis   

Vet ikke, kan ikke svare   

Annet Bergen* (Datterselskapene driver med avfallshåndtering) 

Ingen svar Hamar, Nittedal, Rælingen, Fet, Stavanger*, Drammen*, Sandnes, Time, 

Rennesøy og Kvitsøy, Stavanger 

 

Drammen* = RfD 

Bergen* = BIR 

Stavanger* = IVAR 
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Rapportering og måling Gjerdrum 1     

Å øke gjenvinningsgraden Asker, Oslo, Gjerdrum, 

Stavanger 

4 IVAR, RfD, BIR, TRK 4 

Å redusere negativ 

miljøpåvirkning 

Asker, Oslo, Hamar, 

Gjerdrum, Bergen 

5 RfD, BIR 2 

Vet ikke, kan ikke svare Rælingen, Fet 2     

Annet Nittedal (som definert i 

ROAF), Sandnes (stimulere til 

avfallsminimering), Bergen 

(matsvinn) 

3     

7. Gjennom KOSTRA-systemet rapporteres det inn data om avfallshåndtering til SSB. Blir disse dataene brukt aktivt i 

miljøarbeidet innen avfallsområdet i din kommune? 

  

Svarkategori Kommuner  Antall Avfallsselskap Antall 

Ja Asker, Oslo, Gjerdrum 3     

Nei Bergen 1 IVAR 1 

Delvis Fet, Stavanger 2 RfD, TRK 2 

Vet ikke, kan ikke svare Hamar, Nittedal, Rælingen, 

Sandnes 

4     

Annet    BIR (vi jobber for å bedre kvalitet på 

innrapportering) 

 1 

8. Dersom "ja" på forrige spørsmål: Hva blir dataene brukt til? 

  

Svarkategori Kommuner  Antall Avfallsselskap Antall 

Utforming av nye avfallsplaner- 

og strategier 

Oslo, Gjerdrum, Stavanger 3 TRK 1 

Ekstern kommunikasjon Asker, Oslo, Gjerdrum 3 RfD 1 

Intern kommunikasjon Asker, Oslo, Fet 3 RfD 1 

Tiltak og mål Asker, Oslo, Gjerdrum 3 TRK 1 

Vurdering av måloppnåelse Asker, Oslo, Stavanger 3     

Ikke relevant         

Vet ikke, kan ikke svare Rælingen 1     

Annet    BIR (stoler ikke på KOSTRA-tall), 

TRK (kostra-tall benyttes til en viss 

grad, men gir ingen nøyaktighet så 

lenge kommunen er med i 

interkommunalt samarbeid. Kostra-

tallene kan dermed bare benyttes til å 

se de store trendene) 

2 

Ingen svar Hamar, Nittedal, Sandnes, 

Bergen 

4 IVAR 1 

9. Hva er hovedutfordringene med slik rapportering? 

  

Svarkategori Kommuner Antall  Avfallsselskap Antall 

Tidkrevende Gjerdrum 1 RfD 1 

Kostnader         

Nøyaktigheten Asker, Oslo, Gjerdrum, 

Sandnes, Stavanger, Bergen 

6 IVAR, BIR, TRK 3 

Det er ikke identifisert noen 

utfordringer 

Fet 1     

Vet ikke, kan ikke svare Nittedal 1     
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Annet    BIR (sammenlignbarhet), TRK 

(statistikk unøyaktig da kommunene 

er med i interkommunalt arbeid som 

rapporterer inn fellestall for alle 

medlemskommunene. Mengden 

avfall fordeles på befolkningstall i 

hver kommune. Egen intern 

statistikk i kommunen er derfor den 

korrekte, og den som benyttes til 

ekstern og intern kommunikasjon) 

2 

Ingen svar Hamar, Rælingen 2     

10. I hvilken grad er dagens styringssystemer innen avfallsområdet i din kommune ansett som gode? 

1 (liten grad)         

2 Bergen 1     

3 (hverken eller) Rælingen 1     

4 Asker, Hamar, Nittedal, Fet, 

Gjerdrum, Sandnes, Stavanger 

7 IVAR, RfD, BIR, TRK 4 

5 (høy grad) Oslo 1     

11. I hvilken grad vil du si at samarbeidet mellom kommuneadministrasjonen og renovasjonsselskapet i din kommune 

fungerer godt? 

  

1 (liten grad)         

2         

3 (hverken/eller) Rælingen 1     

4 Hamar, Fet, Sandnes, Bergen 4 RfD, BIR, TRK 3 

5 (høy grad) Asker, Oslo, Nittedal, 

Gjerdrum, Stavanger 

5 IVAR   1 

12. Har din kommune utarbeidet en kommunikasjonsplan/-strategi, som også gjelder for avfallsseksjonen? 

Svarkategori Kommuner Antall Avfallsselskap Antall 

Ja Asker, Oslo, Fet, Gjerdrum, 

Stavanger 

5 TRK 1 

Nei Nittedal, Sandnes, Bergen 3 IVAR 1 

Vet ikke, kan ikke svare Rælingen 1     

Annet Hamar (det interkommunale 

avfallsselskapet har utarbeidet 

dette) 

1 RfD (vanskelig å svare på, svarer på 

vegne av et interkommunalt 

selskap), BIR (BIR har egen 

kommunikasjonsstrategi) 

2 

13. Er din kommune kjent med standarden (ISO 37120) som er beskrevet ovenfor? 

  

Svarkategori Kommuner Antall  Avfallsselskap Antall 

Ja         

Nei Bergen 1 IVAR, RfD, BIR 3 

Usikker Asker, Oslo, Nittedal, 

Rælingen, Fet, Gjerdrum, 

Sandnes, Stavanger 

8 TRK 1 

Annet Hamar (Ja, vet at den finnes, 

men har ikke noe forhold til 

den) 

1     

14. I hvilken grad tror du denne standarden kunne vært aktuell som et verktøy for din kommune innen avfallsarbeidet? 

1 (lav grad) Bergen 1 IVAR 1 

2     RfD, BIR 2 



XX 

 

3 (hverken/eller) Asker, Hamar, Nittedal, 

Rælingen, Fet, Gjerdrum, 

Stavanger 

7 TRK 1 

4 Oslo, Sandnes 2     

5 (høy grad)         

15. I hvilken grad kunne din kommune vært interessert i mer informasjon om denne standarden? 

1 (lav grad) Bergen 1 IVAR 1 

2     RfD, BIR 2 

3 (hverken/eller) Hamar, Nittedal, Rælingen, 

Fet, Gjerdrum, Stavanger 

6     

4 Asker, Oslo, Sandnes 3 TRK 1 

5 (høy grad)         

16. I hvilken grad kunne din kommune vært interessert i å bli sammenlignet med lignende kommuner og lokale samfunn 

utenfor Norge, med tanke på prestasjon og utvikling innen avfallsområdet? (For erfaringsutveksling og inspirasjon etc.) 

1 (lav grad) Gjerdrum 1 IVAR, RfD 2 

2     BIR 1 

3 (hverken/eller) Asker, Hamar, Nittedal, 

Rælingen 

4 TRK 1 

4 Oslo, Fet, Sandnes, Stavanger, 

Bergen 

5     

5 (høy grad)         

17. Har din kommune implementert ISO 14001 om miljøstyring? 

  

Svarkategori Kommune Antall Avfallsselskap  Antall 

Ja Asker, Gjerdrum 2     

Nei Hamar, Fet, Sandnes, 

Stavanger 

4 IVAR 1 

Vet ikke, kan ikke svare Oslo, Nittedal, Rælingen 3 RfD, TRK 1 

Annet Bergen (Miljøfyrtårn, kun få 

ISO 14001) 

1 BIR (noen datterselskap er 

sertifisert)  

1 

18. Hvis "ja" på forrige spørsmål: Inngår avfallshåndteringen som en del av denne? 

  

Svarkategori Kommune Antall Avfallsselskap  Antall 

Ja Asker, Oslo, Gjerdrum 3     

Nei Bergen 1     

Delvis         

Vet ikke, kan ikke svare         

Annet    BIR (de døtre driver med 

avfallshåndtering) 

1 

Ingen svar Hamar, Nittedal, Rælingen, 

Fet, Sandnes, Stavanger 

6 IVAR, RfD, TRK 3 
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and are thus not added to 

original numbers. 

Total amount of solid waste that is 

disposed of in an incinerator 
2012 132731 69667 17663 10219 

ton [t] 

KOSTRA: I. Avfall og renovasjon - 

Mengder (justert for grovavfall og 

næringsavfall), grunnlagsdata, 

Ureviderte tall per 09.04.2016. "Levert 

til forbrenning i alt". (SSB, 2015d) 

  

2013 132284 80169 18267 10597 

2014 131799 81598 18398 10814 

  2015 128043 82004 18401 9906 

Total amount of solid waste that is burned 

openly   N/A N/A N/A N/A 
ton [t] 

Data not available    

Total amount of solid waste that is 

disposed of in an open dump   N/A N/A N/A N/A 
ton [t] 

Data not available    

Total amount of solid waste that is 

disposed of by other means 
2012 N/A 2396 455 N/A 

ton [t] 

KOSTRA: I. Avfall og renovasjon - 

Mengder (justert for grovavfall og 

næringsavfall), grunnlagsdata, 

Ureviderte tall per 09.04.2016. "Levert 

til annen behandling i alt". (SSB, 

2015d) 

Indicators exist, but some 

values are missing or not 

reported. 
2013 N/A N/A 90 N/A 

2014 N/A N/A 18 N/A 

2015 N/A N/A 18 N/A 

Annual total amount of hazardous waste           

ton [t] 

  

Covered in "Total 

amount…" below, as all 

data and values in KOSTRA 

are reported annually. 

Total amount of hazardous waste that is 

recycled  2012 263 201 122 58 

ton [t] 

KOSTRA: I. Avfall og renovasjon - 

Mengder (justert for grovavfall og 

næringsavfall), grunnlagsdata, 

Ureviderte tall per 09.04.2016. "Farlig 

avfall til materialgjenvinning". (SSB, 

2015d) 

  

  2013 361 478 176 67 

  2014 349 349 112 60 

  2015 445 367 113 31 

Total amount of hazardous waste that is 

generated 2012 2245 2233 1209 552 

ton [t] 

KOSTRA: I. Avfall og renovasjon - 

Mengder (justert for grovavfall og 

næringsavfall), grunnlagsdata, 

Ureviderte tall per 09.04.2016. 

"Utsortert mengde farlig avfall fra 

husholdningene" (SSB, 2015d). 

Hov (2015): Numbers were 

identified by adding several 

indicators, which is not done 

in this study. Instead an 

already summarized 

indicator is applied. Some 

data on "Farlig avfall til 

annen behandling" and 

"farlig avfall til ombruk" 

were not available for some 

of the municipalities. 

  2013 2704 2390 1289 531 

  2014 3442 2771 1356 650 

  2015 3439 3084 1451 823 
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