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Abstract 

Destroy Rebuilding Company AB is a demolition company that disposed of approximately 

2,700 tons of landfill and mixed wastes in 2015. These waste types are more expensive to 

dispose of than sorted wastes, and also decrease the possibilities for recycling of wastes. Hence, 

there are possibilities to sort the wastes at a leased sorting site in order to achieve larger amounts 

of sorted wastes than in the current state. This thesis aimed towards determining what the 

potential benefits could be with leasing a sorting site and whether or not Destroy should 

introduce a sorting site to their business. 

The materials included in landfill and mixed wastes, and their respective proportions, were 

determined through interviews and surveys with Destroy’s project managers. Materials that are 

commonly included in landfill and mixed wastes were determined to be bricks, concrete, glass, 

gypsum, insulation, metals, plastics, porcelain, textiles, tiles, and wood. Bricks, concrete, 

metals, plastics, porcelain, tiles and wood should be prioritized for sorting and recycling from 

the company’s economic perspective since these materials can be included in waste types with 

low disposal fees. Many of the materials that should be prioritized from an economic 

perspective also satisfy the requirements for being prioritized from an environmental 

perspective. However, some materials which satisfy the requirements for environmental 

prioritization, such as glass and textiles, correspond to larger sorting and disposal costs 

compared to disposing of the materials as mixed wastes. Therefore, these materials should not 

be prioritized for recycling from Destroy’s economic perspective unless more efficient ways to 

sort and dispose of the materials are discovered. The materials prioritized from an 

environmental perspective can therefore be used as guidelines for what Destroy should strive 

to sort at the sorting site, as sorting of such materials can be utilized for marketing purposes.  

If a sorting site was introduced to Destroy’s network of processes, unsorted waste types would 

be sent to the sorting site from demolition sites instead of to landfill and recycling sites. After 

the sorting process, the wastes would be sent to various landfill and recycling sites. The sorted 

wastes would thereafter be sent to the sites that are most profitable for each waste type, which 

would result in additional number of conducted transports per year in comparison to the current 

state.  

Scenarios with different variations of amounts of wastes at the sorting site, compositions of 

wastes, truck types used for transports, and sorting speeds were studied. By opening a sorting 

site, the total costs would increase for all scenarios studied in this thesis. The increase in costs 

were found to range between 690,000 SEK per year and 1,650,000 SEK per year for the studied 

scenarios. The high increase in costs indicates that it will not be possible to conduct profitable 

business at a sorting site by only using the wastes that Destroy disposes of in a period of one 

year. The minimum amount of wastes that would be required in order to breakeven when leasing 

the sorting site was found to be 8,500 tons. Since Destroy does not have the required amounts 

of wastes, the company would have to cooperate with other companies which could dispose of 

their wastes at the sorting site. By involving other companies in the sorting site, Destroy can 

either share the costs at the sorting site with the involved parties or receive additional income 

based on a fee associated with the companies disposing of their wastes. Destroy should 

therefore consider to find suitable companies to cooperate with before opening a sorting site. 
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1. Introduction 

In this chapter, the thesis is introduced and described. The background is given, along with the 

thesis’ description, aim, and purpose containing problem statements. Delimitations made in the 

thesis are also presented, followed by the outline.  

1.1. Background 

According to Swedish Environmental Protection Agency (SEPA) (2016b), construction and 

demolition wastes (CDW) annually represent one third of all wastes accumulated in Sweden, 

and also stand for a fourth of all toxic wastes accumulated. Large quantities of the wastes are 

either landfilled or used as combustible materials in heating plants. If larger amounts of these 

wastes were to be recycled or reused, the waste management of CDW would become more 

resource efficient (Palm et al., 2015). 

Destroy Rebuilding Company AB, in this thesis referred to as Destroy, annually sends 

approximately 38,000 tons of wastes from demolition sites to landfill and recycling sites in 

Stockholm. For non-toxic wastes there are specifications regarding what materials that may be 

included in a fraction, in order for the fraction to be labelled as a specific waste type. There are, 

however, no regulations regarding how large amounts of a company’s wastes that must be 

sorted (Sandström, 2016). Although, unsorted fractions are more expensive to dispose of which 

means that the waste disposal costs will be much larger if the wastes are not sorted (Spring, 

2016). 

When demolitions take place in inner city areas, such as in Stockholm city, the amount of space 

available for sorting materials is often limited (Stigmanslid, 2016). A visualization of where 

containers may be located when performing inner city demolitions is given in Figure 1.1. The 

containers may either be placed on the sidewalk or on the road, as shown with rectangles A and 

B, respectively. In both cases the container will take up space and decrease the traffic flow 

availability. According to Stigmanslid (2016), permits are required for placing containers on 

either the sidewalk or the road, and the areas will also need to be leased. This means that if 

several containers would be kept at the demolition site, it would be more difficult to obtain the 

required permits, and it would also result in higher leasing costs. 

 

Figure 1.1. Illustration of possible container placements when performing inner city demolitions. 
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In order to cope with the issue of limited available space, one alternative could be to lease a site 

where the sorting could take place. Destroy has been offered to lease a sorting site located 

nearby SRV’s recycling center in Gladö kvarn which the company desires to investigate in 

order to find the potential benefits. All the wastes from the demolition sites that could be sorted 

and recycled would in that case first be transported to this sorting site and then be sorted into 

different fractions before being sent to various locations, depending on the types of materials 

and the distance between the sorting site and the landfill and recycling sites. The sorting site 

has an associated permit for the amounts of wastes that are permitted to be sorted annually, 

which had to be considered when studying the possibilities of leasing the sorting site. In 

Figure 1.2, the location of the sorting site is illustrated.  

 

Figure 1.2. Location of the sorting site that Destroy has been offered to lease. 

In the current state, Destroy transports landfill and mixed wastes to several landfill and 

recycling sites located around the Stockholm area, even though these wastes could be sorted 

additionally. Which site that the wastes are transported to depends on the type of waste and 

where the wastes are transported from. By sorting landfill and mixed wastes additionally, there 

are possibilities for cost savings due to decreased waste disposal costs. The cost savings from 

sorting materials could lead to increasing the company’s profits, which also would improve the 

company’s overall performance. However, sorting and recycling would implicate increased 

costs due to requirements for increased amounts of resources and administrational work. Hence, 

the benefits from sorting and recycling would at least have to compensate for the increase in 

costs in order for the business to be profitable. 
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1.2. Scope of the Thesis 

Destroy is interested in investigating the potential benefits from leasing the sorting site nearby 

SRV’s recycling center in Gladö kvarn. The wastes that are considered to be possible to sort 

additionally are the fractions that currently are labelled as landfill and mixed wastes. To 

investigate the potentials of sorting more wastes, both an economic and an environmental 

perspective should be taken into consideration.   

This thesis will provide foundations for which materials that should be sorted and recycled, as 

well as how large amounts of wastes that need to be sorted in order for the company to conduct 

profitable business at the sorting site. The profitability of the sorting site scenario will be studied 

in order to determine the potentials of leasing a sorting site. Historical data of Destroy’s wastes 

are used as a foundation for the performed calculations in the thesis. 

1.2.1. Aim of the Thesis 

The aim of this thesis is to determine the potential benefits of increasing the proportions of 

sorted materials for demolition companies, and to weigh these against the additional costs from 

sorting.  

1.2.2. Purpose of the Thesis 

The purpose is to provide alternatives for how demolition wastes can be managed, as large 

amounts of Destroy’s wastes are not utilized to their full potentials. 

1.2.3. Problem Statements 

The problem statements that will be answered in this thesis are listed below. 

Ø Which types of materials comprise Destroy’s landfill and mixed waste and in what 

respective proportions? 

Ø Which types of materials should be prioritized for recycling from Destroy’s economic 

perspective? 

Ø Which types of materials should be prioritized for recycling from an environmental 

perspective? 

Ø How would Destroy’s flow of materials and resources be affected by introducing a new 

sorting site compared to the current state? 

Ø How would the total costs for Destroy be affected by introducing the new sorting site 

compared to the current state? 

Ø How much wastes would need to be sorted annually in order for Destroy to breakeven 

when leasing the sorting site? 

1.3. Delimitations 

The delimitations that have been made in the thesis are listed below. 

Ø Only landfill and mixed wastes are considered for additional sorting 

There are several other different waste types that also can be sorted additionally, but in this 

thesis only landfill and mixed wastes are taken into consideration, since these wastes were 

considered to have the greatest potentials according to Destroy. Furthermore, the occurrence of 

reusable products is neglected, since the existence of such waste is rare and unquantifiable.  
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Ø Calculations are based on data for Destroy’s wastes in 2015 

All calculations in the thesis are based on data for Destroy’s transports of wastes in 2015. This 

year’s data was chosen due to it being the latest available data, and therefore considered to be 

the best representation of the current situation.  

Ø No accidents or breakdowns are considered to occur at the newly introduced 
sorting site 

When introducing the sorting site, a delimitation has been made regarding the occurrence of 

accidents or breakdowns of certain machines at the site. It is plausible for these to occur at some 

point in time, but it is hard to estimate the frequency and thereby the generated costs caused by 

these. 

Ø Approximations have been made regarding the composition of materials in landfill 

and mixed waste 

Since no data for the compositions of landfill and mixed waste was available, the compositions 

had to be estimated based on a survey where the employees at Destroy participated. Several 

employees were included in the survey in order to improve the reliability of these estimations. 

Ø The environmental impacts from recycling materials have been based on savings 
in energy consumption and greenhouse gases emissions 

Savings in energy consumption and greenhouse gases (GHG) emissions for using recycled 

materials in the production process instead of virgin materials were considered to be the only 

environmental impacts from recycling materials. Data for energy consumption and GHG 

emissions have been collected from a single source, see Section 4.6 in Chapter 4. The processes 

that were considered were: transportation of waste materials to the production facility, recycling 

and production from waste materials, transportation of virgin materials to the production 

facility, and production from virgin materials. For GHG impacts, the decreased levels of 

deforestation as a result of recycling a specific material was also considered to decrease the 

GHG impact of that material. 

Ø The environmental impacts from a material that comes in many forms have been 
generalized 

Much of the materials from landfill and mixed wastes come in many forms and therefore the 

recycling impacts for a material may vary, in terms of energy and emissions savings, within a 

single material type. For example, aluminum can be formed into cans or ingots, or glass can be 

formed into bottles and drinking glasses. Due to this reason a generalization for environmental 

impacts have been made for such materials.  

Ø The environmental impacts were solely based on information from one source 

The environmental impacts presented in the thesis were solely based on information from 

United States Environmental Protection Agency. Additional sources of environmental impacts 

would enhance the reliability of the information. Although, since different approaches may have 

been used for determining the environmental impacts for recycling a specific material, 

uncertainties existed whether or not different sources’ results, in terms of environmental 
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impacts, could be comparable. Thus, this was the primary reason for solely using one source of 

information regarding environmental effects. 

Ø The difference in transportation distance from demolition sites between the sorting 
site scenario and the current state is approximated with the distance between the 
landfill and recycling sites and the sorting site 

The demolition sites from where wastes were sent are scattered around the landfill and recycling 

sites where the wastes were disposed of. Since no information exists regarding the amounts of 

wastes that were sent from each demolition site, the difference in transportation distance was 

approximated with the distance between landfill and recycling sites and the sorting site. 

Ø An even flow of wastes was assumed to arrive to the sorting site 

In order to calculate the amounts of wastes that arrive to the sorting site and how large the mean 

stock levels of the wastes are, the flow of wastes to the sorting site had to be assumed to be 

even. 

Ø The correlation between the sorting’s quality and flow has been based on 
assumptions by the interviewees 

The quality of the sorting is dependent on the flow at the sorting site. In order to estimate this 

correlation, the interviewees’ knowledge and opinions regarding the sorting process were 

utilized. 

Ø Only one location, and type, of a sorting site is investigated in the thesis 

The sorting site investigated in this thesis is located nearby SRV’s landfill and recycling center 

in Gladö kvarn and has been offered to Destroy to lease. Destroy wished to study the 

possibilities of leasing this sorting site to determine whether it could improve their business or 

not. Thus, no alternative locations were investigated.  

1.4. Outline of the Thesis 

The outline of the thesis is presented in Figure 1.3, containing the different chapters.  
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Chapter 2 consists of the company presentation, which 

contains information about Destroy and how the company 

conducts its business.  

In Chapter 3, the method of the thesis is presented. This 

chapter explains what study types and approaches that were 

applied during the thesis, and how the procedure of the thesis 

was constructed. 

Chapter 4 contains the frame of reference used throughout the 

thesis. This chapter focuses on logistics and transports, 

sustainable development, demolition wastes, materials 

included in landfill and mixed wastes, models of economic 

production and consumption, and what aspects that are 

essential to consider when operating a sorting site. 

The summary of interviews includes the essential information 

that was gained from the interviews conducted in the 

investigation and is presented in Chapter 5. 

In Chapter 6 the used data set is described. This chapter also 

presents which information that was available in the data set 

and also which information that was used for further 

calculations.  

Chapter 7 contains the obtained results in the thesis and 

presents how the results were achieved. Furthermore, this 

chapter presents the mapping of processes for managing wastes from demolition sites.  

Chapter 8 focuses on the scenarios studied in the thesis, and presents the calculations and effects 

associated with each scenario. 

In Chapter 9, the results from the previous chapters are analyzed in order to be able to answer 

the problem statements. 

Further discussions based on the results and analyses are made in Chapter 10. This chapter 

focuses on the reliability of the results and different analyses that could have been performed. 

The delimitations are also discussed in order to determine their effects on the results. 

Chapter 11 contains the conclusions drawn from the investigation. In this chapter the problem 

statements are answered.  

Possible future studies are mentioned in Chapter 12. This chapter states what areas that would 

be interesting to conduct further researches on.  

Figure 1.3. Outline of the thesis. 
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2. Company Presentation 

This chapter contains a description of Destroy, how the company conducts its business, and the 

company’s future plans.  

2.1. History of the Company 

Destroy was founded in 1995 by the owners Johan Ahlström and Matthias Helmer, and has 

grown to be successful in the demolition industry. The first year, the owners were the only 

employees at the company. The owners’ initial business plan consisted of setting up broadband 

cables in houses and performing similar jobs. After one year in the business, the owners decided 

to hire employees and expanded with approximately one new employee per month until the 

company reached 25 employees. The company entered the demolition industry by performing 

jobs as subcontractors, where mainly small demolition projects were performed. This continued 

for a few years, where the jobs were performed for a particular set of companies. Additionally, 

the company offered services in terms of being project managers (Ahlström, 2016).  

In 2002, Destroy invested in a concrete cutting company, in order to expand its potential market. 

The same year, the company started performing large demolition projects and in 2008 the 

company invested in equipment for large demolition projects. Furthermore, Destroy developed 

a data system for documenting resources used in a project, but also to be able to track the 

resources. Additionally, the data system allows the employees to present a detailed description 

regarding the amounts of wastes obtained at a demolition site as well as the waste type in which 

the wastes were disposed of at a certain landfill and recycling center (Ahlström, 2016). 

Overall, the company’s revenue has increased since it was founded (Retriever, 2016). The 

revenue for 2006 through 2015 is presented in Graph 1.  

 

Graph 2.1. Destroy’s revenue over a period of 10 years (Retriever, 2016). 
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A presentation of the company’s profit after financial expenses from 2006 through 2015 is 

shown in Graph 2. The variation is mainly caused by the economic situation as the demand is 

a critical component for generating profits (Ahlström, 2016).     

 

Graph 2.2. Destroy’s profits after financial expenses over a period of 10 years (Retriever, 2016). 

The number of employees at Destroy has generally increased from 2006 through 2015, as 

presented in Graph 3. The economic situation has had a major impact on the number of 

employees, and hiring is usually done when the economic situation is stable, hence hiring has 

rarely occurred during an unstable economic situation. On the contrary, the company may be 

forced to dismiss employees due to an unstable economic situation. Furthermore, some of the 

employers are on probationary employment which, to some degree, affects the variation of 

number of employers (Ahlström, 2016).  

 

Graph 2.3. Destroy’s number of employees over a period of 10 years (Retriever, 2016). 

 -      

1,000    

2,000    

 3,000    

 4,000    

5,000    

 6,000    

 7,000    

 8,000    

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

S
E

K

Year

Profits after Financial Expenses

0

10

20

30

40

50

60

70

80

90

100

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Q
ua

nt
it

y

Year

Number of Employees



Chapter 2 – Company Presentation 

9 

2.2. Current State of the Company 

Some of Destroy’s main customers are JM, Peab, Skanska, NCC, and Vasakronan (Ahlström, 

2016).  

The company has continued to develop within performing demolitions, decontaminations, and 

concrete cuttings. In the initial phase of Destroy’s business, much human labor was used 

(Monardez, 2016). The company prefers to replace human labor with machinery, due to safety 

reasons as well as potentials to make processes associated with demolitions more effective 

(Ahlström, 2016).  

The salary costs together with the waste management costs represent a large proportion of 

Destroy’s total costs (Stigmanslid, 2016). Destroy has therefore prioritized efficient logistics 

for coordinating resources, as well as performing efficient transports, in order to be able to 

conduct profitable business (Ahlström, 2016). In an attempt to increase the profitability of the 

company, Destroy has also decided to investigate the potentials of sorting and recycling 

materials and to study how this could be performed (Stigmanslid, 2016). 

2.3. Demolition Projects 

The company performs two types of demolition projects: small and large demolition projects 

(Ahlström, 2016). Small demolition projects mainly concern indoor renovations where walls, 

floors, windows, electric wires, and similar materials need to be removed from the property 

before rebuilding can be done (Monardez, 2016). Large demolition projects, on the other hand, 

often require entire buildings to be demolished before any rebuilding can be made (Ahlström, 

2016). Naturally, large demolition projects result in more wastes that need to be transported 

from the demolition site than from small demolition projects (Stigmanslid, 2016). Destroy 

estimates that the waste disposal and transportation costs for small demolition projects consist 

of approximately 20 % of the total cost for the project (Ahlström, 2016). Waste disposal and 

transportation costs from large demolition projects are estimated to represent 45 % of the total 

cost (Stigmanslid, 2016).  

When planning a project, the company estimates that demolishing a square meter takes 

approximately 1.25 h for one worker (Ahlström, 2016). Thus, given the number of workers and 

a working area, planning can be made about estimated time required for a specific project 

(Stigmanslid, 2016).  

2.4. Wastes from Demolition Sites 

The wastes obtained from demolition sites are grouped into different fraction types, depending 

on the wastes included in a fraction. Destroy aims towards achieving as pure fractions as 

possible, but due to time and space restrictions, different wastes are often mixed which results 

in the fraction being labeled as either landfill or mixed waste (Monardez, 2016). Landfill wastes 

often consist of materials that cannot be sorted or recycled, however, other waste types may be 

included as long as the wastes are non-toxic (Stigmanslid, 2016). Mixed wastes consist of such 

waste types that can be sorted and then recycled (Monardez, 2016). Pure wastes are sorted in 

pure fractions for a certain material, such as metals and wood (Stigmanslid, 2016). Toxic wastes 

are also sorted in separate fractions, such as glycol and chlorofluorocarbon (CFC), and must be 

managed more carefully than other waste types due to safety reasons (Monardez, 2016).   
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2.5. Areas for Development 

Destroy strives towards specializing within the areas of demolitions, decontaminations, and 

concrete cuttings (Ahlström, 2016). Plans exist regarding improving the company’s capabilities 

for sorting and recycling materials, and to include more partners in that process (Stigmanslid, 

2016). Furthermore, Destroy believes in knowledge recycling, and that such an approach 

includes documenting procedures in detail, in order to set goals or to determine which areas 

that require improvements. Thus, the company desires to continue improving knowledge 

recycling (Ahlström, 2016). Additionally, the company believes that education, both theoretical 

and practical, is essential in order to improve and refresh, hence increased focus on improving 

the education is plausible to exist in the future knowledge (Stigmanslid, 2016). Throughout the 

years, the company has realized that there is greater profitability in performing large demolition 

projects, in comparison to small demolition projects (Ahlström, 2016). Thus, Destroy strives 

towards increasing the amount of large demolition projects and decreasing the amount of small 

demolition projects (Stigmanslid, 2016). 
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3. Method 

This chapter lists and explains the methods used throughout the thesis, which includes the work 

method of the thesis, the procedure of the study, and descriptions of the different processes 

included in the procedure. 

3.1. Work Method 

In this section, different study types and approaches are presented and described. Additionally, 

the study type and approach applied in the thesis are motivated.  

3.1.1. Study Types and Approaches 

According to Björklund and Paulsson (2012), the size of the existing knowledge for a subject 

may be of interest when choosing a study approach. The same authors present explorative, 

descriptive, explanatory, and normative study types which may be used when performing 

studies. The four study types are described below: 

Ø Explorative – This study type aims to investigate a certain area, and is preferable to use 

when only a small amount of knowledge exists for the area to be specialized in.  

Ø Descriptive – As this study type uses a descriptive approach for a specific subject, it is 

essential that basic knowledge already exists, as the aim is to describe a certain subject 

but not to explain it.  

Ø Explanatory – This study type strives to both describe and explain a certain subject. For 

this reason, explanatory studies require deep knowledge in order to yield a detailed 

description of the subject. 

Ø Normative – When certain knowledge already exists in a certain area, and the goal is to 

provide guidance and suggest improvements, it is preferable to use a normative study 

type, as little focus should be put on the description and explanation of the subject.   

According to Bell (2006), by knowing the formation of different work methods, chances are 

that a suitable work method is chosen for the specific assignment, which could lead to achieving 

desired results or foundations for the investigation. Björklund and Paulsson (2012) explain that 

the perception of knowledge may affect the formulation of goals when conducting a research. 

The same authors present analytical, system, and participant perceptions which are described 

below:  

Ø Analytical – This perception type strives towards explaining circumstances as 

objectively and neat as possible. The subjective observation is not taken into 

consideration, and knowledge is considered to be independent from the observer. 

Furthermore, the investigator seeks a causality effect, where every action causes 

immediate results. Additionally, the reality can be split into several parts, where the sum 

of all the parts is equivalent to the entirety. 

Ø System – An investigator with a system perception also strives towards explaining the 

circumstances objectively. However, this perception type considers the entirety to be 

separate from the sum of all the parts. Additionally, emphasis exists on the synergy 
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effects between the different parts, and the relation between the parts are considered to 

be as important as each part. The investigator seeks to understand the connections and 

relations between a system’s different parts, in order to interpret underlying factors to 

different types of behaviors.  

Ø Participant – When investigating with a participant perception, emphasis is put on how 

reality is a social construction affected by humans, but also how humans affect other 

humans. Additionally, the investigator is part of this social construction. Hence, the 

described reality is dependent on the experience and skills of the investigator.  

Bell (2006) claims that proper investigations can be conducted regardless of earlier experience 

and knowledge. However, the same author also states that experience and knowledge in a 

certain area may give insight and thereby inspire the formation of the investigation. Björklund 

and Paulsson (2012) claims that the work procedure may shift between different abstraction 

levels, in other words how information is interpreted and implemented. The same authors 

present induction, deduction and abduction abstraction levels as described below: 

Ø Induction – When an investigation starts off in reality and it is desirable to find a pattern 

which can be concluded into models and theories, induction is being used. In such 

circumstances, an area can be studied empirically without having to study existing 

theory for a specific subject. Instead, theory is formed by the empiricism that has been 

collected. According to Chang (2014), induction is defined as a process where 

generalizations are made according to individual instances.  

Ø Deduction – In opposition to induction, Björklund and Paulsson (2012) claim that this 

abstraction level starts off by studying existing theory for a specific subject and 

thereafter predictions are made regarding the empiricism, which should later be verified 

by collected information. Chang (2014) describes this abstraction level as a reasoning 

one, where conclusions should follow by a set of conditions.   

Ø Abduction – According to Björklund and Paulsson (2012), when pending between 

induction and deduction abstraction levels, abduction is implemented. This may be 

suitable to use if the work consists of differentiated parts, where induction may have 

better explanation for one part and deduction for another (Chang, 2014). 

3.1.2. Applied Study Type and Approach 

The normative study type was applied in the thesis as there already existed knowledge regarding 

recycling and sorting, and since the aim of the thesis was to provide suggestions to whether or 

not Destroy should start a sorting business. The scope of the thesis is to provide foundations for 

sorting and recycling materials in the demolition industry. As the work in this thesis was 

performed in an objective manner, and is based on qualitative and quantitative measures, the 

approach used in the thesis matches the description of a system perception. As interviews, 

literature studies, and investigations of data sets were performed, the abstraction levels shifted 

between induction and deduction, as both theory and facts were used. Thus, the approach used 

in the thesis also matches abduction.  

3.2. Procedure of the Thesis 

It is of great essence to visualize the different processes in an investigation as the work 

procedure may be used as a tool for knowing what to do next. The procedure of the thesis is 
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inspired by a method visualization presented by Björklund and Paulsson (2012) as illustrated 

in Figure 3.1.  

 

Figure 3.1. An illustration of the procedure of the thesis, inspired by (Björklund & Paulsson, 2012, p. 83). 

3.2.1. Situation Description 

The situation description was the first process to be performed during the thesis, and it aimed 

towards determining the current situation for Destroy and for the demolition industry as an 

entirety. This is necessary since the information obtained from this process would be essential 

for determining how the thesis should be conducted, and for deciding the subject and scope of 

the thesis.  

In this thesis, the process was conducted by performing an initial literature study and by 

studying Destroy as a company. The studies of Destroy’s business were based on meetings and 

interviews with employees, observations of the processes associated with demolitions, and by 

studying the available information about the company. Friberg (2007) states that the initial 

literature study is performed in order to create the foundation for further literature studies, and 

to get an understanding for what information that will be possible to find. The author also states 

that the initial literature study can assist in the choice of problem statements, should be 

performed in a surveying manner, and will be a useful tool when choosing the subject for a 

thesis. The initial literature study in this thesis was chosen to be based on articles and reports 

regarding the demolition business and CDW in order to provide a good foundation for the thesis. 

3.2.2. Purpose and Aim 

After the situation description was performed, the next step was to determine the purpose and 

aim of the thesis. The purpose and aim determines which parts that are relevant for the scope, 
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as some information may only be obtained from certain sources.  Thus, the formulation of 

purpose and aim influenced underlying processes.  

3.2.3. Literature Study 

A literature study is important in order to gain information about the chosen subject, study what 

research that has already been performed on the subject, and how the previous research has 

been conducted (Bell, 2005). Since the information acquired from the literature study 

sometimes can be biased or incomplete it is important to consider these facts when choosing 

literature for the thesis (Björklund & Paulsson, 2012). 

The process of finding relevant literature for a project is usually divided into two phases: the 

initial and the actual literature study (Friberg, 2007). In the actual literature study, a more 

thorough investigation of the literature was conducted, in comparison to the initial literature 

study. Friberg (2007) states that the actual literature study is more time consuming and aims 

towards obtaining the amount of information that is required. The author also mentions that in 

order to perform an efficient literature study, a systematic method should be applied.   

Systematic literature studies are time consuming and are used in order to keep focus on the 

subject and to find relevant literature. When performing a systematic literature study it is 

important to continually document the processes and to stick to the planning. It is also important 

to be well-read in the subject in order to determine which literature that is relevant and which 

is not (Friberg, 2007). The actual literature study in the thesis was, to some extent, performed 

in a systematic manner as sources were investigated.  

The major part of the literature that has been used during this thesis has been published 

materials. Books and e-books have been used as sources of basic information since these 

provide a strong theoretical basis. The latest editions of the books were used as references in 

order to get information that was as up to date as possible. In order to obtain more specific 

information, published journals and reports have been used. In the events where no published 

materials with sufficient information was accessible, other non-published electronic documents 

have been used to get the necessary information. When selecting a non-published electronic 

document to be used as a reference, the author and source of the document were analyzed in 

terms of reliability. A source that has been reviewed by professional editors was considered to 

increase the chance for a reliable source, in comparison to a source that has not been reviewed. 

Additionally, research organizations, as well as educational organizations, were also considered 

reliable due to information provided by highly educated authors. If a non-published electronic 

document was considered reliable and contained necessary information, it was used as a source 

for information.  

3.2.4. Data Investigation 

Based on the information from literatures and interviews, the data set was investigated to find 

which available data that would be of use for recycling and sorting. Additionally, more 

understanding was gained and more knowledge was achieved, regarding the volume of wastes, 

when investigating the data set. Furthermore, the information that could not be obtained from 

the available data could in some cases be obtained from either interviews or literature studies, 
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which is the reason this process was considered to be linked with the processes literature study 

and interviews.  

A software called Wejster was utilized in the thesis in order to obtain data regarding what wastes 

Destroy has disposed of, and at which sites the wastes were disposed. The software also 

contains information regarding the fees of wastes at different sites which also could be used in 

order to calculate the economic benefits from recycling. Wejster was additionally used to 

determine the amounts of wastes that Destroy had disposed of, together with waste fraction 

reports from landfill and recycling sites where Destroy sends its wastes. The waste fraction 

reports contained information regarding the amounts of wastes that Destroy had sent to each 

site. 

3.2.5. Interviews 

Interviews were essential as some information could only be obtained from this source type.  

When conducting interviews, it is crucial to adjust the interview in an appropriate manner 

depending on the situation.  

Structured interviews are formed in a manner which allows the interviewer to directly ask 

question to the interviewee with usually predetermined questions. Semi-structured interviews 

are formed in a manner which allows the interviewer, to some extent, ask questions to the 

interviewee, but also leaves space for the interviewee to speak freely during the interview. Non-

structured interviews are formed in a manner where the interviewee may speak freely around 

the subject and complementary questions may be asked by the interviewer throughout the 

interview (Eriksson, 2011).  

The interview techniques mentioned by Eriksson (2011) were utilized in this thesis, which is 

why interviews were formed in either structured, semi-structured, and non-structured manners. 

This was done as interviews of various kinds were made throughout the working procedure, 

such as during study visits and meetings. 

A survey was conducted with the demolition project managers, at Destroy, regarding an 

estimation of material proportions included in landfill and mixed wastes. The survey was based 

on information from earlier interviews and meetings. However, blank spaces were included in 

the survey in case the project managers desired to include other materials in the fraction types. 

This survey was conducted since no documentation existed on the compositions of wastes and 

the participants of the survey were chosen based on their experience and knowledge regarding 

wastes. The purpose of the survey was to get information regarding the composition of materials 

in landfill and mixed wastes. The materials that have the greatest potential savings could be 

selected for prioritized sorting, which means sorting to some extent could be done at the 

demolition site. In the current state, deference to how certain materials in landfill and mixed 

wastes should be disposed of barely exist, since all landfill and mixed wastes will end up at a 

landfill or recycling site. However, if certain materials in landfill and mixed wastes would be 

prioritized, such materials could be sorted into containers that would be delivered to the sorting 

site, and materials of low value could be delivered to landfills or recycling sites.  
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3.2.6. Mapping of Processes 

This procedure focused on Destroy’s waste management and the processes included, as well as 

how they relate to each other. This was of great importance since it is essential to know how 

the processes affect each other in order to be able to analyze how new scenarios would affect 

the current processes. 

The mapping of the processes was illustrated with the use of flow charts, where the processes 

associated with the management of landfill and mixed wastes were depicted with separate flow 

charts. 

3.2.7. Results 

After all the essential information had been acquired from literature studies, interviews, and 

data investigations, the information was summarized in this process in order to get an overview 

perspective of the potential effects from increasing the amounts of sorted wastes.  

Information regarding the compositions of materials in landfill and mixed wastes that was 

obtained from a survey with employees at Destroy was illustrated in a table and a graph in order 

to clarify how the estimations of the compositions varied between different individuals. This 

survey is included in Appendix A.  

Information about the recycling potentials of different materials retrieved from the conducted 

interviews, the literature studies, and the data investigations was summarized from an economic 

and an environmental perspective, respectively. The interviews for obtaining this information 

were conducted with personnel at Destroy and at other companies in order to include different 

perspectives. 

In the current state scenario, information was mainly taken from interviews with Destroy’s 

personnel, but also from the data investigation, as such sources provided sufficient information 

regarding the company’s current state. The data investigation provided information regarding 

the volume the wastes, which is crucial information when starting a sorting site. 

When making scenarios regarding sorting and recycling, information from interviews, literature 

studies, and data investigations was used. Interviews with Destroy’s employees were performed 

in order to include the company’s willingness to sort and recycle. Results regarding the costs 

that will be associated with introducing and leasing a sorting site, and what additional processes 

this would involve, was obtained from interviews, literature studies, and data investigations. 

The results regarding the economic profitability of recycling were quantitative, whilst the 

results about the environmental impacts were a mixture of quantitative and qualitative. By 

establishing a summary of all the costs associated with the sorting site scenario, this could later 

be used as the basics for the total cost analysis (TCA) of the sorting site scenario.  

3.2.8. Analysis 

In this process, the obtained results were analyzed in order to find answers to the problem 

statements mentioned in the thesis. Information from all source types mentioned in the thesis 

was used as a foundation for what to be analyzed, as well as in which manner factors should be 

included, excluded, or adjusted in order to be able to make comparisons. Thus, this process 
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included scenarios of how the sorting and recycling business would be conducted, and how 

TCA is affected by the different factors used in each scenario. 

The estimates for the compositions of the materials in landfill and mixed wastes were used 

during the analysis to find proportions for the included materials and to appraise intervals of 

the proportions for the materials. The intervals were determined by the lower and upper bounds 

obtained from the surveys and could be used as worst and best case scenarios when studying 

the profitability associated with recycling. 

The information about the recycling potentials was combined with the intervals and average 

values for the compositions of the different materials and could then be used to determine the 

benefits of increasing the recycling degree of the materials, from an economic and an 

environmental perspective respectively. The aspects that were considered to evaluate the 

economic profits were: the price of recycled materials, the cost associated with sorting the 

materials, and how large amounts of materials that Destroy can recycle each year. To evaluate 

the environmental benefits from recycling the materials, these aspects were acknowledged: the 

difference in energy consumption and carbon dioxide (CO2) emissions compared to the 

production of virgin materials, and the amount of materials that Destroy can recycle each year. 

To calculate the total costs associated with leasing and operating a sorting site, the information 

about the costs for the different parts were analyzed further. A helpful tool for calculating the 

total costs is to apply TCA (Oskarsson et al., 2013). Since the costs included in the TCA will 

be dependent on the amount of wastes that will be sorted, different scenarios were analyzed 

where varying amounts of wastes were sorted. 

Based on the costs and the possible profits associated with sorting wastes, the amount of wastes 

that would need to be sorted in order for Destroy to make a profit could be determined. 

Furthermore, new flow charts were created for the materials in the sorting site scenario to 

investigate how the flow of materials would be affected by the introduction of a sorting site. 

The new flow charts were based on the information that had been obtained through the mapping 

of processes. 

For situations where several possible outcomes were possible, a sensitivity analysis was 

conducted. The sensitivity analyses aimed to determine how sensitive the results are to changes 

in different parameters, and also to determine which parameters that the results are most 

dependent on. Hence, the reliability and validity were investigated by determining whether the 

corollary of a modification for a scenario matched the expected effects.  

3.2.9. Discussion 

This was the last step in the procedure of the thesis where the methods and approaches used 

throughout the thesis were discussed in order to find what advantages or disadvantages that 

were developed. The purpose of this process was to identify areas in the thesis which may need 

development in order for an improved investigation. Additionally, suggestions were provided 

for how areas with potential development could be improved and which possible effects that 

could be obtained from the suggestions.   
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The accuracy of the different factors used for obtaining results were discussed in order to find 

their impact on the TCA. The different cost components in the TCA were investigated, and 

compared to different scenarios, to find if the effect from the scenarios were plausible or not.  

The delimitations were discussed as these could have affected the outcome of the results. 

Explanations were given about why the delimitations were made, together with discussions 

about results that could be possible to achieve without the delimitations. 
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4. Frame of Reference 

This chapter contains a literature study about the fields of logistics and transports, sustainable 

development, material flows, CDW, managing a recycling and sorting center, and cost items in 

a TCA.    

4.1. Logistics and Transports 

When studying logistics, several different aspects can be studied where transport is one of the 

aspects that has received the most attention in research focused on logistics (Rushton et al., 

2014). Every time that products and materials need to be sent from one site to another, a mode 

of transport is required to perform the movement of products and materials (Oskarsson et al., 

2013). There are several aspects that need to be considered when choosing the appropriate mode 

of transport for a specific transport route, for example what kind of products that are to be 

transported and the characteristics of the terrain where the transports are to be conducted 

(Rushton et al., 2014). 

4.1.1. Transports in Urban Areas 

Freight transports have large impacts on the traffic flows and sustainable development in urban 

areas (Taniguchi & Thompson, 2014). Problems associated with performing transports in urban 

areas are: 

Ø Traffic flow congestions – Congestions often occur in urban areas due to high traffic 

levels, traffic incidents, bad weather, and poor road conditions, which makes the 

planning of urban transports complicated as there are uncertainties associated with 

transports (Taniguchi et al., 2014). 

Ø Transport policies – In certain urban areas there are restrictions for what types of 

vehicles that are allowed and at which times transports can take place, which means that 

these restrictions have to be considered when planning and performing urban transports 

(McKinnon et al., 2015). 

Ø Parking and loading – There are several regulations regarding parking and loading in 

urban areas which complicates such procedures (Taniguchi & Thompson, 2014). 

Additionally, there is often lack of space in urban areas which means that there will be 

handling problems for the driver, as well as problems during parking and loading 

procedures (McKinnon et al., 2015). 

Ø Customer and receivers – When performing deliveries, problems may be caused due to 

traffic and deliveries only being allowed during certain time periods (McKinnon et al., 

2015). 

4.2. Studies of Changes in Logistics 

In order to control material flows and be able to modify and improve them, there are several 

tools and methods which can be applied (Oskarsson, Aronsson, & Ekdahl, 2013). Rushton et 

al. (2014) mention that the choice of tool, or method, is highly dependent on the company’s 

characteristics, which means that different methods will be preferable for different companies. 
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4.2.1. Total Cost Analysis 

TCA is a favorable tool when studying changes in logistics structures, since it is essential to 

determine the potential costs of a modification before it is implemented. By performing TCA, 

a company or a supply chain can determine what modifications that have the highest potentials 

for minimizing the company’s costs, and can therefore choose which modifications to 

implement (Oskarsson et al., 2013). A TCA should, however, always be considered a guideline, 

as there always is some degree of uncertainty embedded in the analysis (Trent, 2007).  

Which cost items that should be included in a model for analyzing the total logistics costs will 

vary depending on the situation and the different cost items should therefore be chosen based 

on the studied scenario (Oskarsson et al., 2013). In Figure 4.1, a suggestion for which cost items 

that can be included when performing a TCA is presented.  

 

Figure 4.1. A suggestion of cost items to be included when performing a TCA, inspired by (Engblom et al., 2012, p. 33). 

When studying a modification in logistics, it is important to consider that it often will lead to 

changes in more than one of the cost items (Oskarsson et al., 2013).  

Inventory Carrying Costs 

When products are kept in inventory, there are costs implicated with this process (Adebambo 

Olayinka, 2010). The inventory carrying costs (ICC) arise due to the accumulation of the 

products’ capital, and due to the risks associated with keeping products in inventory (Oskarsson 

et al., 2013). Some of the risks that are associated with keeping products in inventory are: 

obsolescence, spoilage, and insurance related costs (Adebambo Olayinka, 2010). 

The mean stock level can according to Oskarsson et al. (2013) be calculated as shown in 

Equation 1, where MSL represents the mean stock level, SS represents the safety stock, and Q 

represents the stock’s refill quantity. The same authors state that the formula is applicable for 

systems that have a stock quantity larger than the withdrawal quantity, a fixed stock quantity, 

and an even demand for a product. 

MSL	=	SS	+	
�

2
		 (1) 
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According to Oskarsson et al. (2013), the mean stock value can be calculated by using the 

formula presented in Equation 2, where MSV is the mean stock value and p is the product value.  

MSV	=	p	∙	MSL		 (2) 

According to Cavinato and Kauffman (2000) the inventory carrying rate (r) often ranges 

between 10 % and 25 %. However, the authors also state in some cases the r can vary as much 

as between 10 % and 35 %, depending on what type of business that is conducted. The ICC can 

according to Oskarsson et al. (2013) be calculated by using the formula presented in Equation 

3.    

ICC	=	r	∙	MSV	 (3) 

Warehousing and Management Costs 

Warehousing and management costs contain all the costs that are associated with operating a 

warehouse (Oskarsson et al., 2013). This cost item includes: the cost for leasing or owning a 

warehouse, operating costs, salaries for the employees, costs for the required equipment, and 

transportation costs within a warehouse (Hansen et al., 2014).  

According to Oskarsson et al. (2013), the warehousing and management process can be divided 

into several subprocesses. Some of the authors’ suggestions for possible subprocesses are: 

goods reception, controls of the products and placing them in inventory, the keeping of the 

products in inventory, picking the products out of the inventory, packaging, and the loading of 

the products.  

Transportation Costs 

Transportation costs include all costs that are associated with managing and performing 

transports (Oskarsson et al., 2013). Transportation costs can commonly be calculated based on: 

the distance travelled, the vehicles’ capacities, and the duration of the transports (Márquez et 

al., 2015). Transportation costs represent all the costs that are associated with transports 

between different facilities within a company, as well as transports between different companies 

(Oskarsson et al., 2013). 

Administration Costs 

All costs that relate to the administration of logistics are included in this cost item (Oskarsson 

et al., 2013). This cost item can for example include: the costs associated with reception of 

orders, salaries for indirect personnel, and the costs for invoicing (Márquez et al., 2015). 

Miscellaneous Costs 

There are several different costs that can be included in this cost item, the studied situation will 

decide which costs are of importance to include (Oskarsson et al., 2013). Some costs that may 

need to be considered as parts of this cost item are presented below: 

Ø Packaging materials costs - A logistical modification may result in different types, or 

different amounts, of packaging materials being required in the logistics system, since 

the packaging materials are closely related to the logistics system (Prendergast & Pitt, 

1996). Changes in a logistics system may result in different kinds of transports, which 
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means that the loading carriers and packaging materials would then also have to be 

modified accordingly (Oskarsson et al., 2013). 

Ø Information costs – Information systems are required for a logistics system to function 

properly, therefore modifications to a logistics system can result in new requirements 

on the information system which then could lead to changes in the costs for the 

information systems (Oskarsson et al., 2013). 

Ø Logistics related costs – According to Oskarsson et al. (2013), logistics related costs are 

not commonly associated with the logistics costs, but since a change in the structure of 

a logistics system may result in modifications to these costs, it can often be important 

to study how these costs may change due to a restructure in the logistics system. 

Engblom et al. (2012) mention that it may be interesting to include costs of lost sales in 

the analysis since this may be affected by a logistical modification. Besides from this 

cost item, Oskarsson et al. (2012) also mention costs of materials, production costs, and 

marketing costs as different cost items that may be logistics related. 

4.3. Sustainable Development  

The term sustainable development started getting attention after the World Commission on 

Environment and Development (WCED) mentioned it in their report in 1987. The explanation 

for sustainable development given in WCED’s report has since then been considered as the 

definition that sums up the concept of sustainable development best (Dernbach, 2001). WCED’s 

definition of sustainable development is provided below (WCED, 1987, p. 41): 

Sustainable development is development that meets the needs of the present 

without compromising the ability of future generations to meet their own 

needs. 

Sustainable development is often considered to be a balance between social, economic and 

environmental sustainability (McKinnon et al., 2015). The three dimensions are often illustrated 

as inter-connected, since modifications to one dimension often result in changes in the others 

as well (Giddings et al., 2002). An illustration of the inter-connections between economic, 

environmental and social sustainability is provided in Figure 4.2. 

 

Figure 4.2. Illustration of the inter-connections between environmental, economic and social sustainability, inspired by 

(Garbie, 2014, p. 4883). 
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In order to achieve sustainable development, responsibility has to be taken by several different 

actors. These actors all have different responsibilities and can be divided into four categories: 

authorities, research and education, businesses, and consumers (McKinnon et al., 2015).  

4.3.1. Economic sustainability 

In order to determine economic sustainability it is essential to break the term down into several 

subcategories (Wilson, 2015). McKinnon et al. (2015) also mention that subcategories are 

essential and both Wilson and McKinnon provide a set of suggested subcategories for economic 

sustainability. Wilson (2015) suggests that economic sustainability should be divided into: 

economic performance, market presence, indirect economic impacts, and procurement 

practices. McKinnon et al. (2015) instead suggest five categories for economic sustainability: 

growth, jobs and prosperity, fair pricing, competitiveness, and choice. 

When calculating the costs that are used for determining economic sustainability, it is 

recommended to use life cycle costing in order to get accurate approximations (Zhong & Wu, 

2015). 

4.3.2. Social sustainability 

Social sustainability is often complex to quantify and can therefore be difficult to include in 

sustainability investigations (Zhong & Wu, 2015). Wilson (2015) defines four examples of 

subcategories that need to be considered when determining social sustainability, these are labor 

practices and decent work, human rights, society, and product responsibility. McKinnon et al. 

(2015) use the five subcategories safety, health, disturbance, access, and equity.  

4.3.3. Environmental sustainability 

Environmental sustainability can be considered to consist of two major components, sustainable 

usage of natural resources and environmental impacts from emissions and land use.  

(Fitzpatrick, 2016). When conducting an investigation regarding environmental sustainability, 

subcategories such as climate change, air quality, noise, pollution, land use, biodiversity, and 

waste management should be considered (McKinnon et al., 2015). 

4.4. Material Flows 

Two types of concepts based on models of economic production and consumption are 

considered to exist: linear economy (LE) and circular economy (CE) (Sauvé et al., 2015). This 

concerns the material flows, as LE uses a non-closed loop material flow and CE uses a closed 

loop material flow (Hobson, 2016).  

According to Fedkin (2015) an open loop recycling is defined as a recycling process where 

materials are not recycled indefinitely due to diminished quality and will therefore eventually 

turn to waste, as such wastes will be excluded from the utilization loop.  The same author states 

that closed loop recycling, on the other hand, can recycle materials indefinitely without 

diminishing the quality of the material. This enhances resources to be in a circular movement 

within the framework of a production and consumption system (Sauvé et al., 2015).  

4.4.1. Linear Economy 

Hobson (2016) states that LE does not focus on the environmental aspects in the same range as 

in a CE. On the contrary, LE entirely or partially ignores the environmental externalities 
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associated with virgin resource extraction, as well as generated wastes and pollutions (Sauvé et 

al., 2015).  LE is partially depending on the individual, as purchases may be affected by rational 

choices and information obtained during the purchase, but also by using correct waste disposal 

behavior (Hobson, 2016).   

Sauvé et al. (2015) suggest that the material flow of LE can be modelled into five steps: planet, 

resource, production, consumption and waste. The authors state that the planet provides natural 

resources and has the ability to absorb waste and pollutions, which is why it plays a key role in 

the model. The model is known for its take-make-dispose features and relies on easily 

accessible energy and resources which come in large volumes (Ellen MacArthur Foundation, 

2013). For this reason, Sauvé et al. (2015) explain that processes associated with obtaining 

resources along with production and consumption extract pollutions and wastes, in relatively 

large volumes. Furthermore, the authors describe that after the step of consumption, materials 

become waste and are sent to disposals. The concept of LE is illustrated in Figure 4.3. 

 

Figure 4.3. An illustration of the LE concept inspired by (Sauvé et al., 2015, p. 5), where the solid lines represent the flows.  

4.4.2. Circular Economy 

According to Hobson (2016), CE is a framework which is getting more attention in politics, 

societies, and in research. The term is defined as a closed loop material flow of goods from 

production and consumption, which keeps environmental externalities associated with virgin 

resource extractions, but also generated wastes and pollutions, on an internal level (Sauvé et 

al., 2015).  Furthermore, CE is an industrial system that strives towards designing products in 

a manner which would support the procedure of efficient recycling (Hobson, 2016). In other 

words, CE is, to some extent, aiming towards emulating processes similar to the ones found in 

natural environments, where small fractions are wasted and much is recuperated by other 

species (Sauvé et al., 2015). 

As shown in Figure 4.4, an illustration inspired by Sauvé et al. (2015) demonstrates how the 

CE concept strives towards using as little of the virgin raw materials as possible. It will plausibly 
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always be necessary to have access to virgin raw materials, as some materials may only be 

suitable for open loop processes, as well as there is an increasing world population (United 

Nations, 2015). However, the CE concept provides a sub flow between production, 

consumption, and recycling, where materials could be reused or recycled and due to this matter 

a relatively small fraction of pollutions and wastes would be produced (Sauvé et al., 2015). 

Additionally, the accumulated wastes, according to the CE concept, could either be recycled to 

extract its maximum value or be returned to the biosphere in a safe and productive fashion 

(Ellen MacArthur Foundation, 2013).  

 

Figure 4.4. An illustration of CE inspired by (Sauvé et al., 2015, p. 5). Dashed lines represent the undesirable flows and the 

solid lines represent the desirable flows. 

 

4.5. Construction and Demolition Wastes 

Constructions, demolitions, renovations, and reconstructions of different structures generate 

wastes known as CDW (Hiete et al., 2011). CDW is one of the internationally primary sources 

of waste (Rodríguez et al., 2015). The proportion of CDW compared to all wastes accumulated 

varies between different countries, but one common approximation is that CDW annually 

account for almost half of all solid wastes accumulated globally (Simion et al., 2013). CDW 

causes impacts on the environment and these impacts have over the years gained a higher 

interest and led to more studies in several countries (Thormark, 2001). Additionally, CDW 

causes economic impacts, since the wastes have to be collected and managed properly (Simion 

et al., 2013).  

Materials that commonly are included as CDW are concrete, asphalt, wood, metal, drywall, 

paper, and plastic (Simion et al., 2013). The same author also mentions that the included 

materials however often differ depending on factors such as climate, technological 

development, and available raw materials. 
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4.5.1. Recycling of Construction and Demolition Wastes 

Due to the large amounts of CDW accumulated every year and the fact that these amounts are 

continually increasing, the management processes of CDW have gained more attention (Dahlbo 

et al., 2015). Due to the increase in attention, more focus has been put into the recycling 

processes and into promoting sustainable use of resources (Cheng & Ma, 2013).  

There are different methods for how waste is managed, three of such methods are: reuse, 

material recycling, and energy recovery (Thormark, 2001). Park and Chertow (2013) also 

mention the three methods, but also present the methods composting and landfilling. Reuse is 

the method which conserves the energy and materials most efficiently, where the materials can 

be used for the initial purpose with some possible requirements of renovations or upgrades 

(Thormark, 2001). Recycling of materials and composting are less efficient than reuse in 

conserving the energy and materials, as the physical forms of the materials will be modified, 

but some of the materials’ embedded values will still be maintained (Park & Chertow, 2014). 

Energy recovery is more efficient than landfilling, as some of the energy embedded in the 

materials will come to use (Dahlbo et al., 2015). Arm et al. (2014) also mention backfilling as 

a recovery alternative for certain materials, where the materials will be used to fill an excavated 

area. 

There are several difficulties associated with recycling CDW. Dahlbo et al. (2015) mention that 

one of the major problems with recycling CDW is that virgin raw materials are available at a 

high degree and a low cost which has a negative impact on the demand of recycled materials. 

Another difficulty is that the construction and demolition periods can be very long, which 

causes the recycling process to be time consuming (Cheng & Ma, 2013). Simion et al. (2013) 

note that the recycling capabilities will be very dependent on the composition of materials 

which then means that recycling capabilities will vary between different countries and regions.  

4.5.2. Construction and Demolition Wastes in Sweden 

The supervision responsibility of CDW in Sweden is shared between the municipal 

environmental committee and the municipal building committee. The legislations that govern 

how CDW should be managed, are the planning and building act and the regulations regarding 

wastes found in the environmental code. The environmental committee is in charge of the 

operative supervision of how the wastes are managed at building and demolition sites, and 

during transports, and is based on the regulations included in the environmental code. The 

building committee is responsible for supervision of how demolitions are performed and for all 

the necessary declarations being handed in. The building committee’s work is based on the 

planning and building act (SEPA, 2016a).  

Regarding CDW it is the contractor that has the responsibility for ascertaining that the wastes 

are managed in an appropriate manner. The current waste hierarchy that is practiced in Sweden 

is as follows (SEPA, 2016c): 

1. Prevention 

2. Reuse 

3. Material recycling 

4. Alternative recycling, e.g. energy recycling 
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5. Disposal 

In Sweden, CDW is considered to be a prioritized area in order to decrease the total amount of 

wastes generated in the country. In order to decrease the amount of CDW in the future, closer 

supervision to the associated processes is considered to be essential (SEPA, 2016a). 

4.6. Materials in Landfill and Mixed Wastes 

By recycling demolition wastes, the need for virgin materials and areas for landfill will decrease 

which can lead to positive economic and environmental effects (Hiete et al., 2011). Different 

materials will, however, yield different benefits when recycled, and therefore some materials 

will be more favorable than others to recycle (Thormark, 2001). In this section, different 

materials that landfill and mixed wastes usually consist of are described.  

4.6.1. Concrete 

There are six different material components that commonly are classified as concrete materials, 

these are: clinker, cement, cement paste, cement mortar, concrete, and aggregates (Arm et al., 

2014). Concrete is the construction material that is most commonly used globally, and there are 

therefore large potential benefits with increasing the recycling rate of this material (Jin & Chen, 

2015). There are four different methods that can be used in order to manage concrete wastes, 

these are: reuse, recycling, backfilling, and landfilling (Arm et al., 2014). Even though recycled 

concretes show less compressive strength than virgin concrete, they can achieve similar 

durability properties which means that there are possibilities to recycle concretes from 

demolition sites (Zega & Di Maio, 2011). Recycled concrete has the capability to preserve 

natural resources, reduce the amount of materials in landfill sites, and to decrease the 

greenhouse gas emissions that are associated with the production of virgin concrete (Jin & 

Chen, 2015).  

According to the United States Environmental Protection Agency (USEPA) (2015), the 

estimated energy savings from recycling fragments of concrete is approximately 0.13 GJ/ton, 

relative to virgin production of concrete. The same organization estimates that the reduction in 

GHG emissions would be 0.01 Mton CO2/ton compared to virgin production of concrete.  

4.6.2. Wooden Materials 

Wood products provide alternatives to fossil fuels as materials that can be used for combustion 

to energy (Lippke & Puettmann, 2013). Another alternative would be to reuse some of the 

wooden materials in new constructions, which then only would require adjustments to the 

materials (Thormark, 2001).  

There are different types of wood products with different recycling methods and potentials 

(Thormark, 2001). USEPA (2015) mentions the use of recycled dimensional lumber and 

medium density fiberboards in production to be 0.69 GJ/ton and 1.01 GJ/ton more energy 

intensive, respectively, compared to production from virgin materials. Regarding emissions of 

GHG, however, production from recycled materials will result in less emitted GHG for both 

materials, with a decrease of 2.23 and 2.24 Mton CO2 for each material. The organization 

explains that the GHG impacts will decrease from recycling due to decreased levels of 

deforestation which, through photosynthesis, will decrease the levels of GHG in the 

atmosphere. 
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4.6.3. Glass 

There are different types of glass that are used in the glass industry, where most glass products 

are suitable for recycling since there are no limitations on how many times the material can be 

recycled (Hillman et al., 2015). In order for recycling to be possible, the glass products need to 

be properly sorted where the sorting commonly is performed in multiple steps (Christensen & 

Damgaard, 2011). The main reason for recycling glass is to decrease the energy consumption 

and the amounts of emitted CO2, since the production from virgin materials is more energy 

intensive and emits more CO2 than production from recycled materials (Hillman et al., 2015). 

From a CO2 equivalent perspective, studies have shown that recycling of glass materials is 

favorable over incineration of glass products (Christensen & Damgaard, 2011). 

According to USEPA (2015), the estimated energy savings from recycling general fragments 

of glass is approximately 2.81 GJ/ton, relative to virgin production of glass. The same 

organization estimates that the reduction in GHG emissions would be 0.25 Mton CO2/ton 

compared to virgin production of glass.  

4.6.4. Textile 

Textiles are often found in carpets and are a viable option for recycling from an environmental 

perspective, in terms of energy savings. According to USEPA (2015), the estimated energy 

savings from recycling textile carpets is approximately 55.13 GJ/ton, relative to the production 

of textile carpets. The same organization estimates that the reduction in GHG emissions would 

be 2.36 Mton CO2/ton compared to virgin production of textile carpets (USEPA, 2015).      

4.6.5. Mixed Metals 

Almost all metallic materials from demolition sites are usually accounted for and recovered 

(Altuncu & Kasapseçkin, 2011). The majority of the metals included in wastes are steel and 

aluminum. Other metals are also found in wastes, but commonly exist in smaller amounts and 

are often included in wastes of electrical and electronic equipment (Damgaard & Christensen, 

2011). Both steel and aluminum are beneficial to recycle, where the production of materials in 

some cases can consist of 100 % scrap metals (Hillman et al., 2015). Recycling of aluminum 

only requires 5 % of the energy compared to production of virgin aluminum and is therefore a 

viable alternative from an energy efficiency perspective (Damgaard & Christensen, 2011). 

When metals are recycled, some quantity will be lost but the quality will be as high as for virgin 

metals (Damgaard & Christensen, 2011). This, together with the fact that there are limited 

amounts of virgin metals, means that recycling of metals can be beneficial from both an 

economic and an environmental perspective (Dahlbo et al., 2015). The prices of metal scraps 

will depend on: the worldwide demands, the cost of virgin materials, and the transportation 

costs (Damgaard & Christensen, 2011).  

According to USEPA (2015), the estimated energy savings from recycling fragments of mixed 

metals is approximately 78.2 GJ/ton, relative to landfilling. The same organization estimates 

that the reduction in GHG emissions would be 65 % compared to virgin production of metals.  

4.6.6. Mixed Plastics 

At demolition sites, the plastics found are often packages from building materials. Most plastics 

can be recycled if sorted correctly, but there are some toxic plastics which must be managed 
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differently due to safety reasons (Sundsvalls kommun, 2008). Plastics can be categorized as 

either thermosets or thermoplastics (Christensen & Fruergaard, Recycling of Plastics, 2011). 

Thermosets often have a relatively high melting point, which is why this plastic type is hard to 

recycle, as the thermosets are likely to burn before reaching the melting point (Hillman et al., 

2015). Thermoplastics, on the other hand, have the ability of being shaped when heated and 

maintain their shape when cooling down, which makes them suitable for recycling (Christensen 

& Fruergaard, Recycling of Plastics, 2011).  

There are two approaches that can be used in the recycling process (Hillman et al., 2015). One 

approach is called feedstock recycling, which converts the plastics to monomers, and at this 

state it is possible to use the substance in chemical production and in refineries (Christensen & 

Fruergaard, Recycling of Plastics, 2011). The second approach is called mechanical recycling, 

which includes granulation, melting, cleaning, and shredding (Hillman et al., 2015). 

Furthermore, mechanical recycling solely produces quality products when the materials are free 

from contamination (Christensen & Fruergaard, Recycling of Plastics, 2011). Additionally, the 

materials have to be sorted into a single type of polymer and segregated sufficiently according 

to the color for the end product (Hillman et al., 2015). Although a common appearing plastic 

type at demolition sites is polyvinyl chloride (PVC), it is hard to sort PVC from other plastic 

types by the naked eye and therefore most plastics are sorted into fragments of mixed plastics 

(Jackson et al., 2006). 

According to the USEPA (2015), the estimated energy savings for recycling plastics such as 

high-density polyethylene (HDPE) and polyethylene terephthalate (PET) is approximately 

22.03 GJ/ton and 17.25 GJ/ton, respectively. The same organization estimates that the reduction 

in GHG emissions would be 78 % compared to virgin production of mixed plastics.  

4.6.7. Gypsum 

During the recycling process of gypsum, high requirements exist regarding its pureness (Arm 

et al., 2014). Pure gypsum should be free from metal sheet, wood, paint, glue remains, and 

fiberglass wall covering. However, it is acceptable to leave wallpaper in the gypsum 

(Sundsvalls kommun, 2008). Although gypsum is considered to be 100 % recyclable, it can be 

difficult to recycle gypsum from demolition wastes, as buildings older than 40 years tend to 

contain plaster and not much plasterboard. It is a common issue that plaster sticks to bricks, 

when deconstructing old buildings, thus making the recycling of this material difficult (Arm et 

al., 2014).    

USEPA (2015), estimates that the process of recycling, along with transportation, is more 

energy intensive than production of virgin gypsum as it would require an increase in energy of 

approximately 0.03 GJ/ton, compared to energy used in production. The same organization 

estimates that recycling would also increase the GHG emissions by 0.03 Mton CO2/ton 

compared to production of virgin gypsum.  

4.6.8. Miscellaneous Materials 

Insulation often contains fiberglass, which theoretically could be recycled. However, the 

recovered amount of this material in a truckload would be low, due to its lightness, and therefore 

not a suitable option for recycling. The energy used for transportation would in such 
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circumstances be greater than in production, hence production of this material is a more 

favorable option from an environmental perspective, in terms of energy savings (USEPA, 

2015).  

Vinyl flooring and porcelain tiles could potentially be recycled and reused. However, most new 

construction uses new produced vinyl flooring or porcelain tiles, and the small portion that is 

recycled may be used in other products. Furthermore, this could be due to inefficient recycling 

methods for solely obtaining vinyl flooring and porcelain tiles. Hence, insufficient data exist 

regarding the recycling of these products which makes it hard to estimate the energy savings 

(USEPA, 2015). 

According to the USEPA (2015), postconsumer seldom recycle bricks and most bricks are made 

from virgin materials. This could be due to inefficient recycling methods. Hence, insufficient 

information exists about the energy savings that can be made from recycling bricks.  

4.7. Sorting and Recycling Centers 

There are several aspects that need to be considered when starting or operating a sorting or 

recycling center. Relevant aspects for sorting and recycling, and why they need to be 

considered, are presented and described in this section. 

4.7.1. Locating a Sorting or Recycling Center 

According to Department of Conservation (2011), it is highly recommended to make some 

research before starting and locating a sorting or recycling business, especially regarding:  

Ø Level of competition – An appropriate approach, when investigating possibilities of 

starting a business, is to make some research regarding the level of competition 

(Jacobsen, 2013). It is recommended to investigate other direct competitors for the 

services provided (Department of Conservation - Division of Recycling, 2011). 

According to Jacobsen (2013), the research targets should be competitors, customers, 

market trends, and market size.  

Ø Access to market – Jacobsen (2013) states that the business structure may vary from one 

business area to another, as different business structures suit different business types. In 

the sorting and recycling business, the access to market is an important aspect to 

consider as transportation costs could escalate in rural or remote locations, and could 

thereby affect the profitability negatively (Department of Conservation - Division of 

Recycling, 2011).  

Ø Site costs – According to Jacobsen (2013), when finding a location for the business, it 

is crucial to make researches regarding the price of having the site and if it is affordable. 

It is encouraged to negotiate lease or rent payments with profitability in mind, as it will 

be costly to run the business which is why the revenue must cover the site costs in order 

for the business to break even (Department of Conservation - Division of Recycling, 

2011).  

Ø Material and equipment space requirements – In sorting and recycling sites, it is 

essential to plan the area for materials and equipment used, especially in areas where 

strong winds occur which may cause damages or be problematic for the materials and 

the equipment at the site (Bronja & Bronja, 2014). According to Department of 
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Conservation (2011), the equipment and the materials will require a certain space, which 

is why it is significant to determine the space that will be needed for operating the center.  

4.7.2. Personnel for Recycling Business 

Department of Conservation (2011) states that the number of employees depend on the size of 

the site and suggests to consider: 

Ø Employee skill level and teams – The types of materials are significant to consider as 

some materials may require heavy machinery in order to move the products or loads, 

thus skilled labor is crucial in order to operate the devices properly. If much waste come 

in clean fractions, the need for sorting will barely exist, hence less skilled labor would 

be suitable for conducting the business. Furthermore, Ganesh et al. (2014) state that 

working in teams is essential as long-term planning is made where core set of resources 

are required in order to operate efficiently in the business.  

Ø Hours of operation – According to Department of Conservation (2011), it is highly 

recommended to study the peak hours for when individuals run errands or are out 

shopping. From that information, the same organization claims that the traffic flow can 

be investigated to find the maximal flow, in which planning can be made regarding the 

hours of operating the recycling center.  

Ø Availability and cost of labor – Jacobsen (2013) suggests that investigating the money 

that will be needed in order to conduct a business is vital, as it is dangerous to 

underestimate the costs associated with operating the business. Department of 

Conservation (2011) suggests that by weighing the costs of human labor for sorting 

versus the costs of operating and purchasing mechanical sorting equipment, a suitable 

solution may be found for how to conduct the recycling business in terms of availability 

and cost of labor. Additionally, the same organization states that it is essential to 

investigate the wage level in the area where the center is to be located, but also if the 

required personnel is available in the specific area.  

4.7.3. Costs for Starting a Sorting or Recycling Business 

According to Department of Conservation (2011), the costs of running a recycling center can 

be grouped into five categories as described below: 

Ø Licenses and fees – The costs for obtaining local land use permits and business license 

are included in this cost category. Jacobsen (2013) states that a license under intellectual 

property laws, in order to authorize a use, may be of interest in order to avoid 

infringement brought by the licensor.   

Ø Land – Department of Conservation (2011) states that land or a site must be either 

leased, donated or purchased for a period in order to conduct the recycling business. 

The same organization claims that if there exists a leasing contract, it is plausible to 

expect that bonds or deposits are to be posted with the owner, as well as payment of the 

initial costs of rental.  

Ø Construction costs – According to Jacobsen (2013), the budget tend to be exceeded as 

costs often are greater than estimated, thus a recommendation is to include a solid 

contingency of 10 – 20 % in the budget. However, according to Department of 

Conservation (2011), the construction costs include all the necessary costs for 
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constructing sorting rooms, buildings, shelters or storage areas. Additionally, the same 

organization claims that this cost type should include costs for constructing sorting bins, 

fences around the property, and loading docks.  

Ø Equipment costs – Equipment is needed in all business areas, in order to conduct the 

business properly, and some equipment also need maintenance, hence costs will exist 

for the equipment used (Jacobsen, 2013). Costs that are associated with office 

equipment, handling equipment, and transportation equipment are included in this cost 

type (Department of Conservation - Division of Recycling, 2011).  

Ø Initial operations funding – When starting a business, it is essential to be able to finance 

the initial phase in the business in order to cover the costs from initial operations 

(Jacobsen, 2013). The entire costs from the first few months of operating the business 

should therefore be included in this cost type. This applies as costs are generated when 

recycling materials. However, when recycled materials are sold profits are generated, 

thus if the operations are performed properly the business should at least breakeven 

(Department of Conservation - Division of Recycling, 2011).  

4.8. Similar Studies of Construction and Demolition Wastes 

Dahlbo et al. (2015) present material flow analysis and life cycle assessment for CDW. The 

same authors state that these approaches were used in order to assess energy and material 

recovery rates as well as being able to evaluate impacts caused by the climate change.  The 

investigation which Dahlbo et al. (2015) performed aimed to analyze the EU Waste Framework 

Directive of recycling 70 % of non-hazardous CDW by 2020. The same authors conclude that 

the results obtained in the investigation implies that it is implausible that the EU Waste 

Framework Directive target will be achieved due to the low non-hazardous recycling rates for 

CDW in 2015, in comparison to the required recycling rates for the strived target.  

An investigation conducted by Rodríguez et al. (2015) suggests that CDW is a political matter 

and that the current management model is in need of a revision. The same authors emphasize 

that the governmental role in furthering the use of processed CDW as raw materials is vital.  

Furthermore, Rodriguez et al (2015) explain that the investigation was conducted in Spain, 

where the recycling industry is relatively new, therefore possibilities exist for developing a 

more efficient management model.  

Thormark (2001) presents a study in recycling building waste and proposes that such an 

approach can considerably reduce the need for natural resources, as well as reduce energy 

consumption. Additionally, the author states that recycling wastes would reduce the amount of 

material to landfill. According to Thormark (2001) the results obtained in the study indicate 

that recycling aspects must be included in the designing phase in production in order to conduct 

efficient recycling.  
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5. Summary of Interviews 

This chapter provides summaries of the interviews conducted during the thesis. Interviews were 

conducted with personnel at Destroy, SRV, SEPA, and Ekokem. 

5.1. Interview Methods 

The interviews were conducted in different manners, where the interview method was chosen 

with respect to each situation. An overview of all interviews conducted in this thesis project is 

provided in Table 5.1, together with the topic of each interview and the applied method. 

Table 5.1. Presentation of the names of the interviewees, the interviewees’ positions, topics of the interviews, and the 

methods for the interviews conducted during the thesis. 

Name Position Topic of interview Interview method 

Maykol Monardez 
Project manager, 

Destroy 

Compositions of 

wastes 
Semi-structured 

Johan Ahlström 
CEO/Project manager, 

Destroy 

Destroy’s business 

and history 
Structured 

Tony Stigmanslid 

Business and 

calculations manager, 

Destroy 

Destroy’s business 

and projects 
Semi-structured 

Mikael Spring 
Production section 

manager, SRV 

Landfill and 

recycling processes 
Non-structured 

Henrik Sandström 
Administrator for 

CDW, SEPA 

Laws and regulations 

regarding CDW 
Non-structured 

Thomas Von 

Kronhelm 

Head for research and 

development, Ekokem 

Recycling operations 

of toxic wastes 
Non-structured 

Annika Lorin 
Communications 

specialist, Ekokem 

Recycling operations 

of toxic wastes 
Non-structured 

Anders Holmqvist Salesman, Ekokem 
Recycling of plastics 

from CDW 
Semi-structured 

5.2. Destroy 

The interviews with the employees at Destroy focused on Destroy’s current business and how 

the work at the sorting site would be conducted. 

5.2.1. Maykol Monardez, Project Manager 

The interview with Maykol Monardez was performed in a semi-structured manner and focused 

on the compositions of waste materials from the projects.  
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Monardez is a project manager at Destroy, and the projects that he manages primarily focus on 

pipe replacements, and demolitions of office spaces and stores. Pipe replacements can be 

performed for toilets, kitchens, or for entire apartments. In the projects that Monardez manages, 

the buildings’ structures are not demolished. The typical wastes that are obtained from these 

demolitions are mixed wastes, metals, concrete, and wood. Mixed wastes are estimated to 

represent between 70 – 80 % of the total amount of wastes from a demolition site. Monardez 

mentioned that the company strives to sort the wastes as much as possible at the demolition 

sites. However, due to too small fractions and time and space restrictions much waste is still 

disposed as fractions classified as mixed waste (Monardez, 2016).  

Monardez believes that the demolition industry will continue to improve in terms of work 

environment. The last couple of years, machines and robots have replaced manpower, hence 

reducing injuries and thereby total sick leaves. Additionally, the work environment can be dusty 

and therefore these areas have been equipped with dust-reducing devices. It is also believed that 

more environmentally friendly fuels will be used for the transports and the operations, since 

many customers expect or require that demolition companies perform their work in an 

environmentally friendly manner. Hence, demolition companies with an environmentally 

friendly approach will have access to more customers than demolition companies that ignore 

this matter (Monardez, 2016).  

Monardez thinks that electrical products and toxic materials should be managed in a safe 

manner and should therefore be prioritized for recycling. Additionally, materials in large 

quantities should be sorted from an economic perspective (Monardez, 2016).  

Monardez explained that plastics in CDW are mainly obtained when construction take place 

due to the packages for the equipment used at the site. However, plastics in terms of packages 

are not as common in the demolition business, unless the demolition is made in conjunction 

with construction (Monardez, 2016).  

Monardez believes that the potential difficulties with having a sorting site is time consumption. 

In the initial phase, much time and resources are probable to be spent on developing routines 

for the sorting operations. However, Monardez also believes that in time, efficient routines will 

be developed. Additionally, he mentioned that certain certificates are required for sorting and 

recycling, which could be problematic (Monardez, 2016).  

The wastes that have been disposed of at Nynäs Ösmo LBC were solely obtained from a project 

where Monardez was the project manager. The project was situated in Nynäshamn which meant 

that the distance to the site was short, and it was therefore a viable option for disposing of mixed 

wastes. Monardez explained further that due to the far distance to the disposal site, in relation 

to other demolition sites, it has not been considered an option for other projects as it would be 

both time and cost intensive (Monardez, 2016). 

5.2.2. Johan Ahlström, CEO and Project Manager 

The interview with Ahlström was performed in a structured manner and focused on Destroy’s 

history, as well as the company’s operations. This information could then be used for the 

presentation of the company, in combination with other sources. The interview also focused on 

Ahlström’s opinions regarding the future of the demolition business.  
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Ahlström thinks that demolition companies in the future will focus more on becoming 

specialized in certain fields of operations. He also stated that he considers that the 

documentation of the operations, and of the wastes, will have to improve in the future in order 

for companies to be able to perform more accurate calculations of costs. By establishing 

improved documentation, there would also be possibilities for developed management of CDW, 

and for improving the logistics regarding CDW. More alternatives for how the work 

environment at the demolition sites could be improved will plausibly also be in focus, in order 

to improve the conditions for the employees performing the demolitions (Ahlström, 2016). 

5.2.3. Tony Stigmanslid, Business and Calculations Manager 

The interview was performed in a semi-structured manner and focused on information 

regarding the costs of operating a sorting site. 

The potential sorting site which Destroy considers to lease is located nearby SRV’s recycling 

center in Gladö kvarn. The leasing cost would be 80,000 SEK per month, and the machinery 

used at the site would be a wheeled excavator, a wheel loader and a scale. Destroy believes 

there should be three workers in the initial phase for operating the site, and if necessary the 

company may employ additional workers. The work would in the initial phase be performed by 

subcontractors, where one worker operating a machine is estimated to cost 750 SEK per hour. 

The cost for a worker to perform the manual sorting of the materials at the site is estimated to 

be 285 SEK per hour, and this worker would need to be employed full time in order to take care 

of administrational work associated with the sorting site. The scale is estimated to cost 

approximately 250,000 SEK. Additionally, Destroy believes that administration work can be 

performed by the three workers, when at least one resource is idle. Furthermore, an 

investigation, conducted by the municipality of Huddinge, of Destroy’s paper work must be 

done in order for Destroy to receive a permit for starting a sorting business which is predicted 

to take approximately 10 hours and corresponds to a cost of 9,600 SEK (Stigmanslid, 2016).  

Transportations will have to be conducted from a demolition site to the sorting site, and from 

the sorting site to a recycling center or customer. A truck with a driver is estimated to cost 1,000 

SEK per hour and approximately drives 25 km per hour, which is a mean speed as loading and 

unloading time is included in the process of transportation. Additionally, unpredictable delays 

also occur when transporting which is taken into consideration when estimating the mean speed 

for a truck (Stigmanslid, 2016).  

Stigmanslid explained that estimations made by Destroy and other companies involved in the 

sorting business regarding the possible flow at a sorting site would range between five and nine 

tons per hour. The interviewee suggested that the sorting speeds five, seven, and nine tons per 

hour should be investigated in order to determine the effects that sorting speed will have on the 

costs (Stigmanslid, 2016). 

Some of the landfill and recycling sites only charge wastes per load. The most common 

transport mode used for disposing of landfill and mixed wastes is the tri-axle truck. For heavier 

wastes it is more common to use a six-axle truck. A tri-axle and six-axle truck can transport 

approximately 8 and 16 tons of landfill and mixed wastes, respectively. A tri-axle truck and six-

axle truck are estimated to have similar costs per driven hour or kilometer, which means that 

the transportation cost per ton of material will be lower with six-axle trucks (Stigmanslid, 2016). 
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Most landfill and mixed wastes can be sorted into pure fractions and therefore disposed of for 

a reduced disposal cost in comparison to disposal of landfill and mixed wastes. However, 

exceptions exist for insulation and textile, as purified fractions of such materials only are 

accepted as landfill wastes at most recycling and sorting sites. Thus, fractions of insulation and 

textile are often mixed with other materials in order to be disposed of as mixed wastes which 

corresponds to a lower disposal cost in comparison to landfill wastes (Stigmanslid, 2016).  

5.3. SRV 

The interview was conducted with Mikael Spring, whom at the time was the manager of the 

production section at SRV. The interview was performed in a non-structured manner and took 

place during a tour of the facility in Gladö kvarn. 

The recycling/reuse rate at Gladö kvarn is approximately 98 %, since much of the wastes are 

used as fuels in heating plants, which in Sweden is considered being a recycling process. 

Heating plants extract energy from the wastes, which means virgin resources can be saved as 

well as energy is generated compared to landfilling. One fuel that can be obtained from the 

materials at Gladö kvarn is refuse paper and plastic fuel, which, among other materials, consists 

of waste paper, plastics, and wood. This fuel is both cheaper and emits less CO2 than fossil fuels 

and is therefore a viable alternative to use in heating plants. Substances such as methane and 

ethane are extracted from the wastes and are sent to Södertörns Fjärrvärme AB which utilizes 

these materials to provide district heating. The organic wastes from Gladö kvarn are taken care 

of by Scandinavian biogas, which utilizes the wastes in the production of biogas (Spring, 2016).  

Much wastes sent to Gladö kvarn are disposed of as landfill wastes. By definition, landfill 

wastes are such wastes that cannot be recycled. However, this does not have to be the case and 

SRV works with increasing the proportion of recycled landfill wastes. CDW, in particular, is 

often classified as landfill wastes when sent to Gladö kvarn. For each ton of landfill waste sent 

into Gladö kvarn, 500 SEK has to be paid in landfill taxes. Furthermore, for each ton of landfill 

wastes sent out of Gladö kvarn, SRV receives 500 SEK in tax returns. At Gladö kvarn the 

landfill wastes are crushed and sifted and can then be used as construction materials (Spring, 

2016).  

One material that causes problems at Gladö kvarn is gypsum. It cannot be used as fuels and if 

left at the landfill for a long period of time, hydrogen sulfide may leak from the material, which 

is toxic to inhale and very flammable. Therefore, gypsum is a material which is complicated to 

recycle and may also result in a dangerous working environment for the personnel (Spring, 

2016).  

Spring considers it a problem that the landfill tax is so low in Sweden. Due to higher landfill 

taxes in other countries, heating plants can make profits by buying wastes from other countries 

instead of utilizing all the wastes available in Sweden (Spring, 2016). 

Some of the issues that Spring considers with opening a new landfill or sorting site is that it 

would be expensive to purchase the land required to conduct the business. If more than 10,000 

tons of materials are sent to the site annually, specific permits are also required. One common 

problem at landfill sites is that fires can start easily, due to some spontaneous combustion 

wastes. This can be costly due to lost resources and materials, and may also result in a dangerous 
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working environment. The work with toxic materials also presents problems with the working 

environment, especially materials that are not labeled and therefore could present critical 

dangers to the personnel (Spring, 2016).  

5.4. Swedish Environmental Protection Agency 

A meeting was arranged with Henrik Sandström, an administrator at SEPA, regarding recycling 

of wastes and his prediction of how recycling will be conducted in the future. The interview 

was performed during a lunch meeting and formed in a non-structured manner.  

Sandström believes that it is plausible that laws and regulations will be modified or introduced 

in order to sharpen the operations at recycling and landfill sites. As of today, inspections rarely 

occur due to legislation difficulties. Thus, there is a risk that recycling and landfill companies 

do not operate according to the regulations for the business (Sandström, 2016).  

Much wastes can be reused directly or require refurbishment before reuse. As less energy 

generally is required for reusing a product, in comparison to recycling a product, Sandström 

believes that there are economic and environmental benefits of developing such business. If 

Destroy would start a sorting business Sandström believes that a permit for sorting between 

1,000 and 10,000 tons of waste would be sufficient for the company, based on the amount of 

wastes that Destroy obtains from demolition sites in a year. Sandström stated that it is imported 

that all wastes accumulated at a sorting site must be sorted and disposed of within a year, 

otherwise the site risks receiving fines. Furthermore, Destroy would need the approval from the 

municipality of Huddinge in order to start the sorting site, which corresponds to an investigation 

of Destroy’s paper work for starting the sorting site. Thus, Destroy would be charged for the 

administration work associated with the municipality of Huddinge performing the investigation. 

The annual permit fee, charged by the municipality of Huddinge, for a sorting business of toxic 

wastes is 11,520 SEK. The permit allows storage of wastes for one year before the wastes must 

be disposed of (Sandström, 2016).  

Sandström also explained that CE has received much attention recently and that it is a crucial 

component for recycling. Sandström states that there are currently difficulties of decomposing 

wastes into pure fractions of certain materials, and therefore suggests that this aspect must be 

taken into consideration in the production of a product (Sandström, 2016).  

5.5. Ekokem 

Interviews with employees at Ekokem have been performed at different occasions, where the 

first interview was made during a study visit and the second one was a telephone interview. The 

study visit took place in Kumla at Ekokem, which is a sorting and recycling site that mainly 

focuses on toxic wastes. A communications specialist, Annika Lorin, and the head of research 

and development, Thomas Von Kronhelm, participated during the study visit which consisted 

of tours and meetings.  The telephone interview was made with Anders Holmqvist, a salesman, 

whom is involved in Destroy’s project regarding recycling of plastics from CDW.  

5.5.1. Study Visit 

In the current state, Ekokem has sites in Sweden, Finland, and Denmark, and customers in the 

Nordic countries. Annika explained that Ekokem strives to achieve CE, hence recycling energy 

from the wastes is one approach which the company focuses on. However, managing wastes, 
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especially toxic wastes, require competences regarding materials in the wastes, as well as how 

to operate the business in an efficient manner (Lorin, 2016).  

Lorin explained that the laboratory work consisted of making analysis regarding the different 

wastes. The wastes must satisfy a certain standard during a quality control, in order for the 

wastes to move further in the recycling process. Furthermore, experiments are conducted in the 

laboratory in order to investigate the efficiency of recycling certain materials, and to develop 

recipes for which materials and in which proportions materials should be mixed to obtain 

efficient recycling (Lorin, 2016).  

It is crucial to consider the safety aspect in the operations of recycling and sorting as accidents 

may occur. Due to this reason, precautions have been taken such as a construction of sewer 

lines underneath the facility, where toxic wastes are poured in case of leakage and later purified 

(Lorin, 2016). 

Ekokem receives much mixed metals and therefore uses magnets to sort the metal types. The 

sorted metals can later be sold to customers. In general, when sorting takes place, wastes must 

often go through several sorting processes before the batch of waste can be considered to be 

sufficiently pure. Thus, there are seldom pure fractions obtained from the sorting, but the 

batches are considered sufficient pure for selling to other customers, whom may sort the batches 

more thorough. Additionally, managing certain materials require licenses and competences, 

which not many recycling companies have. Ekokem is one of the few companies whom 

manages cathode ray tube devices, such as older television devices containing tubes. The CFC 

substance from fridges and freezers is burned to avoid leakage of the substance into the 

atmosphere. Sensors are installed in the ovens, where energy is generated, to regulate the 

emissions as they must satisfy a certain standard. If dangerous emissions are detected, the 

production ceases (Lorin, 2016).  

Von Kronhelm explained that the next step in the line of developing, in the recycling business, 

would be to recycle in a material manner, instead of using the wastes for solely obtaining 

energy. The site in Finland has started material recycling for plastics, and chances are that such 

operations will be copied and applied in Sweden if the business is successful (Von Kronhelm, 

2016).  

5.5.2. Anders Holmqvist, Salesman 

The interview with Anders Holmqvist focused on the process of recycling plastics from CDW, 

which is a part of Destroy’s project in terms of starting a sorting site nearby SRV’s landfill and 

recycling site in Gladö kvarn. There are plans for a cooperation between Destroy and Ekokem 

where three to four workers would manually sort out plastics from the CDW. The workers 

should be educated and have received a training in sorting plastics. Furthermore, it is estimated 

that approximately 40% of the sorted plastics will be recyclable. The sorted plastics is believed 

to later be disposed of at customers for a small fee or possibly sold. If plastics are sorted 

correctly and the process follows regulations regarding the sorting of plastics, Ekokem could 

possibly take over the responsibility of disposing of plastics that are accumulated and sorted at 

the sorting site. Hence, the costs for disposing of the plastic may be neglected. In the initial 

phase, it is believed that human sorting will be more profitable than automatic sorting, due to 
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expensive investment costs. However, if the cooperation with Destroy and Ekokem will be 

successful, chances are that investments in automatic sorting will be made (Holmqvist, 2016). 
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6. Data Set 

This chapter focuses on presenting information from the data set that was used for the 

calculations in the thesis. 

6.1. Data for Wastes in 2015 

The data set, which is a summary of all the wastes transported during 2015, was utilized in 

order to determine the amounts of wastes obtained from Destroy’s demolition sites. The data 

set contains all the different amounts of wastes that have been transported, as well as the 

locations that the wastes were transported to, which is presented in Appendix B. 

According to the data set presented in Appendix B, landfill and mixed wastes represent 

approximately 2,700 tons of Destroy’s wastes in 2015. Mixed wastes were sent to seven 

different sites, where the disposal fee per ton of waste varied between all sites. A presentation 

of the amount of tons sent to each site and the respective disposal fee is provided in Table 6.1. 

Table 6.1. The amounts of mixed wastes that were sent to the different sites in 2015 and their respective disposal fees. 

Site Amount (tons) Disposal fee (SEK/ton) 
SRV Gladö kvarn 857 760 

Eds Återvinning AB 796 830 

Sörab Hagby 19 1,150 

Bigbag Älvsjö 5 775 

Nynäs Ösmo LBC 10 540 

Sita Högdalen 1 1,100 

Tysslinge gård 44 850 

 

Landfill wastes were sent to three different sites in 2015, and a presentation of the amount of 

tons sent to each site together with the disposal fees is provided in Table 6.2.  

Table 6.2. The amounts of landfill wastes that were sent to the different sites in 2015 and their respective disposal fees. 

Site Amount (tons) Disposal fee (SEK/ton) 
SRV Gladö kvarn 955 840 

Eds Återvinning AB 6 830 

Sörab Hagby 3 1,097 

 

6.2. Sorted Waste Types 

By sorting landfill and mixed wastes there are several other waste types that can be obtained. 

The different waste types that can be obtained through sorting of landfill and mixed wastes are 

presented in Table 6.3 (Stigmanslid, 2016). 
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Table 6.3. Possible waste types from materials included in landfill and mixed wastes and which materials that are allowed in 

the waste types. 

Waste type Materials allowed 

Bricks All types of bricks 

Combustible Wood, paper, corrugated cardboards, packaging, and plastics 

Concrete Crushed concrete without reinforcement 

Glass Mixed glasses 

Gypsum Pure gypsum 

Mixed backfill Porcelain, bricks, concrete, tiles, and mortar 

Mixed metals All metallic materials 

Mixed plastics All plastic materials 

Wood All wooden materials except impregnated wood 

 

6.3. Fees for Sorted Waste Types 

For each waste type there are several possible sites where Destroy could dispose of their wastes. 

The fees of the wastes are either based on the amount of tons or on the number of loads of 

wastes. The fees were chosen based on the sites that charged the least for disposal of waste 

types, as well as sites which are situated relatively close to the sorting site. Destroy has 

negotiated the fees for disposing of certain materials, as presented in Table 6.4, where the fee 

is based on the amount of tons for each site. 

Table 6.4. Fees for disposing of waste types where the fee is based on the amount of tons disposed. 

Waste type Site 
Disposal fee 
(SEK/ton) 

Bricks Skåab Nibble 300 

 Ragn-Sells Högbytorp 450 

Combustible Eds Återvinning AB 450 

 SRV Gladö kvarn 455 

Concrete Ragn-Sells Högbytorp 50 

Glass SRV Gladö kvarn 700 

Gypsum Ragn-Sells Högbytorp 650 

 SRV Gladö kvarn 820 

Mixed metals SRV Gladö kvarn 0 

Wood SRV Gladö kvarn 10 
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The fees for wastes, where the fee is based on the number of loads for certain chosen sites, are 

given in Table 6.5.  

Table 6.5. Fees for disposing of waste types, where the fee is based per load disposed. 

Waste type Site 
Disposal fee 
(SEK/load) 

Concrete Såcab Jordbro (tri-axle) 870 

 Såcab Jordbro (six-axle) 770 

 Hummeltorp (tri-axle) 870 

 Hummeltorp (six-axle) 770 

Mixed backfill Hummeltorp (tri-axle) 360 

 Hummeltorp (six-axle) 325 

 

6.4. Locations of Sites 

The locations of the sites that have been included in the previous sections are illustrated in 

Figure 6.1. 

 

Figure 6.1. Locations of sites that are included in the study.   

Landfill and mixed wastes in the sorting site scenario will first be transported to the sorting site, 

where the material will be sorted, and then later transported to different sites depending on the 

type of waste. The distances to the sorting site from all sites that wastes have been, or can be, 

transported to are given in Table 6.6 (Network for Transport Measures, 2016). 
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Table 6.6. Distances to the sorting site from the sites where wastes have been, or can be, sent. 

Site Distance to sorting site (km) 
SRV Gladö kvarn 1.7 

Eds Återvinning AB 45.8 

Sörab Hagby 42.2 

Bigbag Älvsjö 11.1 

Nynäs Ösmo LBC 45.0 

Sita Högdalen 12.4 

Tysslinge gård 25.4 

Ragn-Sells Högbytorp 60.0 

Skåab Nibble 47.3 

Hummeltorps Torvindustri AB 14.0 

Såcab Jordbro 9.2 
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7. Results 

This chapter contains a waste flow chart for the current state, the compositions of materials in 

landfill and mixed wastes, a description of the cost items included in the TCA, and the possible 

effects from recycling materials. 

7.1. Current State Scenario 

In the current state, Destroy transports its wastes directly from the demolition sites to the 

recycling and landfill sites. In order to cope with the situation, sorting of wastes is performed 

at the demolition sites before the sorted wastes are sent to landfill and recycling sites. The 

current annual disposal costs depending on the site and waste type are presented in Table 7.1. 

Table 7.1. Disposal costs in the current state. 

 Waste type 
Amount 
(tons) 

Disposal fee 
(SEK/ton) 

Annual disposal 
cost (SEK) 

SRV Gladö kvarn Mixed waste 857 760 651,388 

SRV Gladö kvarn Landfill waste 955 840 801,940 

Eds Återvinning AB Mixed waste 796 830 660,539 

Eds Återvinning AB Landfill waste 6 830 4,781 

Sörab Hagby Mixed waste 19 1,150 22,103 

Sörab Hagby Landfill waste 3 1,097 3,686 

Bigbag Älvsjö Mixed waste 5 775 3,720 

Nynäs Ösmo LBC Mixed waste 10 540 5,400 

Sita Högdalen Mixed waste 1 1,100 1,166 

Tysslinge gård Mixed waste 44 850 37,111 

 

The total disposal cost for landfill and mixed wastes in 2015 was calculated to be approximately 

2,190,000 SEK. 

7.1.1. Mapping of Processes 

The different processes for managing Destroy’s landfill and mixed wastes are presented in 

Figure 7.1. Wastes are obtained from demolition sites and must be sorted into fractions before 

delivered to a landfill or recycling site. As stated in Section 2.4, the wastes are sorted in batches 

of waste types, such as mixed, landfill, pure, and toxic wastes. When the wastes have been 

sorted into fractions, weighing can be done. The fragments are weighed in conjunction with 

loading the truck, due to regulations for transportations in terms of freighted weight. If wastes 

are to be transported to a landfill or recycling site, the fee will either be based on the unloaded 
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weight of wastes or on the number of loads. Hence, depending on which site to be transported 

to, an additional weighing may have to be performed.  

 

Figure 7.1. A flow chart representing how landfill and mixed wastes are managed from demolition sites to landfill or 

recycling sites.  

7.1.2. Amounts of Wastes in the Current State 

As described in Table 6.1 and Table 6.2, presented in Section 6.1, Destroy sent landfill and 

mixed wastes to seven different sites in 2015. The total amounts of landfill and mixed wastes 

for Destroy in 2015 are presented in Table 7.2. 

Table 7.2. Total amounts of landfill and mixed wastes for Destroy in 2015. 

Landfill wastes (tons) Mixed wastes (tons) 

964 1,732 

7.2. Materials Prioritized for Sorting and Recycling 

In this section the materials that should be prioritized for recycling will be presented from an 

economic and environmental perspective, respectively. 

7.2.1. Economic Perspective 

The potential economic benefits for Destroy to sort wastes are associated with lower fees when 

disposing of the materials, due to more purified fractions as presented in Table 6.4 and 

Table 6.5, presented in Section 6.3. Thus, there are potential cost savings if the costs associated 

with sorting wastes are less than the current disposal costs for landfill and mixed wastes. The 

economic benefits will vary between the different materials included in landfill and mixed 

wastes, depending on what fees that Destroy can dispose of for each material.  

Due to the fact that tri-axle and six-axle trucks may be used for disposing of concrete, there 

exist different fees for this material type. However, there are potential cost savings when using 

both truck types, relative to landfill and mixed waste cost, as it costs 108.8 SEK/ton and 48.1 

SEK/ton to dispose of concrete when using tri-axle and six-axle trucks, respectively. Thus, 

concrete should be prioritized for sorting and recycling. 

Glass should not be prioritized as the process of sorting and recycling glass is more expensive 

than disposing of the material as mixed wastes directly from the demolition site.   

Mixed metals should be prioritized for sorting and recycling as this material type can be 

disposed of for 0 SEK/ton which means that there will be no waste disposal cost for this waste 

type. 

Gypsum should not be prioritized for sorting and recycling from an economic perspective due 

to the fact that it is less costly to dispose of gypsum as mixed waste at SRV’s recycling center 

in Gladö kvarn in comparison to sorting fractions of pure gypsum and disposing of the material 

at other sites.  
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Insulation should not be prioritized for sorting and recycling from an economic perspective as 

it only is possible to dispose of the material as either landfill or mixed wastes, where mixed 

wastes is the preferable option. 

Textile should not be prioritized for sorting and recycling as it only can be disposed of as landfill 

or mixed wastes, where mixed wastes is the preferable option due to economic reasons. 

However, if there would be suitable alternatives for disposing of purified textile fractions, 

textile wastes would be prioritized from an environmental perspective. 

Tiles, bricks, and porcelain can be sorted into fractions of mixed backfills which can be 

disposed for a lower fee in comparison to landfill and mixed waste. Since tri-axle and six-axle 

trucks may be used for the disposal, there exist different disposal costs for mixed backfill. It 

costs 109 SEK/ton and 48 SEK/ton to dispose of mixed backfill when using tri-axle and six-

axle trucks, respectively. Thus, these materials should be prioritized for sorting and recycling. 

Plastics should be prioritized for sorting and recycling as purified fractions of plastics may be 

disposed of to a neglected fee, in other words 0 SEK/ton.  

Wood should be prioritized for sorting and recycling as sorted wood could be disposed of for 

10 SEK/ton, which corresponds to a lower fee compared to disposal costs of landfill and mixed 

wastes. 

7.2.2. Environmental Perspective 

Based on the information provided in Section 4.6, the environmental impacts presented in 

Table 7.3 were determined for the studied material types. 
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Table 7.3. Summary of energy and emission savings from recycling materials compared to virgin production. 

Material 
Energy savings 
(GJ/ton) 

GHG emissions savings 
(Mton CO2/ton) 

Gypsum -0.03 -0.03 

Plastics   

HDPE 22.03 0.80 

PET 17.25 1.03 

Glass 2.81 0.25 

Textile 55.13 2.36 

Metals   

Aluminum 151.17 7.39 

Steel 23.69 1.64 

Copper 22.98 4.28 

Concrete 0.13 0.01 

Wood   

Dimensional lumber -0.69 2.23 

Medium density fiberboard -1.01 2.24 

 

Based on the environmental impacts of recycling the studied material types, averages could be 

calculated for some of the materials included in landfill and mixed wastes, which are presented 

in Table 7.4.  

Table 7.4. Averages of energy savings and GHG emissions savings for the studied materials. 

 
Energy savings 
(GJ/ton) 

GHG emissions savings 
(Mton CO2/ton) 

Concrete 0.13 0.01 

Glass 2.81 0.25 

Gypsum -0.03 -0.03 

Mixed metals 65.95 4.44 

Plastics 19.64 0.92 

Textile 55.13 2.36 

Wood -0.85 2.24 
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The process of recycling concrete is less energy intensive than production of the material. 

Additionally, less emissions are emitted in the process of recycling concrete in comparison to 

production of the material. Thus, concrete should be prioritized for recycling.  

Glass should be prioritized for recycling as savings, in terms of energy and emissions, can be 

made when using recycled glass in production instead of virgin glass. 

Gypsum should not be prioritized for recycling from an environmental perspective as the 

recycling process is more energy intensive and emits larger levels of GHG compared to virgin 

production of gypsum.  

It is uncertain whether recycling of mixed backfill materials such as tiles, bricks, and porcelain 

would result in energy or GHG emissions savings. Due to this fact, such materials will not be 

prioritized for recycling from an environmental perspective. Additionally, it is uncertain 

whether recycling of insulation would result in energy savings, due to the fact that it is light 

weight and volume intensive, which may cause more energy intensive transportations in 

comparison to virgin production. Thus, insulation will not be prioritized for recycling from an 

environmental perspective.  

Mixed metals should also be prioritized for recycling, from an environmental perspective, as 

less emissions are emitted when recycling mixed metals for production compared to using 

virgin metals for production. Additionally, less energy is required when recycling metals for 

production compared to using virgin metals for production.  

Mixed plastics should be prioritized for recycling since less energy is required for the process 

of recycling mixed plastics compared to production of virgin plastics. Furthermore, less 

emissions are emitted in the process of recycling mixed plastics compared to in the process of 

producing virgin plastics.  

Textile should theoretically be prioritized from an environmental perspective due to the fact 

that energy savings, as well as GHG emissions savings, can be made when recycling this 

material. However, since no suitable alternatives for disposing of textile wastes are available 

for Destroy, textile wastes should not be prioritized from an environmental perspective unless 

other options for disposing of the wastes are detected.  

Recycling wood is more energy intensive than using virgin wood for production. Therefore, 

wood will not be prioritized for recycling from an environmental perspective as it does not 

satisfy a diminution in both energy and GHG emissions savings.  

7.2.3. Summary of Prioritized Materials 

By studying the economic and environmental potentials of sorting and recycling materials, a 

summary can be made for which materials that should be prioritized for sorting from Destroy’s 

perspective as presented in Table 7.5.  
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Table 7.5. The materials that should be prioritized for sorting from economic and environmental perspectives. X denotes a 

prioritized material and blank space denotes a non-prioritized material. 

 
Economic 
perspective 

Environmental 
perspective 

Bricks X  

Concrete X X 

Glass  X 

Gypsum   

Insulation   

Metals X X 

Plastics X X 

Porcelain X  

Textile  X 

Tiles X  

Wood X  

 

7.3. Composition of Materials in Landfill and Mixed Wastes 

Estimations of the proportions of materials in landfill wastes, made by project managers at 

Destroy, are presented in Table 7.6. The information was obtained from a survey conducted 

with the personnel ay Destroy. 

Table 7.6. Estimations for the proportion of materials in landfill wastes in percent. 

 
Maykol 
Monardez 

Tony 
Karmaluoto 

Niclas 
Gustafsson 

Håkan 
Norrberg 

Mikael 
Krantz 

Bricks (%) 10 3 - 5 1 

Concrete (%) 10 12 - 15 2 

Glass (%) 5 5 2 3 1 

Gypsum (%) 20 35 45 40 70 

Insulation (%) 5 10 10 30 10 

Metal (%) 10 10 4 10 3 

Plastics (%) 5 5 4 1 5 

Porcelain (%) 5 5 2 5 1 

Textile (%) 5 5 - 2 1 

Tiles (%) 20 5 2 2 1 

Wood (%) 5 5 10 8 5 
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Estimations of the proportion of materials in mixed wastes, made by project managers at 

Destroy, are displayed in Table 7.7. The information was obtained from a survey conducted 

with the personnel at the company.  

Table 7.7. Estimations for the proportion of materials in mixed wastes in percent. 

 
Maykol 
Monardez 

Tony 
Karmaluoto 

Niclas 
Gustafsson 

Håkan 
Norrberg 

Mikael 
Krantz 

Bricks (%) 30 10 2 5 5 

Concrete (%) 5 10 15 15 5 

Glass (%) 10 5 5 2 5 

Gypsum (%) 10 30 40 40 10 

Insulation (%) 5 10 12 10 20 

Metal (%) 10 10 8 10 5 

Plastics (%) 5 5 - 1 15 

Porcelain (%) 10 10 5 5 10 

Textile (%) 5 - 1 - 5 

Tiles (%) 5 3 2 2 10 

Wood (%) 5 7 10 10 10 

 

The information from the survey was used in order to calculate average proportions for the 

materials in landfill wastes. Based on these average proportions, optimistic and pessimistic 

estimations of the compositions were constructed. The optimistic estimation was based on 

choosing the maximum estimation from the survey for certain prioritized materials, while the 

pessimistic estimation was based on choosing the minimum estimation for the same materials. 

The waste types that were chosen to be prioritized were mixed metals, wood, and mixed 

plastics. The proportions of gypsum, insulation, textile, and glass, which were considered to not 

be prioritized for recycling, were modified in order to ascertain that the compositions summed 

up to 100 %. The optimistic and pessimistic composition estimations for landfill waste are 

presented in Table 7.8. 

  



Chapter 7 – Results 

51 

Table 7.8. Average, optimistic, and pessimistic proportions of the materials included in landfill wastes. 

 
Average proportion 
(%) 

Optimistic 
proportion (%) 

Pessimistic 
proportion (%) 

Bricks 3.8 3.8 3.8 

Concrete 7.8 7.8 7.8 

Glass 3.2 3.0 3.2 

Gypsum 42.0 38.8 46.0 

Insulation 13.0 10.0 17.0 

Metal 7.4 10.0 3.0 

Plastics 4.0 5.0 1.0 

Porcelain 3.6 3.6 3.6 

Textile 2.6 2.0 3.6 

Tiles 6.0 6.0 6.0 

Wood 6.6 10.0 5.0 

 

The average values of the proportions of the materials included in mixed wastes was calculated 

using the information obtained from the survey. The optimistic and pessimistic composition 

estimations for mixed wastes were based on the same conditions as for landfill wastes. The 

optimistic and pessimistic composition estimations for landfill waste are presented in Table 7.9. 

Table 7.9. Average, optimistic, and pessimistic proportions of the materials included in mixed wastes. 

Waste type 
Average 
proportion (%) 

Optimistic 
proportion (%) 

Pessimistic 
proportion (%) 

Bricks 10.4 10.4 10.4 

Concrete 10.0 10.0 10.0 

Glass 5.4 5.0 5.4 

Gypsum 26.0 20.0 34.0 

Insulation 11.4 6.2 12.8 

Metal 8.6 10.0 5.0 

Plastics 5.2 15.0 0.0 

Porcelain 8.0 8.0 8.0 

Textile 2.2 1.0 5.0 

Tiles 4.4 4.4 4.4 

Wood 8.4 10.0 5.0 
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The total tons of materials, in landfill and mixed wastes, obtained from demolition sites for one 

year is presented in Table 7.10. The information is based on Destroy’s data from 2015 and the 

survey.  

Table 7.10. The total tons of materials obtained from demolition sites in one year when using average, optimistic and 

pessimistic compositions. 

 
Average 
amount (tons) 

Optimistic 
amount (tons) 

Pessimistic 
amount (tons) 

Bricks 217 217 217 

Concrete, impure 248 248 248 

Glass 124 115 124 

Gypsum  855 720 1,032 

Insulation 323 204 386 

Metal 220 270 115 

Plastics 129 308 10 

Porcelain 173 173 173 

Textile 63 37 121 

Tiles 134 134 134 

Wood 209 270 135 

 

The percentage for the composition of materials, in landfill and mixed wastes, obtained from 

demolition sites in one year is displayed in  and is based on the mean percentage.  
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Graph 7.1. Percentages for the composition of the materials, in landfill and mixed wastes, obtained from demolition sites in 

one year. 

 

7.4. Applied Total Cost Analysis 

The TCA model described by Oskarsson et al. (2013) was modified in order to obtain a model 

which features the costs that are relevant for studying the scenario of leasing a sorting site. Six 

cost items were determined to be of importance when performing the analysis, and these are 

presented in Figure 7.2. Compared to the TCA described in Figure 4.1, presented in 

Section 4.2.1, two of the cost items have been modified in order for the model to be appropriate 

for the studies conducted in this thesis. The cost item Warehousing and Management Costs has 

been replaced with new cost items that are labelled Leasing Costs and Resource Costs, and the 

cost item Miscellaneous Costs has been replaced with Waste Disposal Costs. Leasing costs 

needed to be considered since a sorting site will be leased in the scenario which is not leased in 

the current state, and the costs for disposing of wastes will possibly decrease by increasing the 

amounts of sorted wastes. 
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Figure 7.2. Cost items included in the TCA model, applied in the scenarios for the current state and when leasing a sorting 

site. 

7.4.1. Inventory Carrying Costs 

Destroy’s ICC will be affected as the company will maintain the wastes in its possession for a 

longer period of time. Since Destroy will have to pay in order to dispose of the wastes, the 

product values of the wastes will be negative. This means that keeping wastes in storage would 

lead to a decreased ICC. Risks exist when storing wastes however, since the wastes could be 

contaminated and therefore have to be disposed of at higher costs. In the current state, the only 

ICC are the ones associated with the existence of wastes at the demolition sites and the costs 

when the wastes are being transported. This means that by introducing a sorting site, the change 

in ICC will be equal to the costs of keeping unsorted and sorted wastes at the sorting site in 

inventory. 

7.4.2. Leasing Costs 

The introduction of a sorting site would result in costs associated with leasing the site. In other 

words, leasing the sorting site would result in an additional cost in comparison to the current 

state. 

7.4.3. Resource Costs 

It will be necessary to have resources, in terms of machinery and human labor, in order to 

perform the sorting, which means that the leasing costs of such equipment will result in 

additional costs compared to the current state. Furthermore, Destroy will also have to employ 

additional personnel, in order to perform the sorting, which implicates that salaries for 

personnel will result in increased resource costs. 

7.4.4. Transportation Costs 

In the current state, landfill and mixed wastes are transported directly from the demolition sites 

to the landfill and recycling sites where Destroy disposes of the wastes. In the scenario with a 
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sorting site, landfill and mixed wastes would first be transported from the demolition sites to 

the sorting site, and then transported from the sorting site to different landfill and recycling 

sites. There will therefore generally be more transports conducted when managing a sorting 

site, which means that the transportation costs for the additional transports will have to be 

considered when performing the analysis. In order to study changes in transportation costs when 

introducing a sorting site, the changes in transportation distances had to be determined. There 

would be two different types of transports that would be affected when introducing a sorting 

site: transports to the sorting site, and transports from the sorting site. The change in 

transportation distance for transports to the sorting site was considered to be equal to the 

distances between the sorting site and the landfill and recycling sites to which wastes were sent 

in 2015. Transports from the sorting site will be additional transports compared to the current 

state, and the increase in transportation distance will therefore correspond to the distances 

between the sorting site and the sites to which sorted wastes are sent. 

7.4.5. Administration Costs 

Due to an increased amount of transports, and due to the extra work in order to operate the 

sorting site, more administration work will have to be performed by Destroy. Additionally, a 

fee for the permit of sorting between 1,000 and 10,000 tons of waste will have to be payed, as 

well as the administration cost for the municipality of Huddinge to investigate the paper work 

for starting a sorting site. Thus, it is plausible that administration costs would increase compared 

to the current state which will have to be accounted for in the analysis. 

7.4.6. Waste Disposal Costs 

By sorting Destroy’s wastes, the waste disposal costs can be decreased due to lower fees for 

disposing of the purified fractions. In the current state, landfill and mixed wastes are sent to 

different landfill and recycling sites where Destroy pays a certain fee for each ton of waste or 

for each load. After the wastes have been sorted, these fees will be different which will result 

in a decrease of waste disposal costs. 

7.5. Effects from Introducing a Sorting Site 

When introducing a sorting site to the system, several aspects of Destroy’s business will be 

affected. This section describes analyses that were included in the calculations of TCA. 

7.5.1. Flows of Materials and Resources 

This flow chart concerns the introduction of a sorting site. The flow chart from the current state 

was modified in order to include the process sorting site, as shown in Figure 7.3. Wastes, in 

terms of mixed and landfill fractions, are obtained from the demolitions and sorted into suitable 

fraction types. The sorted fractions are weighed in conjunction with loading the truck, and 

thereafter transported to the sorting site. The materials included in mixed and landfill wastes 

are sorted into more purified fractions at the sorting site and then sent to different sites, 

depending on the type of waste. The wastes that cannot be sorted further are disposed of as 

either landfill or mixed wastes. 

 

Figure 7.3. A flow chart for managing mixed and landfill waste fractions in the sorting site scenario. 
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7.5.2. Capacity of the Sorting Site 

The total amount of landfill and mixed wastes in 2015 was approximately 2,700 tons. 

Considering the fact that a wheel loader with an operator, a wheeled excavator with an operator, 

and a worker performing the manual sorting have been estimated to sort between five and nine 

tons of wastes per hour, the amounts of wastes that can be sorted annually could therefore be 

calculated and are presented in Table 7.11. 

Table 7.11. The annual capacity of the sorting procedure for different flows at the sorting site. 

Flow at sorting 
site (tons/h) 

Capacity (tons/year) 

5 10,000 

7 14,000 

9 18,000 

 

Since the permit for the sorting site studied in this thesis only allows for 10,000 tons of wastes 

to be sorted annually, there would be an overcapacity at the sorting site if the flow is larger than 

five tons per hour. This would mean that the sorting site would not have to be operational all 

days of the year which could decrease the management costs at the sorting site. The required 

number of operational days per year for an annual flow of 2,700 tons is presented in Table 7.12. 

The number of required operational days have been rounded to the closest divisor of five, in 

order to make sure that the site can only be open entire weeks, which could simplify the 

planning associated with the sorting site.  

Table 7.12. The required number of operational days per year at the sorting site for different flows. 

Flow at the sorting 
site (tons/h) 

Number of operational days per 
year, annual amount of 2,700 tons 

5 65 

7 50 

9 35 

 

7.5.3. Transports for the Sorting Site Scenarios 

In order to calculate transportation costs, a cost per tour, kilometer, or hour is required. The 

transportation costs in this section will cover the same types of transportation costs that will 

exist for all scenarios, as transportation costs associated with transporting wastes from 

demolition sites to the sorting site will be of the same magnitudes. Additionally, transportation 

costs will exist for transporting sorted fractions from the sorting site to landfill and recycling 

sites. However, such transportation cost is unique depending on the scenario type and will 

therefore be determined in each scenario. 

Since the calculations of transportation costs in this thesis are based on the driven distance in 

kilometers, the cost per kilometer was required for the calculations. Based on the hourly cost 
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of a truck and the mean distance travelled in an hour, a cost of 40 SEK per driven kilometer 

was calculated. Based on this cost, the cost per tour from one site to the sorting site could be 

calculated and is presented in Table 7.13. 

Table 7.13. Transportation cost per tour from a site to the sorting site. 

Site 
Transportation cost 
per tour (SEK) 

SRV Gladö kvarn 67 

Eds Återvinning AB 1,830 

Sörab Hagby 1,688 

Bigbag Älvsjö 445 

Nynäs Ösmo LBC 1,800 

Sita Högdalen 495 

Tysslinge gård 1,016 

Ragn-Sells Högbytorp 2,401 

Skåab Nibble 1,890 

Hummeltorps Torvindustri AB 562 

Såcab Jordbro 366 

 

Two different types of trucks were studied. Since tri-axle trucks are commonly used for 

transportation of wastes from demolition sites to landfill and recycling sites in the current state, 

this transport type will also be used for transportation of wastes from demolition sites to the 

sorting site. The use of tri-axle trucks is relatively smooth, in comparison to six-axle trucks, as 

it fits large volumes of wastes and can move with less complications in urban areas. Given the 

average tri-axle truckload of 8 tons, the number of transports of mixed wastes that were required 

from each site could be calculated and is presented in Table 7.14. 

Table 7.14. Number of transports of mixed wastes from each respective site to the sorting site. 

Site Mixed waste (tons) Number of transports 

SRV Gladö kvarn 857 108 

Eds Återvinning AB 796 100 

Sörab Hagby 19 3 

Bigbag Älvsjö 5 1 

Nynäs Ösmo LBC 10 2 

Sita Högdalen 1 1 

Tysslinge gård 44 6 
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Similar to the number of transports of mixed wastes, the required number of transports of 

landfill wastes from each site was calculated and is presented in Table 7.15. 

Table 7.15. Number of transports of landfill wastes from each respective site to the sorting site. 

Site Landfill waste (tons) Number of transports 

SRV Gladö kvarn 955 120 

Eds Återvinning AB 6 1 

Sörab Hagby 3 1 

 

The total number of transports from each site could be calculated by summarizing the transports 

of mixed and landfill wastes. By multiplying the number of transports and the cost per tour for 

each site, the annual transportation cost for transports to the sorting site could be calculated and 

is presented in Table 7.16. 

Table 7.16. The total number of transports from each site and the total transportation cost for transports to the sorting site. 

Site Number of transports Annual transportation cost (SEK) 

SRV Gladö kvarn 228 15,230 

Eds Återvinning AB 101 184,870 

Sörab Hagby 4 6,754 

Bigbag Älvsjö 1 445 

Nynäs Ösmo LBC 2 3,600 

Sita Högdalen 1 495 

Tysslinge gård 6 6,096 

Total 343 217,490 

 

The annual cost for transporting all mixed and landfill wastes to the sorting site is 217,490 SEK 

and this cost will be used in further analyses. 

More transports would have to be conducted as an effect of introducing the sorting site. The 

transports from the sorting site would correspond to additional transports for Destroy, compared 

to the current state, and may require new trucks in order to be conducted.  

7.5.4. Disposal of Wastes from the Sorting Site 

At the sorting site, landfill and mixed wastes will be sorted in order to obtain more purified 

waste fractions. There are, however, several possible fraction types which a material can be 

sorted into. In other words, the fraction type that would be most profitable, in terms of disposal 

cost, for a material had to be determined. The fraction types that materials included in landfill 

and mixed wastes should be sorted into are presented in Table 7.17. The choice of fraction type 

for a material is based on minimizing the waste disposal costs and transportation costs. 
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Table 7.17. Allocations of waste types for the materials included in landfill and mixed wastes. 

Material Waste type 

Bricks Mixed backfill 

Concrete, impure Concrete 

Glass Glass 

Gypsum Mixed waste 

Insulation Mixed waste 

Metal Mixed metals 

Plastics Mixed plastics 

Porcelain Mixed backfill 

Textile Mixed waste 

Tiles Mixed backfill 

Wood Wood 

 

The different waste types can be disposed of at several sites, which means that the most 

profitable site to dispose of wastes had to be found for each waste type before further analyses 

could be performed. The site that is most profitable was decided by comparing the waste 

disposal savings and the transportation costs for the different sites. The transports from the 

sorting site will have a load of 8 tons for tri-axle trucks and a load of 16 tons for six-axle trucks. 

The sites where certain waste types should be disposed of was determined to be the same for 

both truck types as shown in Table 7.18. Since mixed plastics will be taken care of by Ekokem 

from the sorting site directly, this waste type does not have to be transported to another site by 

Destroy. 

Table 7.18. The sites where waste types should be disposed of for different waste types. 

 Choice of site 

Concrete Såcab Jordbro 

Glass SRV Gladökvarn 

Mixed backfill Hummeltorps Torvindustri AB 

Mixed metals SRV Gladökvarn 

Mixed waste SRV Gladökvarn 

Wood SRV Gladökvarn 
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7.5.5. Operating the Sorting Site 

In order to operate the sorting site, the site will need to be leased which will result in a cost of 

80,000 SEK per month. The annual leasing cost of the sorting, cs, is calculated and presented 

in Equation 4. 

cs	=	80,000·12	=	960,000	SEK/year	 (4) 

The sorting site would also require a scale at the sorting site which would result in a non-

recurring cost of 250,000 SEK. Leasing costs of machinery and salaries were converted into 

annual costs in order to ascertain that all costs in the analysis were of the same units. With a 

total amount of 2,700 tons of wastes sent to the sorting site annually, the annual cost of leasing 

the machinery required for sorting, the annual cost for the worker’s salary, and the annual 

resource costs depending on the flows at the sorting site are presented in Table 7.19. 

Table 7.19. Annual machinery costs, worker’s salary costs, and resource costs for different flows at the sorting site with an 

annual amount of wastes corresponding to 2,700 tons. 

Flow at the sorting 
site (tons/h) 

Annual machinery 
costs (SEK) 

Annual worker 
salary (SEK) 

Annual resource 
costs (SEK) 

5 780,000 570,000 1,350,000 

7 600,000 570,000 1,170,000 

9 420,000 570,000 990,000 

 

The process of sorting wastes is value adding, as the finished product could be disposed of for 

a lower fee. However, costs arise in the process of sorting which must be considered when 

determining the product value. Thus, the attributes used for determining the product value when 

sorting has been made are disposal cost for unsorted fractions, cunsorted, sorting costs, csorting, and 

cost for disposing pure fractions, cpure, as presented in Equation 5. 

p	=	cunsorted	-	csorting-	cpure		 (5) 

The cost per ton for disposing of a certain material included in landfill and mixed wastes was 

calculated based on the composition of materials included in mixed and landfill materials, the 

amount of landfill and mixed wastes sent to a site, and the fees for disposal of landfill and mixed 

wastes at a site. The cost per ton for materials included in mixed and landfill wastes, as well as 

the total cost are displayed in Table 7.20. For instance, approximately 955 tons of landfill wastes 

were in 2015 sent to SRV’s landfill and recycling site in Gladö kvarn, which corresponds to 

approximately 36 tons of bricks when using an average composition for landfill wastes. Thus, 

the landfill disposal cost per ton, at SRV’s landfill and recycling site in Gladö kvarn, multiplied 

with the amount of bricks in ton was determined to be approximately 30,500 SEK. Similar 

calculations, but with different landfill disposal costs and amounts of bricks, were made for 

determining the cost of bricks at Eds and Sörab Hagby which was determined to be 

approximately 181 SEK and 140 SEK, respectively. Hence, the total cost for bricks in landfill 

waste, in 2015, was determined to be approximately 30,800 SEK. Similar calculations were 

made for mixed waste, but with other proportions in average compositions as well as different 

disposal costs and amounts of a specific material.  
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Table 7.20. The costs which the materials in landfill and mixed wastes comprise in one year, respectively, as well as the total 

cost and cost per ton for the materials. 

 
Landfill waste 

(SEK) 

Mixed waste 

(SEK) 

Annual cost 

(SEK) 

Cost per ton 

(SEK/ton) 

Bricks 30,795 143,668 174,464 805 

Concrete 63,212 138,143 201,354 811 

Glass 25,933 74,597 100,530 808 

Gypsum 340,371 359,171 699,542 818 

Insulation 105,353 157,483 262,836 815 

Metal 59,970 118,803 178,773 812 

Plastics 32,416 71,834 104,251 811 

Porcelain 29,175 110,514 139,689 806 

Textile 21,071 30,391 51,462 815 

Tiles 48,624 60,783 109,407 816 

Wood 53,487 116,040 169,527 811 

  

The current disposal costs for the waste types were based on the composition of materials and 

the cost for disposing of landfill and mixed wastes. The sorted disposal cost for a specific waste 

type is presented in Table 6.4 and Table 6.5, presented in Section 6.3. The current and the sorted 

disposal costs for waste types where the fee is not based on the truck type are presented in 

Table 7.21. Most materials can be sorted into purified fractions. However, materials such as 

insulation, textile, and gypsum are disposed of as mixed wastes and tiles, bricks, and porcelain 

are disposed of as mixed backfill due to economic reasons and regulations for waste disposal. 

Table 7.21. Current and sorted disposal costs for waste types where the fee is not based on the truck type. 

 
Current disposal 
cost (SEK/ton) 

Sorted disposal 
cost (SEK/ton) 

Glass 808 700 

Mixed metals 812 0 

Mixed plastics 811 0 

Mixed waste 816 760 

Wood 811 10 

 

The current and the sorted disposal costs for waste types where the fee is based on the truck 

type are presented in Table 7.22. 
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Table 7.22.  Current and sorted disposal costs for waste types where the fee is based on the truck type. 

 
Current disposal 
cost (SEK/ton) 

Sorted disposal cost, 
tri-axle (SEK/ton) 

Sorted disposal cost, 
six-axle (SEK/ton) 

Concrete 811 109 48 

Mixed backfill 809 45 20 

 

The cost per ton for sorting different waste types was based on the sorting speed. For example, 

if five tons of wastes are sorted in an hour when using a wheel loader, excavator, and a manual 

sorter for a total cost of 1,785 SEK per hour, the cost per ton can be determined to be 357 SEK 

for any of the materials at the sorting site. The product values of the waste types are equivalent 

to the potential savings from sorting a waste type since the savings represent the value of the 

waste type. The product values for waste types which are not affected by the truck type with 

different sorting speeds are displayed in Table 7.23, where positive numbers in product values 

denote waste types that are profitable to sort while negative numbers denote waste types that 

are not profitable to sort. The product values have been calculated using the reduction in 

disposal costs and the associated sorting cost.  

Table 7.23.  The product values for waste types where the fee is not based on the truck type with different sorting speeds.  

 

Product value 
when sorting 5 
tons per hour 
(SEK/ton), p1 

Product value 
when sorting 7 
tons per hour 
(SEK/ton), p2 

Product value 
when sorting 9 
tons per hour 
(SEK/ton), p3 

Glass -249 -147 -91 

Mixed metals 455 557 613 

Mixed plastics 454 556 612 

Mixed waste -301 -199 -143 

Wood 444 546 602 

 

The product values for waste types which are affected by the truck type with different sorting 

speeds are displayed in Table 7.24. 
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Table 7.24. The product values for waste types where the fee is based on the truck type with different sorting speeds. 

 

Product value 
when sorting 5 
tons per hour 
(SEK/ton), p1 

Product value 
when sorting 7 
tons per hour 
(SEK/ton), p2 

Product value 
when sorting 9 
tons per hour 
(SEK/ton), p3 

Concrete, tri-axle 345 447 503 

Concrete, six-axle 406 508 564 

Mixed backfill, 
tri-axle 

344 509 565 

Mixed backfill, 
six-axle 

404 534 590 

7.5.6. Inventory Carrying Costs 

There are possibilities to keep wastes in storage before and after the sorting process and the 

calculations of ICC will be based on these two types of inventories.  

Since the permit for having the sorting site allows storage of wastes up to one year until the 

wastes must be disposed of, savings can be made in terms of procrastinating costs. In other 

words, the ICC will in this case be equivalent to cost savings due to postponement. In order to 

ensure that the wastes are not kept in storage for longer than a year, the maximum inventory 

level of unsorted wastes was decided to correspond to the amount of wastes that is generated in 

10 months. The primary reason for having a maximum inventory of 10 months is that if wastes 

would not be sorted and disposed of within a year, Destroy could risk receiving fines. For the 

calculations of ICC for unsorted wastes, the inventory was during the first 10 months considered 

to be a cycle stock which would build up to a level of 2,246 tons. After that, the inventory would 

start to be utilized where the withdrawal rate would approximately correspond to the refill rate. 

An illustration of how the stock level is expected to vary during the first year and afterwards is 

displayed in Graph 7.2. 
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Graph 7.2. How the storage of landfill and mixed wastes is expected to vary the first year and after. 

During the first 10 months, the mean stock level of unsorted wastes will be 1,123 tons, which 

will be utilized as an approximate mean stock level for the first year. After the first year, the 

mean stock level will be 2,246 tons. However, after one year waste disposal costs can no longer 

be procrastinated and must therefore be sorted and disposed of. Since there is an effect of 

keeping unsorted wastes in inventory the ICC of unsorted wastes had to be calculated.  

An average landfill and mixed waste cost per ton was calculated, respectively, which was used 

for determining the cost per ton for unsorted waste at the sorting site. Thus, the proportion of 

landfill and mixed waste, which was determined to be 36 % and 64 %, respectively, was taken 

into consideration in the calculations for the cost per ton for unsorted wastes.  

The cost per ton for unsorted waste was calculated to be 813 SEK and is based on the average 

landfill and mixed waste cost per ton. Since r often varies between 10 % and 25 %, depending 

on the business system, an average approximation of 18 % was used. In the first year of 

operating the sorting site, storing 1,123 tons of landfill and mixed wastes would correspond to 

the annual waste storage savings that are presented in Table 7.25, when r is 18 %. 

Table 7.25. The waste storage savings when r is 18 %.  

r (%) 
Annual waste storage savings 
(SEK) 

18 164,358 

 

The ICC for sorted fractions were calculated as the mean stock value, for the sorted fractions, 

multiplied with r. Since tri-axle and six-axle trucks can be used for transporting sorted fractions 

to an appropriate destination, the truckload would vary between 8 and 16 tons. In other words, 

depending on which truck type that is used the mean stock level would shift between 4 and 8 

tons. Thus, the mean stock value would also shift depending on which truck type that is be used.  

The index i for a waste type, which was used in the calculations of ICC, is presented in 

Table 7.26. 
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Table 7.26. List of waste types for index i. 

 Index i 

Concrete 1 

Glass 2 

Mixed backfill 4 

Mixed metals 5 

Mixed plastics 6 

Mixed waste 3 

Wood 7 

 

The formula for calculating the mean stock value when using tri-axle and six-axle trucks, 

respectively, is presented in Equation 6, where j is 1 for tri-axle trucks and 2 for six-axle trucks, 

MSVj is the mean stock value for truck type j, pi is the product value for waste type i, and nj is 

4 tons and 8 tons when j is 1 and 2, respectively, depending on the truckload for the truck types.  

���H 	= 	�J·�H

L

JMN

		,			j	=	1,	2	 (6) 

 

The calculated mean stock values for tri-axle and six-axle trucks, respectively, are presented in 

Table 7.27, which varies depending on the sorting speed.  

Table 7.27. Mean stock values for tri-axle and six-axle trucks depending on the sorting speed. 

Sorting speed (ton/h)  Tri-axle (SEK) Six-axle (SEK) 

5  5,968 12,904 

7  9,076 18,840 

9  10,644 21,976 

 

Since r was chosen to be 18 % and the mean stock values were known, the annual ICC could 

be calculated as shown in Table 7.28, which varies depending on the sorting speed used. 

Table 7.28. The ICC for tri-axle and six-axle trucks when using different sorting speeds. 

Sorting speed (ton/h) r (%)  Tri-axle (SEK) Six-axle (SEK) 

5  18 1,074 2,323 

7  18 1,634 3,391 

9  18 1,916 3,956 

 

Due the fact that sorting speed affects the product value, and the amount of wastes correspond 
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to the amount of savings, it can be concluded that the only attributes that affect the ICC are the 

sorting speed and the amount of wastes. The actual composition of materials cannot be affected 

by Destroy, unlike the amount of wastes and the sorting speed which potentially could. Thus, 

the composition of the wastes will not affect the annual ICC. 

7.5.7. Amounts of Wastes Depending on the Composition 

Depending on the estimation of the compositions for landfill and mixed wastes, different 

amounts of waste types will need to be disposed of at recycling and landfill sites. The amounts 

of waste types that will need to be disposed of for average, optimistic, and pessimistic 

estimations are presented in Table 7.29. 

Table 7.29. Amounts of waste types for different estimations of landfill and mixed waste compositions. 

 
Average estimation 
(tons) 

Optimistic 
estimation (tons) 

Pessimistic estimation 
(tons) 

Concrete 248 248 248 

Glass 124 115 124 

Mixed backfill 524 524 524 

Mixed metals 220 270 115 

Mixed plastics 129 308 10 

Mixed waste 1,241 961 1,539 

Wood 209 270 135 

 

7.5.8. Administration Work for the Sorting Site 

The administration work that needs to be performed at the sorting site will be performed by the 

workers at the sorting site, which means that the cost for additional administration employees 

will be included in the cost for additional resources. The permit for the sorting site and the cost 

for investigating the paper work will, however, be included as administration costs. These costs 

will be the same for all scenarios and are presented in Table 7.30. 

Table 7.30. Annual and non-recurring administration costs. 

Annual cost (SEK) Non-recurring cost (SEK) 

11,520 9,600 
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8. Scenarios 

In this chapter different scenarios with a sorting site are studied. The calculations and results 

for the scenarios could then be used for determining the possibilities with a sorting site. 

8.1. Scenario Descriptions 

In order to analyze the potentials of introducing a sorting site, different scenarios were studied 

in order to obtain a complete picture of the possible outcomes. The different scenarios that were 

analyzed are described in Table 8.1. 

Table 8.1. The different scenarios studied in the TCA. 

Scenario number Scenario description 

1 Sorting of all wastes with average composition estimations 

2 Sorting of all wastes with optimistic composition estimations 

3 Sorting of all wastes with pessimistic composition estimations 

4 Selective sorting with average composition estimations 

5 Selective sorting with optimistic composition estimations 

6 Selective sorting with pessimistic composition estimations 

 

Each scenario will experience similar types of changes for the different cost items. However, 

the magnitude of a change for a cost item will vary from one scenario to another. Sorting of all 

wastes means that all landfill and mixed wastes will be sent to the sorting site in order to be 

sorted into purified fractions. The scenarios which apply selective sorting only receive wastes 

from sites where the potential decrease in waste disposal costs should compensate for the 

increases in transportation and sorting costs, which means that a decision has to be made if 

wastes should be sorted or simply sent to a landfill and recycling site. For instance, it would be 

appropriate to transport wastes which cannot be sorted into other waste types other than landfill 

and mixed wastes directly to landfill and recycling sites. This will ensure that wastes from 

demolition sites that are situated far away are not sent to the sorting site unless the waste consists 

of materials that are profitable enough to sort. An illustration of this decision process is given 

in Figure 8.1. The waste disposal savings in the illustration are the possible disposal savings 

that can be achieved from sorting wastes at the sorting site instead of sending unsorted wastes 

to landfill and recycling sites, the transportation cost is the cost associated with transporting the 

wastes from the demolition sites to the sorting site, and the sorting cost is the cost for the 

machinery that is required to perform the sorting. 
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Figure 8.1. Decision process when deciding which wastes that are to be sorted in scenarios with selective sorting.  

8.2. Changes to Cost Items 

By introducing a sorting site, the cost items included in the TCA will be affected differently 

compared to the current state. The annual ICC will decrease since the wastes that will be kept 

in storage have to be disposed of at a cost. The leasing of the sorting site and the resources for 

the sorting site, together with the salaries for the personnel at the sorting site, will result in an 

increase in annual leasing costs and annual management costs. More transports will have to be 

conducted which will increase the annual transportation costs while more administrational work 

will have to be performed which will increase the annual administration costs. The annual waste 

disposal costs, on the other hand, will decrease when more wastes are being sorted. A summary 

of how the different cost items are expected to be affected by the change compared to the current 

state is given in  

Table 8.2. 

Table 8.2. Changes for the different cost items in the sorting site scenario compared to the current state. 

Cost item Change 

Inventory carrying Decrease 

Leasing Increase 

Management Increase 

Transportation Increase 

Administration Increase 

Waste disposal Decrease 
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8.3. Total Cost Analyses for Sorting Site 

In this section, the effects on Destroy’s annual total costs associated with introducing and 

managing a sorting site are determined for the scenarios studied in this thesis. All scenarios 

presented and studied in this thesis will have the same leasing and administration costs. The 

leasing costs will consist of an annual cost of 960,000 SEK, while the administrational costs 

will consist of an annual and a non-recurring cost. The annual administration cost will be 11,520 

SEK while the non-recurring administration cost will be 9,600 SEK. 

8.3.1. Scenario 1 

In this scenario all landfill and mixed wastes will be sent to the sorting site for further 

management and sorting. The composition of the wastes will be those presented as average 

estimations in Table 7.8 and Table 7.9, presented in Section 7.2. The different sub-scenarios 

that are studied in Scenario 1 are described in Table C.1, in Appendix C. 

Inventory Carrying Cost 

Since all wastes would be sent to the sorting site in this scenario, the annual ICC for unsorted 

wastes was based on the information given in Table 7.25 and the annual ICC for sorted wastes 

was based on the information given in Table 7.28, presented in Section 7.5.6.  As presented in 

these tables, the ICC for unsorted wastes will be the same for all sub-scenarios while the ICC 

for sorted wastes will differ between the sub-scenarios. The annual ICC for each sub-scenario 

is presented in Table 8.3. 

Table 8.3. Annual ICC of the sub-scenarios in Scenario 1. 

 
Annual ICC 
unsorted (SEK) 

Annual ICC 
sorted (SEK) 

Annual total 
ICC (SEK) 

1.1.1 164,358 1,074 165,432 

1.1.2 164,358 1,634 165,992 

1.1.3 164,358 1,916 166,274 

1.2.1 164,358 2,323 166,681 

1.2.2 164,358 3,391 167,749 

1.2.3 164,358 3,956 168,314 

Resource Cost 

The changes in annual costs consist of the salary for the worker at the site and of the costs for 
leasing the machinery required for operating the sorting site. The annual leasing cost of the 
machinery depends on the number of operational days per year, while the worker salary 
be the same for all sub-scenarios. As presented in Table 7.12, in Section 7.5.2, the number of 
operational days for sub-scenarios 1.1.1 and 1.2.1 will be 65 days, sub-scenarios 1.1.2 and 
will have 50 operational days, and sub-scenarios 1.1.3 and 1.2.3 will have 35 operational 
The changes in resource costs for Scenario 1 are presented in Table 8.4  
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Table 8.4. 
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Table 8.4. Changes to annual resource costs for Scenario 1. 

 
Annual worker 
salary (SEK) 

Annual machinery 
cost (SEK) 

Annual resource 
cost (SEK) 

1.1.1 570,000 780,000 1,350,000 

1.1.2 570,000 600,000 1,170,000 

1.1.3 570,000 420,000 990,000 

1.2.1 570,000 780,000 1,350,000 

1.2.2 570,000 600,000 1,170,000 

1.2.3 570,000 420,000 990,000 

Transportation Cost 

Since all landfill and mixed wastes will be transported to the sorting site in this scenario, the 

annual cost for transporting the wastes to the sorting site will be equal to the annual total 

transportation cost presented in Table 7.16, in Section 7.5.3. For transports from the sorting 

site, the annual cost will vary between scenarios where tri-axle trucks are used and scenarios 

where six-axle trucks are used. The required amounts of transports for each waste type was 

rounded up to the closest integer, and together with the transportation cost to the sorting site, 

the annual total transportation costs presented in Table 8.5 would be achieved. 

Table 8.5. Annual transportation costs from the sorting site for all waste types, as well as the total annual transportation 

costs, in scenarios utilizing tri-axle trucks and scenarios utilizing six-axle trucks in Scenario 1. 

 
Scenarios with tri-
axle trucks (SEK) 

Scenarios with six-
axle trucks (SEK) 

Concrete 11,712 5,856 

Glass 1,069 534 

Mixed backfill 37,066 18,533 

Mixed metals 1,870 935 

Mixed plastics 0 0 

Mixed waste 10,421 5,210 

Wood 1,804 935 

Annual total 
transportation cost 

281,431 249,494 

Waste Disposal Cost 

Given the sites to which the waste types are to be disposed, and the costs for disposing of wastes 

at these sites, the annual cost for disposing of the wastes from the sorting site could be 

calculated. By comparing this cost to the disposal cost for landfill and mixed wastes in 2015, 

the total savings in annual waste disposal costs could be calculated and are presented in 

Table 8.6. 
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Table 8.6. Calculations of annual disposal costs and annual savings in Scenario 1. 

 
Annual costs 
with tri-axle 
trucks (SEK) 

Annual costs 
with six-axle 
trucks (SEK) 

Annual savings 
with tri-axle 
trucks (SEK) 

Annual savings 
with six-axle 
trucks (SEK) 

Concrete 27,006 11,951 174,348 189,403 

Glass 87,042 87,042 13,488 13,488 

Mixed backfill 23,578 10,643 399,982 412,917 

Mixed metals 0 0 178,773 178,773 

Mixed plastics 0 0 104,250 104,250 

Mixed waste 943,048 943,048 70,791 70,791 

Wood 2,091 2,091 167,436 167,436 

Total 1,082,765 1,054,774 1,109,069 1,137,059 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in total costs could 

be calculated and are presented in Table 8.7. 

Table 8.7. Changes in annual total costs for Scenario 1. 

 
Annual total cost 
(SEK) 

1.1.1 1,330,000 

1.1.2 1,150,000 

1.1.3 970,000 

1.2.1 1,270,000 

1.2.2 1,090,000 

1.2.3 910,000 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. All sub-scenarios also had a non-recurring cost of 259,600 SEK, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 

8.3.2. Scenario 2 

In this scenario all landfill and mixed wastes will be sent to the sorting site for further 

management and sorting. The composition of the wastes will be those presented as optimistic 

estimations in Table 7.8 and Table 7.9, in Section 7.2. The different sub-scenarios that are 

studied in Scenario 2 are described in Table C.1, in Appendix C. 
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Inventory Carrying Cost 

Since all wastes would be sent to the sorting site in this scenario, the annual ICC for the sub-

scenarios would be the same as the corresponding sub-scenarios in Scenario 1. Hence, the 

annual ICC for each sub-scenario in Scenario 2 is presented in Table 8.3, in Section 8.3.1.   

 Resource Cost 

Since all wastes are sent to the sorting site, the annual resource costs for the sub-scenarios will 
be the same as for the corresponding sub-scenarios in Scenario 1. Therefore, the annual 
resource costs for Scenario 2 are those presented in Table 8.4  
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Table 8.4, in Section 8.3.1. 

Transportation Cost 

The annual transportation cost to the sorting site will be the same as in Scenario 1, while the 

annual transportation cost from the sorting site will differ since different compositions will 

result in different amounts of certain waste types. Together with the annual transportation cost 

to the sorting site, the annual total transportation costs presented in Table 8.8 will be achieved. 

Table 8.8. Annual transportation costs from the sorting site for all waste types, as well as the total annual transportation 

costs, in scenarios utilizing tri-axle trucks and scenarios utilizing six-axle trucks in Scenario 2. 

 
Scenarios with tri-
axle trucks (SEK) 

Scenarios with six-
axle trucks (SEK) 

Concrete 11,712 5,856 

Glass 1,002 534 

Mixed backfill 37,066 18,533 

Mixed metals 2,271 1,136 

Mixed plastics 0 0 

Mixed waste 8,083 4,075 

Wood 2,271 1,136 

Annual total 

transportation cost 
279,895 248,759 

Waste Disposal Cost 

The annual waste disposal costs in Scenario 2 differed compared to Scenario 1, due to the 

different waste compositions. The annual waste disposal costs and savings for Scenario 2 are 

presented in Table 8.9. 
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Table 8.9. Calculations of annual disposal costs and annual savings in Scenario 2. 

 
Annual costs 
with tri-axle 
trucks (SEK) 

Annual costs 
with six-axle 
trucks (SEK) 

Annual savings 
with tri-axle 
trucks (SEK) 

Annual savings 
with six-axle 
trucks (SEK) 

Concrete 27,006 11,951 174,348 189,403 

Glass 80,845 80,845 12,539 12,539 

Mixed backfill 23,578 10,643 399,982 412,917 

Mixed metals 0 0 219,183 219,183 

Mixed plastics 0 0 247,734 247,734 

Mixed waste 730,056 730,056 57,379 57,379 

Wood 2,695 2,695 216,488 216,488 

Total 869,180 836,190 1,327.654 1,355,644 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in annual total 

costs could be calculated and are presented in Table 8.10.  

Table 8.10. Changes in annual total costs in Scenario 2. 

 
Annual total cost 
(SEK) 

2.1.1 1,110,000 

2.1.2 930,000 

2.1.3 750,000 

2.2.1 1,050,000 

2.2.2 870,000 

2.2.3 690,000 

 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. Scenario 2 would have the same non-recurring cost as Scenario 1, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 

8.3.3. Scenario 3 

In this scenario all landfill and mixed wastes will be sent to the sorting site for further 

management and sorting. The composition of the wastes will be those presented as pessimistic 

estimations in Table 7.8 and Table 7.9, in Section 7.2. The different sub-scenarios that are 

studied in Scenario 3 are described in Table C.1, in Appendix C. 
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Inventory Carrying Cost 

Since all wastes would be sent to the sorting site in this scenario, the annual ICC for the sub-

scenarios would be the same as the corresponding sub-scenarios in Scenario 1 and Scenario 2. 

Hence, the annual ICC for each sub-scenario in Scenario 3 is presented in Table 8.3, in 

Section 8.3.1.   

 Resource Cost 

Since all wastes are sent to the sorting site, the annual resource costs for the sub-scenarios will 

be the same as for the corresponding sub-scenarios in Scenario 1 and Scenario 2. Therefore, the 

annual resource costs for Scenario 3 are those presented in Table 8.4, in Section 8.3.1. 

 Transportation Cost 

The annual transportation cost to the sorting site will be the same as in Scenario 1 and Scenario 

2, while the annual transportation cost from the sorting site will differ since different 

compositions will result in different amounts of certain waste types. Together with the annual 

transportation cost to the sorting site, the annual total transportation costs presented in 

Table 8.11 will be achieved. 

Table 8.11. Annual transportation costs from the sorting site for all waste types, as well as the total annual transportation 

costs, in scenarios utilizing tri-axle trucks and scenarios utilizing six-axle trucks in Scenario 3. 

 
Scenarios with tri-
axle trucks (SEK) 

Scenarios with six-
axle trucks (SEK) 

Concrete 11,712 5,856 

Glass 1,069 534 

Mixed backfill 37,066 18,533 

Mixed metals 1,002 534 

Mixed plastics 0 0 

Mixed waste 12,892 6,480 

Wood 1,136 601 

Total 282,366 250,028 

Waste Disposal Cost 

The annual waste disposal costs in Scenario 3 differed compared to Scenario 1 and Scenario 2, 

due to the different waste compositions. The annual waste disposal costs and savings for 

Scenario 3 are presented in Table 8.12. 
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Table 8.12. Calculations of annual disposal costs and annual savings in Scenario 3. 

 
Annual costs 
with tri-axle 
trucks (SEK) 

Annual costs 
with six-axle 
trucks (SEK) 

Annual savings 
with tri-axle 
trucks (SEK) 

Annual savings 
with six-axle 
trucks (SEK) 

Concrete 27,006 11,951 174,348 189,403 

Glass 87,042 87,042 13,488 13,488 

Mixed backfill 23,578 10,643 399,982 412,917 

Mixed metals 0 0 93,384 93,384 

Mixed plastics 0 0 8,104 8,104 

Mixed waste 1,169,523 1,169,523 85,787 85,787 

Wood 1,348 1,348 108,244 108,244 

Total 1,308,496 1,280,506 887,337 911,327 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in annual total 

costs could be calculated and are presented in Table 8.13.  

Table 8.13. Changes in annual total costs in Scenario 3. 

 
Annual total cost 
(SEK) 

3.1.1 1,550,000 

3.1.2 1,370,000 

3.1.3 1,190,000 

3.2.1 1,490,000 

3.2.2 1,310,000 

3.2.3 1,130,000 

 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. Scenario 3 would have the same non-recurring cost as Scenario 1, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 

8.3.4. Scenario 4 

In this scenario, the wastes from a demolition site were only sent to the sorting site if the 

decreased waste disposal costs compensated for the increase in transportation costs for the 

transports to and from the sorting site. The composition of the wastes will be those presented 

as average estimations in Table 7.8 and Table 7.9, in Section 7.2. The different sub-scenarios 

that are studied in Scenario 4 are described in Table C.1, in Appendix C. 



Chapter 8 – Scenarios 

78 

When deciding which wastes that are to be sent to the sorting site, the type of truck that is 

utilized for transports from the sorting site as well as the sorting speed will have an effect on 

the decision. The effect on the total costs for sending wastes to the sorting site with a sorting of 

five tons per hour are presented in Table 8.14, together with a description whether the wastes 

should be included or excluded in the sorting process. The wastes that are included have a 

decreasing effect on the annual total cost, which means that there is a profit to be made from 

sending the wastes to the sorting site instead of sending the wastes directly to landfill and 

recycling sites.  

Table 8.14. Effects on annual total costs from sending wastes to the sorting site in Scenario 4 with a sorting speed of five tons 

per hour. 

Site Waste type Truck type 
Annual total cost 
effect (SEK) 

Inclusion 
of wastes 

SRV Gladö kvarn Mixed Tri-axle 71,014 Excluded 

SRV Gladö kvarn Mixed Six-axle 44,565 Excluded 

SRV Gladö kvarn Landfill Tri-axle 61,613 Excluded 

SRV Gladö kvarn Landfill Six-axle 40,514 Excluded 

Eds Återvinning AB Mixed Tri-axle 186,572 Excluded 

Eds Återvinning AB Mixed Six-axle 162,013 Excluded 

Eds Återvinning AB Landfill Tri-axle 2,211 Excluded 

Eds Återvinning AB Landfill Six-axle 2,084 Excluded 

Sörab Hagby Mixed Tri-axle -1,000 Included 

Sörab Hagby Mixed Six-axle -1,593 Included 

Sörab Hagby Landfill Tri-axle 1,014 Excluded 

Sörab Hagby Landfill Six-axle 939 Excluded 

Bigbag Älvsjö Mixed Tri-axle 731 Excluded 

Bigbag Älvsjö Mixed Six-axle 582 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 6,544 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 6,236 Excluded 

Sita Högdalen Mixed Tri-axle 214 Excluded 

Sita Högdalen Mixed Six-axle 181 Excluded 

Tysslinge gård Mixed Tri-axle 5,417 Excluded 

Tysslinge gård Mixed Six-axle 4,069 Excluded 

 

The calculation of the effect on the annual total cost is based on the decrease in waste disposal 

costs, the increase in transportation costs, and the increase in sorting costs from sending wastes 
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to the sorting site instead of directly to landfill and recycling sites. For instance, when sending 

mixed wastes from SRV Gladö kvarn to and from the sorting site utilizing tri-axle trucks, the 

annual required number of transports to and from the sorting site was computed as described in 

Table 7.14, and the cost per tour was based on the information in Table 7.13, where both tables 

are presented in Section 7.5.3. By multiplying the number of tours required to and from each 

site with the cost for the respective tour, the effect on transportation costs could be calculated. 

The required number of operational days was calculated as in Table 7.12 presented in 

Section 7.5.2, with a different amount of wastes sent to the sorting site. By multiplying the 

number of operational days with the cost for the machinery required for the sorting process, the 

effect on the sorting costs could be calculated. Based on the composition and the amount of 

wastes, the amount of each waste type could be calculated. The waste disposal cost could then 

be calculated using the information in Table 6.4 in Section 6.3, together with the information 

in Table 7.18 in Section 7.5.4. In this example, the increase in transportation cost was 

approximately 29,300 SEK, the increase in sorting costs was approximately 257,100 SEK, and 

the decrease in waste disposal costs was approximately 215,400 SEK. By summarizing the 

effects on these costs, the increase in total costs was computed as approximately 71,000 SEK. 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed 
of seven tons per hour are presented in Table 8.15, together with information about which 
wastes that should be sent to the sorting site.   
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Table 8.15. Effects on annual total costs from sending wastes to the sorting site in Scenario 4 with a sorting speed of seven 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle -2,451 Included 

SRV Gladö kvarn Mixed Six-axle -28,900 Included 

SRV Gladö kvarn Landfill Tri-axle -20,217 Included 

SRV Gladö kvarn Landfill Six-axle -41,316 Included 

Eds Återvinning AB Mixed Tri-axle 118,358 Excluded 

Eds Återvinning AB Mixed Six-axle 93,799 Excluded 

Eds Återvinning AB Landfill Tri-axle 1,718 Excluded 

Eds Återvinning AB Landfill Six-axle 1,590 Excluded 

Sörab Hagby Mixed Tri-axle -2,647 Included 

Sörab Hagby Mixed Six-axle -3,240 Included 

Sörab Hagby Landfill Tri-axle 726 Excluded 

Sörab Hagby Landfill Six-axle 651 Excluded 

Bigbag Älvsjö Mixed Tri-axle 319 Excluded 

Bigbag Älvsjö Mixed Six-axle 171 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 5,687 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 5,379 Excluded 

Sita Högdalen Mixed Tri-axle 123 Excluded 

Sita Högdalen Mixed Six-axle 90 Excluded 

Tysslinge gård Mixed Tri-axle 1,674 Excluded 

Tysslinge gård Mixed Six-axle 327 Excluded 

 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed of 

nine tons per hour are presented in Table 8.16, together with information about which wastes 

that should be sent to the sorting site. 

  



Chapter 8 – Scenarios 

81 

Table 8.16. Effects on annual total costs from sending wastes to the sorting site in Scenario 4 with a sorting speed of nine 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle -43,625 Included 

SRV Gladö kvarn Mixed Six-axle -69,713 Included 

SRV Gladö kvarn Landfill Tri-axle -65,769 Included 

SRV Gladö kvarn Landfill Six-axle -86,778 Included 

Eds Återvinning AB Mixed Tri-axle 80,641 Excluded 

Eds Återvinning AB Mixed Six-axle 55,903 Excluded 

Eds Återvinning AB Landfill Tri-axle 1,443 Excluded 

Eds Återvinning AB Landfill Six-axle 1,316 Excluded 

Sörab Hagby Mixed Tri-axle -3,563 Included 

Sörab Hagby Mixed Six-axle -4,156 Included 

Sörab Hagby Landfill Tri-axle 566 Excluded 

Sörab Hagby Landfill Six-axle 491 Excluded 

Bigbag Älvsjö Mixed Tri-axle 91 Excluded 

Bigbag Älvsjö Mixed Six-axle -58 Included 

Nynäs Ösmo LBC Mixed Tri-axle 5,211 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 4,902 Excluded 

Sita Högdalen Mixed Tri-axle 72 Excluded 

Sita Högdalen Mixed Six-axle 40 Excluded 

Tysslinge gård Mixed Tri-axle -405 Included 

Tysslinge gård Mixed Six-axle -1,752 Included 

 

The amounts of landfill and mixed wastes that would be sent to the sorting site annually in 
Scenario 4 are presented in Table 8.17. 
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Table 8.17. Amounts of landfill and mixed wastes that would be sent to the sorting site in Scenario 4. 

 Landfill waste (tons) Mixed waste (tons) 

4.1.1 0 19 

4.1.2 955 876 

4.1.3 955 920 

4.2.1 0 19 

4.2.2 955 876 

4.2.3 955 925 

 

Given the amounts of wastes that would to be sent to the sorting site in Scenario 4, the numbers 

of operational days that would be required to sort all wastes could be calculated and are 

presented in Table 8.18. Since small amounts of wastes are obtained in the sub-scenarios 4.1.1. 

and 4.2.1, these sub-scenarios will not be investigated further in the analysis, as the savings are 

considered to be negligible. Similar to Table 7.12, in Section 7.5.2, the number of operational 

days have been rounded to the closest divisor of five in order to ascertain that the site only will 

be open entire weeks. 

Table 8.18. The number of operational days per year at the sorting site for Scenario 4. 

 
Number of operational 
days per year 

4.1.2 35 

4.1.3 25 

4.2.2 35 

4.2.3 25 

Inventory Carrying Cost 

Since there are different mean stock levels depending on which truck type and sorting speed 

that will be used, there will also be different annual ICC for the different sub-scenarios. The 

annual ICC for unsorted and sorted wastes, respectively, as well as an annual total ICC are 

displayed in Table 8.19. The annual ICC for unsorted and sorted wastes are calculated in a 

similar manner as for Scenario 1-3, but as selective sorting takes place the mean stock values 

differ and therefore result in different ICC.  
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Table 8.19. The annual ICC for unsorted and sorted wastes, respectively, as well as the total annual ICC for the sub-

scenarios in Scenario 4. 

 
Annual ICC 

unsorted (SEK) 

Annual ICC 

sorted (SEK) 

Annual ICC 

total (SEK) 

4.1.2 112,372 1,634 114,006 

4.1.3 115,147 1,916 117,063 

4.2.2 112,372 3,391 115,763 

4.2.3 115,642 3,956 119,598 

Resource Cost 

The changes in annual costs consist of the salary for the worker at the site and of the costs for 

leasing the machinery required for operating the sorting site. The worker will be hired full-time 

which means that the cost for the worker’s salary will be the same for all sub-scenarios. The 

annual leasing cost of the machinery depends on the number of operational days per year. The 

changes in annual resource costs for Scenario 4 are presented in Table 8.20.  

Table 8.20. Changes to annual resource costs for Scenario 4. 

 
Annual worker 
salary (SEK) 

Annual machinery 
cost (SEK) 

Annual total 
resource cost (SEK) 

4.1.2 570,000 420,000 990,000 

4.1.3 570,000 300,000 870,000 

4.2.2 570,000 420,000 990,000 

4.2.3 570,000 300,000 870,000 

Transportation Cost 

Since not all wastes are sent to the sorting site, the annual transportation costs for sending wastes 

to the sorting had to be calculated. The annual transportation cost to the sorting site was based 

on the wastes that were profitable to send to the sorting site. By also calculating the annual 

transportation costs for sorted wastes from the sorting site, the annual total transportation costs 

could be calculated and are presented in Table 8.21. The required amounts of transports to the 

sorting site and from the site was rounded up to the closest integer, in order to ascertain that all 

wastes would be transported. 

Table 8.21. Total increase in annual transportation costs for Scenario 4. 

 
Transports to the 
sorting site (SEK) 

Transports from the 
sorting site (SEK) 

Total increase in annual 
transportation cost (SEK) 

4.1.2 20,296 40,922 61,217 

4.1.3 26,392 42,046 68,438 

4.2.2 20,296 20,461 40,757 

4.2.3 26,837 21,085 47,922 
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Waste Disposal Cost 

The annual waste disposal savings were calculated in order to determine which sites’ wastes 

that would be sent to the sorting site. In Table 8.22, the annual waste disposal costs and savings 

are presented for scenarios using tri-axle trucks and for scenarios using six-axle trucks. 

Table 8.22. Annual waste disposal costs and savings for scenarios utilizing tri-axle trucks and for scenarios utilizing six-axle 

trucks in Scenario 4. 

 
Annual waste disposal 
costs (SEK) 

Annual waste disposal 
savings (SEK) 

4.1.2 1,333,148 858,685 

4.1.3 1,307,047 884,787 

4.2.2 1,333,148 858,685 

4.2.3 1,304,537 887,296 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in annual total 

costs could be calculated and are presented in Table 8.23.  

Table 8.23. Changes in annual total costs in Scenario 4. 

 
Annual total cost 
(SEK) 

4.1.2 1,050,000 

4.1.3 910,000 

4.2.2 1,030,000 

4.2.3 880,000 

 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. All sub-scenarios also had a non-recurring cost of 259,600 SEK, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 

8.3.5. Scenario 5 

In this scenario, the wastes from a demolition site was only sent to the sorting site if the 

decreased waste disposal costs compensated for the increase in transportation costs for the 

transports to and from the sorting site. The composition of the wastes will be those presented 

as optimistic estimations in Table 7.8 and Table 7.9, in Section 7.2. The different sub-scenarios 

that are studied in Scenario 5 are described in Table C.1, in Appendix C. 

The decision process for which wastes that are to be sent to the sorting site was the same as for 

Scenario 4. The effect on the annual total costs for sending wastes to the sorting site with a 

sorting of five tons per hour are presented in Table 8.24, together with a description whether 

the wastes should be included or excluded in the sorting process.  
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Table 8.24. Effects on annual total costs from sending wastes to the sorting site in Scenario 5 with a sorting speed of five tons 

per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle -12,722 Included 

SRV Gladö kvarn Mixed Six-axle -38,820 Included 

SRV Gladö kvarn Landfill Tri-axle 11,183 Excluded 

SRV Gladö kvarn Landfill Six-axle -9,876 Included 

Eds Återvinning AB Mixed Tri-axle 108,820 Excluded 

Eds Återvinning AB Mixed Six-axle 84,588 Excluded 

Eds Återvinning AB Landfill Tri-axle 1,907 Excluded 

Eds Återvinning AB Landfill Six-axle 1,780 Excluded 

Sörab Hagby Mixed Tri-axle -2,878 Included 

Sörab Hagby Mixed Six-axle -3,463 Included 

Sörab Hagby Landfill Tri-axle 836 Excluded 

Sörab Hagby Landfill Six-axle 762 Excluded 

Bigbag Älvsjö Mixed Tri-axle 262 Excluded 

Bigbag Älvsjö Mixed Six-axle 115 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 5,567 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 5,263 Excluded 

Sita Högdalen Mixed Tri-axle 110 Excluded 

Sita Högdalen Mixed Six-axle 78 Excluded 

Tysslinge gård Mixed Tri-axle 1,151 Excluded 

Tysslinge gård Mixed Six-axle -178 Included 

 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed of 

seven tons per hour are presented in Table 8.25, together with information about which wastes 

that should be sent to the sorting site.  
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Table 8.25. Effects on annual total costs from sending wastes to the sorting site in Scenario 5 with a sorting speed of seven 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle -86,187 Included 

SRV Gladö kvarn Mixed Six-axle -112,285 Included 

SRV Gladö kvarn Landfill Tri-axle -70,647 Included 

SRV Gladö kvarn Landfill Six-axle -91,707 Included 

Eds Återvinning AB Mixed Tri-axle 40,606 Excluded 

Eds Återvinning AB Mixed Six-axle 16,374 Excluded 

Eds Återvinning AB Landfill Tri-axle 1,413 Excluded 

Eds Återvinning AB Landfill Six-axle 1,286 Excluded 

Sörab Hagby Mixed Tri-axle -4,525 Included 

Sörab Hagby Mixed Six-axle -5,110 Included 

Sörab Hagby Landfill Tri-axle 548 Excluded 

Sörab Hagby Landfill Six-axle 474 Excluded 

Bigbag Älvsjö Mixed Tri-axle -150 Included 

Bigbag Älvsjö Mixed Six-axle -296 Included 

Nynäs Ösmo LBC Mixed Tri-axle 4,710 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 4,406 Excluded 

Sita Högdalen Mixed Tri-axle 19 Excluded 

Sita Högdalen Mixed Six-axle -13 Included 

Tysslinge gård Mixed Tri-axle -2,591 Included 

Tysslinge gård Mixed Six-axle -3,921 Included 

 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed of 

nine tons per hour are presented in Table 8.26, together with information about which wastes 

that should be sent to the sorting site.  
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Table 8.26. Effects on annual total costs from sending wastes to the sorting site in Scenario 5 with a sorting speed of nine 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle -127,001 Included 

SRV Gladö kvarn Mixed Six-axle -153,099 Included 

SRV Gladö kvarn Landfill Tri-axle -116,109 Included 

SRV Gladö kvarn Landfill Six-axle -137,168 Included 

Eds Återvinning AB Mixed Tri-axle 2,710 Excluded 

Eds Återvinning AB Mixed Six-axle -21,523 Included 

Eds Återvinning AB Landfill Tri-axle 1,139 Excluded 

Eds Återvinning AB Landfill Six-axle 1,012 Excluded 

Sörab Hagby Mixed Tri-axle -5,440 Included 

Sörab Hagby Mixed Six-axle -6,026 Included 

Sörab Hagby Landfill Tri-axle 388 Excluded 

Sörab Hagby Landfill Six-axle 314 Excluded 

Bigbag Älvsjö Mixed Tri-axle -378 Included 

Bigbag Älvsjö Mixed Six-axle -525 Included 

Nynäs Ösmo LBC Mixed Tri-axle 4,234 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 3,930 Excluded 

Sita Högdalen Mixed Tri-axle -31 Included 

Sita Högdalen Mixed Six-axle -63 Included 

Tysslinge gård Mixed Tri-axle -4,670 Included 

Tysslinge gård Mixed Six-axle -6,000 Included 

 

The amounts of landfill and mixed wastes that would be sent to the sorting site in Scenario 5 

are presented in Table 8.27. 
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Table 8.27. Amounts of landfill and mixed wastes that would be sent to the sorting site in Scenario 5. 

 Landfill waste (tons) Mixed waste (tons) 

5.1.1 0 876 

5.1.2 955 925 

5.1.3 955 926 

5.2.1 955 920 

5.2.2 955 926 

5.2.3 955 1,722 

 

Given the amounts of wastes that would to be sent to the sorting site in Scenario 5, the numbers 

of operational days that would be required to sort all wastes could be calculated and are 

presented in Table 8.28. Similar to Scenario 1-4, the number of operational days have been 

rounded to the closest divisor of five. 

Table 8.28. The number of operational days per year at the sorting site for Scenario 5. 

 
Number of operational 
days per year 

5.1.1 20 

5.1.2 35 

5.1.3 25 

5.2.1 45 

5.2.2 35 

5.2.3 35 

Inventory Carrying Cost 

Similar to Scenario 4, the annual ICC for the sub-scenarios will vary due to differences in mean 

stock levels. The annual ICC for unsorted and sorted wastes, respectively, as well as an annual 

total ICC are displayed in Table 8.29.  
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 Table 8.29. The annual ICC for unsorted and sorted wastes, respectively, as well as the total annual ICC for the sub-

scenarios in Scenario 5. 

 
Annual ICC 

unsorted (SEK) 

Annual ICC 

sorted (SEK) 

Annual ICC 

total (SEK) 

5.1.1 55,236 1,074 56,310 

5.1.2 115,462 1,634 117,096 

5.1.3 115,525 1,916 117,441 

5.2.1 115,147 2,323 117,470 

5.2.2 115,525 3,391 118,916 

5.2.3 165,717 3,956 169,673 

Resource Cost 

The changes in annual costs consist of the salary for the worker at the site and of the costs for 

leasing the machinery required for operating the sorting site. The worker will be hired full-time 

which means that the cost for the worker’s salary will be the same for all sub-scenarios. The 

annual leasing cost of the machinery depends on the number of operational days per year. The 

changes in annual resource costs for Scenario 5 are presented in Table 8.30.  

Table 8.30. Changes to annual resource costs for Scenario 5. 

 
Annual worker 
salary (SEK) 

Annual machinery 
cost (SEK) 

Annual total 
resource cost (SEK) 

5.1.1 570,000 240,000 810,000 

5.1.2 570,000 420,000 990,000 

5.1.3 570,000 300,000 870,000 

5.2.1 570,000 540,000 1,110,000 

5.2.2 570,000 420,000 990,000 

5.2.3 570,000 420,000 990,000 

Transportation Cost 

Since not all wastes are sent to the sorting site, the annual transportation costs for sending wastes 

to the sorting had to be calculated. The transportation cost to the sorting site was based on the 

wastes that were profitable to send to the sorting site. By also calculating the annual 

transportation costs for sorted wastes from the sorting site, the annual total transportation costs 

could be calculated and are presented in Table 8.31. The required amounts of transports to the 

sorting site and from the site was rounded up to the closest integer, in order to ascertain that all 

wastes would be transported. 
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Table 8.31. Total increase in annual transportation costs for Scenario 4. 

 
Transports to the 
sorting site (SEK) 

Transports from the 
sorting site (SEK) 

Total increase in annual 
transportation cost (SEK) 

5.1.1 12,280 22,572 34,851 

5.1.2 26,837 42,170 69,007 

5.1.3 27,332 42,197 69,529 

5.2.1 26,392 21,023 47,415 

5.2.2 27,332 21,099 48,431 

5.2.3 210,372 31,348 241,720 

Waste Disposal Cost 

The annual waste disposal savings were calculated in order to determine which sites’ wastes 

that would be sent to the sorting site. In Table 8.32, the annual waste disposal costs and savings 

are presented for scenarios using tri-axle trucks and for scenarios using six-axle trucks. 

Table 8.32. Annual waste disposal costs and savings for scenarios utilizing tri-axle trucks and for scenarios utilizing six-axle 

trucks in Scenario 5. 

 
Annual waste 

disposal costs (SEK) 
Annual waste disposal 

savings (SEK) 

5.1.1 1,739,316 452,518 

5.1.2 1,304,666 887,168 

5.1.3 1,303,767 888,067 

5.2.1 1,307,175 884,658 

5.2.2 1,303,767 888,067 

5.2.3 843,908 1,347,926 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in annual total 

costs could be calculated and are presented in Table 8.33.  
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Table 8.33. Changes in annual total costs in Scenario 5. 

 
Annual total cost 
(SEK) 

5.1.1 1,310,000 

5.1.2 1,030,000 

5.1.3 910,000 

5.2.1 1,130,000 

5.2.2 1,000,000 

5.2.3 690,000 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. All sub-scenarios also had a non-recurring cost of 259,600 SEK, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 

8.3.6. Scenario 6 

In this scenario, the wastes from a demolition site was only sent to the sorting site if the 

decreased waste disposal costs compensated for the increase in transportation costs for the 

transports to and from the sorting site. The composition of the wastes will be those presented 

as pessimistic estimations in Table 7.8 and Table 7.9, in Section 7.2. The different sub-scenarios 

that are studied in Scenario 6 are described in Table C.1, in Appendix C. 

The decision process for which wastes that are to be sent to the sorting site was the same as for 

Scenario 4 and Scenario 5. The effect on the annual total costs for sending wastes to the sorting 

site with a sorting of five tons per hour are presented in Table 8.34, together with a description 

whether the wastes should be included or excluded in the sorting process.  
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Table 8.34. Effects on annual total costs from sending wastes to the sorting site in Scenario 6 with a sorting speed of five tons 

per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle 150,564 Excluded 

SRV Gladö kvarn Mixed Six-axle 123,929 Excluded 

SRV Gladö kvarn Landfill Tri-axle 127,001 Excluded 

SRV Gladö kvarn Landfill Six-axle 105,782 Excluded 

Eds Återvinning AB Mixed Tri-axle 260,436 Excluded 

Eds Återvinning AB Mixed Six-axle 235,705 Excluded 

Eds Återvinning AB Landfill Tri-axle 2,606 Excluded 

Eds Återvinning AB Landfill Six-axle 2,478 Excluded 

Sörab Hagby Mixed Tri-axle 784 Excluded 

Sörab Hagby Mixed Six-axle 187 Excluded 

Sörab Hagby Landfill Tri-axle 1,244 Excluded 

Sörab Hagby Landfill Six-axle 1,169 Excluded 

Bigbag Älvsjö Mixed Tri-axle 1,176 Excluded 

Bigbag Älvsjö Mixed Six-axle 1,027 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 7,473 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 7,162 Excluded 

Sita Högdalen Mixed Tri-axle 312 Excluded 

Sita Högdalen Mixed Six-axle 279 Excluded 

Tysslinge gård Mixed Tri-axle 9,469 Excluded 

Tysslinge gård Mixed Six-axle 8,112 Excluded 

 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed of 

seven tons per hour are presented in Table 8.35, together with information about which wastes 

that should be sent to the sorting site.  
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Table 8.35. Effects on annual total costs from sending wastes to the sorting site in Scenario 6 with a sorting speed of seven 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle 77,099 Excluded 

SRV Gladö kvarn Mixed Six-axle 50,465 Excluded 

SRV Gladö kvarn Landfill Tri-axle 45,170 Excluded 

SRV Gladö kvarn Landfill Six-axle 23,951 Excluded 

Eds Återvinning AB Mixed Tri-axle 192,222 Excluded 

Eds Återvinning AB Mixed Six-axle 167,491 Excluded 

Eds Återvinning AB Landfill Tri-axle 2,112 Excluded 

Eds Återvinning AB Landfill Six-axle 1,984 Excluded 

Sörab Hagby Mixed Tri-axle -863 Included 

Sörab Hagby Mixed Six-axle -1,461 Included 

Sörab Hagby Landfill Tri-axle 956 Excluded 

Sörab Hagby Landfill Six-axle 881 Excluded 

Bigbag Älvsjö Mixed Tri-axle 765 Excluded 

Bigbag Älvsjö Mixed Six-axle 615 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 6,615 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 6,305 Excluded 

Sita Högdalen Mixed Tri-axle 221 Excluded 

Sita Högdalen Mixed Six-axle 188 Excluded 

Tysslinge gård Mixed Tri-axle 5,727 Excluded 

Tysslinge gård Mixed Six-axle 4,370 Excluded 

 

The effects on annual total costs from sending wastes to the sorting site with a sorting speed of 

nine tons per hour are presented in Table 8.36, together with information about which wastes 

that should be sent to the sorting site.  
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Table 8.36. Effects on annual total costs from sending wastes to the sorting site in Scenario 6 with a sorting speed of nine 

tons per hour. 

Site Waste type Truck type 
Annual total cost 

effect (SEK) 

Inclusion 

of wastes 

SRV Gladö kvarn Mixed Tri-axle 36,286 Excluded 

SRV Gladö kvarn Mixed Six-axle 9,651 Excluded 

SRV Gladö kvarn Landfill Tri-axle -291 Included 

SRV Gladö kvarn Landfill Six-axle -21,510 Included 

Eds Återvinning AB Mixed Tri-axle 154,325 Excluded 

Eds Återvinning AB Mixed Six-axle 129,594 Excluded 

Eds Återvinning AB Landfill Tri-axle 1,838 Excluded 

Eds Återvinning AB Landfill Six-axle 1,710 Excluded 

Sörab Hagby Mixed Tri-axle -1,779 Included 

Sörab Hagby Mixed Six-axle -2,376 Included 

Sörab Hagby Landfill Tri-axle 796 Excluded 

Sörab Hagby Landfill Six-axle 721 Excluded 

Bigbag Älvsjö Mixed Tri-axle 536 Excluded 

Bigbag Älvsjö Mixed Six-axle 387 Excluded 

Nynäs Ösmo LBC Mixed Tri-axle 6,139 Excluded 

Nynäs Ösmo LBC Mixed Six-axle 5,828 Excluded 

Sita Högdalen Mixed Tri-axle 171 Excluded 

Sita Högdalen Mixed Six-axle 138 Excluded 

Tysslinge gård Mixed Tri-axle 3,647 Excluded 

Tysslinge gård Mixed Six-axle 2,291 Excluded 

 

The amounts of landfill and mixed wastes that would be sent to the sorting site in Scenario 6 

are presented in Table 8.37. 
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Table 8.37. Amounts of landfill and mixed wastes that would be sent to the sorting site in Scenario 6. 

 Landfill waste (tons) Mixed waste (tons) 

6.1.1 0 0 

6.1.2 0 19 

6.1.3 955 19 

6.2.1 0 0 

6.2.2 0 19 

6.2.3 955 19 

 

Given the amounts of wastes that would to be sent to the sorting site in Scenario 6, the numbers 

of operational days that would be required to sort all wastes could be calculated, and are 

presented in Table 8.38. Since no wastes will be sent to the sorting site in the sub-scenarios 

6.1.1 and 6.2.1, the sorting site will not be needed. Similar arguments exist for not needing a 

sorting site in sub-scenarios 6.1.2 and 6.2.2, where the amounts of wastes sent to the sorting 

site are negligible. Hence, these scenarios are not investigated further. Similar to Scenario 1-5, 

the number of operational days have been rounded to the closest divisor of five. 

Table 8.38. The number of operational days per year at the sorting site for Scenario 6. 

 
Number of operational 
days per year 

6.1.3 15 

6.2.3 15 

Inventory Carrying Cost 

Similar to Scenario 4 and Scenario 5, the annual ICC for the sub-scenarios will vary due to 

differences in mean stock levels. The annual ICC for unsorted and sorted wastes, respectively, 

as well as an annual total ICC are displayed in Table 8.39.  

Table 8.39. The annual ICC for unsorted and sorted wastes, respectively, as well as the total annual ICC for the sub-

scenarios in Scenario 6.  

 
Annual ICC 
unsorted (SEK) 

Annual ICC 
sorted (SEK) 

Annual ICC 
total (SEK) 

6.1.3 58,334 1,916 60,250 

6.2.3 58,334 3,956 62,290 

Resource Cost 

The changes in annual costs consist of the salary for the worker at the site and of the costs for 

leasing the machinery required for operating the sorting site. The worker will be hired full-time 

which means that the cost for the worker’s salary will be the same for all sub-scenarios. The 

leasing cost of the machinery depends on the number of operational days per year. Sub-
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scenarios 6.1.2 and 6.2.2 will be open one day, and sub-scenarios 6.1.3 and 6.2.3 will be open 

15 days. The changes in resource costs for Scenario 6 are presented in Table 8.40.  

Table 8.40. Changes to annual resource costs for Scenario 6. 

 
Worker salary 
(SEK) 

Machinery cost 
(SEK) 

Total resource cost 
(SEK) 

6.1.3 570,000 180,000 750,000 

6.2.3 570,000 180,000 750,000 

Transportation Cost 

Since not all wastes are sent to the sorting site, the transportation costs for sending wastes to 

the sorting had to be calculated. The annual transportation cost to the sorting site was based on 

the wastes that were profitable to send to the sorting site. By also calculating the annual 

transportation costs for sorted wastes from the sorting site, the annual total transportation costs 

could be calculated and are presented in Table 8.41. The required amounts of transports to the 

sorting site and from the site was rounded up to the closest integer, in order to ascertain that all 

wastes would be transported. 

Table 8.41. Total increase in annual transportation costs for Scenario 6. 

 
Transports to the 
sorting site (SEK) 

Transports from the 
sorting site (SEK) 

Total increase in annual 
transportation cost (SEK) 

6.1.3 13,081 18,845 31,926 

6.2.3 13,081 9,423 22,504 

 

Waste Disposal Cost 

The annual waste disposal savings were calculated in order to determine which sites’ wastes 

that would be sent to the sorting site. In Table 8.42, the annual waste disposal costs and savings 

are presented for scenarios using tri-axle trucks and for scenarios using six-axle trucks. 

 Table 8.42. Annual waste disposal costs and savings for scenarios utilizing tri-axle trucks and for scenarios utilizing six-axle 

trucks in Scenario 6. 

 
Annual waste disposal 
costs (SEK) 

Annual waste disposal 
savings (SEK) 

6.1.3 1,928,348, 263,486 

6.2.3 1,928,002 263,832 

Total Cost 

By summarizing the annual costs for the six different cost items, the changes in total annual 

costs could be calculated and are presented in Table 8.43.  

  



Chapter 8 – Scenarios 

97 

Table 8.43. Changes in annual total costs in Scenario 6. 

 Annual total cost (SEK) 

6.1.3 1,430,000 

6.2.3 1,420,000 

 

All sub-scenarios resulted in increases for the annual costs and would therefore not be 

profitable. All sub-scenarios also had a non-recurring cost of 259,600 SEK, which cannot be 

compensated for since no scenario resulted in annual cost decreases. 
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9. Analysis 

This chapter consists of analysis for various scenarios, which are described in terms of what 

attributes that are considered. Furthermore, calculations are made based on the information 

obtained in results.  

9.1. Summary of Scenarios 

All scenarios where six-axle trucks have been used have lower total costs than scenarios where 

tri-axle trucks have been used. Hence, it can be concluded that using six-axle trucks for 

transports from the sorting site leads to lower total costs than using tri-axle trucks, and should 

therefore primarily be used for transporting and disposing of sorted wastes from the sorting site. 

Higher sorting speeds and waste compositions with larger proportions of prioritized materials 

will have a significant positive effect on the TCA, but are not affected by decision-makings. 

9.2. Required Amounts of Wastes for Profitability 

In order for a sorting site scenario to be profitable, the summary of all costs for disposing of a 

ton of waste needs to be lower than the costs in the current state. The reduction in cost per ton 

of disposed waste will also have to cover the costs which are not associated with the amount of 

wastes that is disposed. Transportation costs, ICC, costs for leasing machinery, and waste 

disposal costs were converted to a cost per ton of waste while leasing costs, staff salary, and 

administration costs were considered to be costs that are not associated with the amount of 

disposed wastes. 

The calculated cost changes per ton of waste for different variations of composition estimations, 

truck types, and sorting speeds are presented in Table 9.1. A positive value of the change 

denotes an increase in cost compared to the current state while negative values denote cost 

decreases. The cost changes per ton of waste were based on the cost effects calculated for the 

scenarios with selective sorting, however with effects on inventory carrying costs included and 

with an amount of one ton used for the calculations.  
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Table 9.1. Cost changes per ton of waste for different variations of composition estimations, truck types, and sorting speeds. 

Composition 
estimation 

Truck type Sorting speed 
Cost change per ton of 
waste (SEK/ton) 

Average Tri-axle 5 63 

Average Six-axle 5 34 

Average Tri-axle 7 -23 

Average Six-axle 7 -52 

Average Tri-axle 9 -71 

Average Six-axle 9 -99 

Optimistic Tri-axle 5 -19 

Optimistic Six-axle 5 -47 

Optimistic Tri-axle 7 -105 

Optimistic Six-axle 7 -133 

Optimistic Tri-axle 9 -153 

Optimistic Six-axle 9 -181 

Pessimistic Tri-axle 5 147 

Pessimistic Six-axle 5 118 

Pessimistic Tri-axle 7 61 

Pessimistic Six-axle 7 32 

Pessimistic Tri-axle 9 13 

Pessimistic Six-axle 9 -16 

 

There are 11 variations of composition estimations, truck types, and sorting speeds that will 

decrease the cost per ton of waste compared to the current state. Based on the calculated cost 

changes per ton of waste, the required amounts of waste that would need to be sorted in order 

for Destroy to breakeven annually could be calculated. The costs that had to be compensated in 

order to breakeven annually were the leasing costs of the sorting site, the salary for the manual 

worker, and the annual administration cost. These costs added up to approximately 1,540,000 

SEK per year, which meant that the required amounts of wastes could be calculated by 

determining how many tons of wastes that would need to be sorted in order for the annual cost 

decreases to become approximately 1,540,000 SEK. The amount of wastes that would require 

to be sorted annually in order for Destroy to breakeven with the variations that resulted in cost 

decreases are presented in Table 9.2. 
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Table 9.2. The required annual amount of wastes for Destroy to breakeven for variations of composition estimations, truck 

types, and sorting speeds that result in cost decreases. 

Composition 

estimation 
Truck type Sorting speed 

Required annual 

amount (tons) 

Average Tri-axle 7 66,183 

Average Six-axle 7 29,833 

Average Tri-axle 9 21,707 

Average Six-axle 9 15,493 

Optimistic Tri-axle 5 81,037 

Optimistic Six-axle 5 32,844 

Optimistic Tri-axle 7 14,689 

Optimistic Six-axle 7 11,586 

Optimistic Tri-axle 9 10,097 

Optimistic Six-axle 9 8,523 

Pessimistic Six-axle 9 99,026 

 

The only variation of composition estimation, truck types, and sorting speeds that is possible to 

be profitable with an annual amount of 10,000 tons sorted wastes at the sorting site is with an 

optimistic composition estimation, tri-axle trucks used for transports, and a sorting speed of 

nine tons per hour. It is therefore possible to conduct profitable business at the sorting site if 

sufficient amounts of wastes are available. In order to achieve the required amounts of wastes, 

Destroy would have to allow other companies to dispose of their wastes at the sorting site.  

9.3. Sensitivity Analysis 

In order to perform the calculations and to study possible effects in this thesis, some 

assumptions and delimitations had to be made. This section provides information about the 

impacts of these assumptions and what would be the possible outcomes with different 

assumptions. 

9.3.1. Waste Compositions 

The total costs associated with the sorting site scenarios are dependent on the compositions of 

wastes. The impact of the waste compositions on the total costs was studied by using optimistic 

and pessimistic composition estimations. The differences in costs for scenarios with average, 

optimistic, or pessimistic compositions were significant which indicates that there are vital 

impacts of the wastes’ compositions. 

9.3.2. Inventory Carrying Rate and Inventory Levels 

Since r of 18 % was chosen, it is interesting to investigate the impact of using a different r. 

Thus, the lowest and highest values for r based on information from Cavinato and Kauffman 
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(2000) was used for determining the ICC for unsorted wastes, in other words 10 % and 25 % 

as shown in Table 9.3. 

 

Table 9.3. The ICC for unsorted wastes when r is 10 % and 25 %. 

r (%) ICC (SEK) 

10 91,310 

25 228,276 

 

The ICC for sorted wastes were also calculated when r is 10 % and 25 %, respectively. As 

shown Table 9.4 in the ICC is calculated when r is 10 % for different sorting speeds. 

Table 9.4. ICC for sorted wastes when r is 10 % 

Sorting speed (ton/h)  Tri-axle (SEK) Six-axle (SEK) 

5  597 1,290 

7  908 1,884 

9  1,064 2,198 

 

The ICC for sorted wastes when r is 25 % are presented in Table 9.5 for different sorting speeds.  

Table 9.5. ICC for sorted wastes when r is 25 % 

Sorting speed (ton/h)  Tri-axle (SEK) Six-axle (SEK) 

5  1,492 3,226 

7  2,269 4,710 

9  2,661 5,494 

 

Since the best scenario was determined to be Scenario 5.2.3 with a total cost of approximately 

686,000 SEK, and having a value for r of 25 % would correspond to reduced costs of 

approximately 234,000 SEK, the difference in r would not have made the scenario profitable. 

Thus, it can be concluded that using r of 25 % would not have made any of the scenarios 

profitable as the cost savings would not exceed the total cost increases, although it would reduce 

the total amount of costs in the TCA.  
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10. Discussion 

This section includes discussions regarding the applied method in the thesis, the delimitations, 

the sources of literature used during the thesis, the performed analyses, and the achieved 

results. 

10.1. Applied Method 

The method that was used in this thesis is described in Section 3.2. The procedure consisted of 

nine different processes which described the work that was performed in the thesis. The 

situation description process was essential in order to gain information about Destroy’s current 

state and which opportunities that existed for conducting more profitable business. Thus, it was 

an appropriate approach to start with the situation description and later formulate the purpose 

and aim for the thesis. 

The processes of literature study, data investigation, and interviews were conducted 

simultaneously. The advantage of conducting the literature study, data investigation, and 

interviews early is that much information can be gained about a specific subject and from the 

information, results can be obtained. The disadvantage is that time was spent on gaining 

irrelevant information for the thesis as the path of investigation took different turns in 

comparison to the initial plan. Hence, it would be favorable to conduct the literature study, data 

investigation, and interviews continuously throughout the work process in order to accumulate 

crucial information for the thesis. This was done to some extent in the thesis, but by planning 

differently this could have been done more efficiently. 

The work method formulated in this thesis implies that the processes of results and mapping of 

processes should be conducted before conducting analysis. However, since results, mapping of 

processes, and analysis relate to one another, the process of analysis could have been started 

earlier and be conducted simultaneously as results and mapping of processes.  

10.2. Delimitations 

In this section, the delimitations made in the thesis are discussed in terms of how they may have 

influenced the investigation. The primary reason for including delimitations in the thesis was 

to narrow down the investigation to an appropriate level, where the finished product should still 

be considered sufficient as a foundation for deciding whether to start a sorting and recycling 

site or not.  

Ø Only landfill and mixed wastes are considered for additional sorting 

Sorting other fraction types could potentially enhance economic benefits. For instance, toxic 

and wastes that can be reused could be investigated in order to find the benefits from sorting 

such waste types. However, toxic wastes would require specific permits and must satisfy 

additional regulations for sorting. Additionally, managing toxic wastes require expertise in such 

field of work in order for the sorting to be conducted in a safe manner. It is plausible that 

reusable products enhance economic benefits as relatively little amount of work would be 

needed for the reuse, in comparison to production of the same product which can be energy 
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intensive and costly. In the current state, Destroy lacks information regarding which reusable 

products that are obtained as well as in which amounts. However, if such data was accessible, 

it would be interesting to investigate the economic benefits for sorting such wastes.  

Ø Calculations are based on data for Destroy’s wastes in 2015 

The calculations in this thesis have solely been based on data for Destroy’s wastes in 2015. A 

mean value for waste disposal, for a long period of time, would be favorable in terms of 

enhancing the accuracy of how much wastes that approximately can be obtained in one-year 

time. However, this was not an option as previous years did not have sufficient data in terms of 

annual amounts of disposed wastes. Hence, the data contains inaccuracies due to the limited 

amount of data that was available. However, since the available data was the most current it 

should provide a better indication of Destroy’s current business than data from previous years. 

Ø No accidents or breakdowns are considered to occur at the newly introduced 
sorting site 

The occurrence of accidents or machinery breakdowns is probable to exist at the sorting site 

according to the information which was gained from the interviews conducted in this thesis. 

Such risks are inevitable due to human error as well as natural causes. Even though the costs 

associated with accidents and breakdowns are hard to estimate, due to variance, such costs are 

probable to exist. Thus, the exclusion of this impact could affect the calculations in the total 

cost analysis negatively.  

Ø Approximations have been made regarding the composition of materials in landfill 
and mixed waste 

Since no available data existed regarding the proportion of materials in landfill and mixed 

wastes, an estimation of such proportion had to be made. Thus, qualitative data was used which 

could to some extent give false indications of the actual proportions of materials in landfill and 

mixed wastes and thereby influence the calculations made in this thesis negatively.   

Ø The environmental impacts from recycling materials have been based on savings 
in energy consumption and greenhouse gases emissions 

Savings in energy consumption and GHG emissions are some of the effects from recycling 

materials. However, other effects such as the impacts on biodiversity, the effects from not 

dedicating areas to storing wastes, or the effects on the environment from storing wastes exist 

which have not been investigated in this thesis. Storing of wastes may for example cause 

pollutions, fires, and other effects that will affect the environment negatively. Thus, it is 

plausible that other positive effects exist from the process of recycling materials, other than 

reduced energy consumption and GHG emissions, which would make the sorting and recycling 

business more beneficial from an environmental perspective.  

Ø The environmental impacts from a material that comes in many forms have been 

generalized 

Since materials may come in many forms, a generalization has been made for the energy savings 

and GHG emissions. Different variations of the materials will have varying impacts on energy 

savings and GHG emissions. This meant that the environmental impact of a material could be 
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calculated as the average of the different variations of each material. In order to improve the 

reliability of this assumption, the environmental impacts of as many variations as possible were 

used for the calculations. In order to increase the reliability of these generalizations, more 

thorough composition estimations can be conducted where the types of materials are more 

specified.  

Ø The environmental impacts were solely based on information from one source 

Although United States Environmental Protection Agency is considered to be a reliable source 

of information regarding environmental impacts from recycling, the source used does not 

present how the results were acquired and what attributes that were used in the process of 

calculation. Hence, uncertainties existed regarding the exact system boundary for calculating 

the environmental impacts and could as a corollary not be compared to any other sources. Thus, 

in order to increase the accuracy several sources where the calculations for environmental 

impacts can be traced should be used, in which information could be compared, as long as the 

sources have the same system boundary.  

Ø The difference in transportation distance from demolition sites between the sorting 
site scenario and the current state is approximated with the distance between the 
landfill and recycling sites and the sorting site 

By introducing a sorting site, the transportation distance from demolition sites will be affected. 

Assuming that the distance will increase with the distance between the landfill and recycling 

sites and the sorting site will result in the highest possible increase of transportation costs. 

Therefore, increases in transportation costs that have been calculated in this thesis will be higher 

than the increase would be in real life. This could affect the results negatively in terms of total 

cost, which means that the cost increases associated with sorting could be lower in reality.  

Ø An even flow of wastes was assumed to arrive to the sorting site 

This assumption was made in order to calculate the effects of keeping wastes in storage, and to 

calculate the operational costs of the sorting site. In real life, the flow is probable to be uneven 

since it would depend on seasonal variations as well as on the types of demolitions that are 

being performed. The effects on keeping wastes in storage are not considered to be significant, 

since it is assumed that the same amounts of wastes will be sent to the site annually. However, 

the operations at the sorting site could be negatively affected by a varying flow, since variations 

in flow may lead to shortages of wastes for sorting which would result in inactive operating 

time at the sorting site. If unsorted wastes are kept in storage, however, this could decrease the 

effects that varying flows could have on the operations. This would additionally result in 

decreasing the impacts that the delimitation had on the calculations and increase the validity of 

the results. 

Ø The correlation between the sorting’s quality and flow has been based on 

assumptions by the interviewees 

Since assumptions have been made regarding the sorting’s quality and flow, it is plausible that 

some inaccuracy exist in the calculations of how much pure fractions that can be obtained from 

the wastes. Additionally, it is implausible that all wastes at the sorting site will be utilized for 

sorting as spoilage may occur.    
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Ø Only one location, and type, of a sorting site is investigated in the thesis 

Since no alternative sorting site was investigated, there could have been other sites which may 

have had to lower leasing costs, and thus be a preferable option to the sorting site investigated 

in this thesis. By including alternatives for site types and locations, a more complete picture of 

the possible effects associated with Destroy introducing a sorting business could be obtained. 

Since Destroy would need wastes from other companies in order for the site studied in this 

thesis to be profitable, it would be especially interesting to study the effects of leasing a smaller 

sorting site to study its effects on Destroy’s business. 

10.3. Sources of Information 

Different sources of information have been used throughout the thesis in order to acquire all 

information that was necessary in order to perform calculations. When possible, several sources 

containing similar information was used in order to enhance the accuracy of the information.  

The different sources that were utilized during the thesis were literary sources, data sets, and 

interviews. 

Since data from United States Environmental Protection Agency was used for determining the 

environmental impacts, and no description of the elaboration was presented, the accuracy of 

this information may be discussed. It is also of great essence to consider the exact system 

boundary. The system boundary is vaguely presented for the environmental impacts, where 

attributes, such as transport mode and the routes, are not fully explained. However, due to the 

fact that this thesis mainly focuses on the economy when conducting a sorting business, the 

environmental impacts will not affect the results in terms of profitability. 

The data sets that were utilized in the thesis were obtained from Destroy. The data sets were 

used in order to determine the amounts of wastes that Destroy had disposed of in 2015 and what 

the disposal fees are for different waste types. In order to determine the validity of the 

information provided in the data sets, some of the information was compared to information 

provided by SRV to investigate if the information from the different sources added up. Since 

the same information could be obtained from both sources, the information from Destroy’s data 

sets was considered to be reliable. 

Interviews and study visits were conducted in order to gain information regarding Destroy’s 

business, compositions of wastes, and how a sorting site would be operated. The interviews 

were conducted with relevant actors for the scope of the thesis, in which meetings were arranged 

with authorities or municipal corporations which follow the regulations for sorting and 

recycling. In other circumstances, interviews were performed in meeting rooms where the 

interviews typically were formed in a semi-structured manner, in order to gain as much 

information as possible. In cases where sufficient information was missing, additional questions 

were asked by email or phone, to the representatives, in order to complement the interviews. In 

circumstances where meetings were arranged as tours, critical notes were written down briefly, 

and summarized immediately afterwards in order to avoid misstating information. This was 

done as predetermined questions were not an option, since they require the interviewer to have 

some knowledge regarding a topic in order to know which questions to ask. However, questions 

were asked during the tours, as more information and knowledge was gained regarding the 

specific topic.  
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10.4. Sorting of Wastes 

This section discusses aspects associated with the sorting site as well as the approaches used in 

obtaining the results. Additionally, the accuracy in obtaining the results for sorting wastes are 

discussed. 

10.4.1.  Dangers at the Sorting Site 

Some of the sorting of wastes will have to be performed manually by human labor, since it will 

not be viable from an economic perspective to purchase all required machinery when opening 

a sorting site. Since sharp items and dangerous equipment is probable to exist at the sorting site, 

the workers may be exposed to risks such as injuries. Before opening a sorting site, Destroy 

will have to ensure that the risks for the workers are kept sufficiently low from an ethical 

perspective. Another risk is that the workers may be exposed to toxic materials that can be 

included in the wastes. This risk could be higher if other companies sent their wastes to the 

sorting site and would require that there are clear regulations regarding what types of wastes 

that can be sent to the sorting site.  

10.4.2.  Storing Wastes 

The possible economic effects from keeping wastes in storage before the sorting process have 

been studied in this thesis. These studies were made in order to determine how Destroy’s 

business would be affected by storing wastes but do not necessarily suggest that this should be 

done. Keeping wastes in storage is counterintuitive to the original idea of having a sorting site, 

and can be considered unethical. Stored wastes correspond to stored energy, which potentially 

could be utilized if sorted properly which is why this may be unethical. The economic effects 

of keeping wastes in storage are not considered to be large enough in order to justify storage of 

unsorted wastes at the sorting site. However, there are positive effects associated with keeping 

some unsorted wastes in storage as a buffer for uneven inflow in order to reduce the negative 

impacts associated with variations in the flow of wastes to the sorting site.  

10.4.3. Work Opportunities 

By introducing a sorting site Destroy will have to employ additional personnel that will perform 

the work. This will result in a slight decrease of the unemployment rate and will result in 

positive effects from an ethical perspective.  

10.4.4.  Relation Between Economy and Environment   

An investigation has not been made whether or not there is a tradeoff between the economic 

and the environmental effects from the studied scenarios. Such an investigation could have been 

used for finding a balance in what Destroy should recycle in order to make profits as well as it 

would be beneficial for the environment. Instead, this thesis focuses on profitability and a vague 

relation to the environmental benefits has been presented by conducting a sorting business.   

10.4.5.  Environment Impacts from Recycling 

Since much metals in CDW are recycled, it could be argued that the environmental impacts 

would plausibly be the same in the current state as in the investigated scenarios. However, this 

does not concern all metals in CDW and the accuracy in recycling metals in CDW may differ 

from one recycling site to another. Thus, chances are that conducting a sorting business would 

improve the material recycling rate in CDW and thereby also be beneficial for the environment.  
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10.4.6.  Inventory Carrying Costs 

The product value for the sorted wastes may be questioned as it may be argued to correspond 

to solely the disposal cost for the purified waste type. However, the formula in this thesis 

attempts to include a value adding effect from the sorting as the sorting was not performed free 

of charge. Although, including the sorting cost in the formula is to some extent inaccurate as 

several waste types are sorted out during the sorting, regardless which material that is strived 

to be obtained. However, the product value after the sorting is not considered to have a great 

negative impact on the calculations as the ICC for sorted wastes are relatively small in 

comparison to other cost items in the TCA.  

For unsorted wastes, this thesis only investigates the ICC which would be accumulated at the 

sorting site for the first year, which was approximated to the first 10 months. After the first 

year, ICC for unsorted waste are probable to increase and would as a corollary affect the TCA. 

However, this thesis focused on the initial phase of conducting a sorting business which was 

the primary reason for investigating ICC for the first year. 

10.5. Management of Other Companies’ Wastes at the Sorting Site 

By introducing a sorting site there are possibilities for Destroy to allow for other companies to 

dispose of their landfill and mixed wastes at the sorting site. Since Destroy in 2015 only 

disposed of 2,700 tons of landfill and mixed wastes, there would be available capacity for 

managing other companies’ wastes at the sorting site. With an increased amounts of wastes sent 

to the sorting site, the possibilities for conducting profitable business will increase. The other 

companies would also have to pay a disposal fee per ton of waste that is sent to the sorting site. 

This would result in additional income for Destroy which, given the same conditions studied in 

this thesis, could ascertain that Destroy’s sorting business would be profitable. 

By allowing other companies to dispose of their wastes at the sorting site, the potential profit 

of operating a sorting site will increase. Before Destroy would introduce a sorting site to their 

business, it would therefore be essential to investigate which companies that would be interested 

in disposing of their wastes at the sorting site and to decide how large amounts of wastes that 

each company could send to the sorting site and what rates that would be acceptable. The permit 

for the sorting site only allows for 10,000 tons of wastes being sorted annually which means 

that Destroy has to ascertain that no more than 10,000 tons will be processed every year. 

10.6. Marketing as an Effect from Sorting 

Since sorting and recycling support an environmentally friendly approach, this could be utilized 

in the marketing of Destroy as a company. The environmental impacts that companies have 

from their processes have in recent years become more important from a competitive 

perspective.  Thus, the sorting business may be used for marketing in order to promote Destroy 

and thereby attract more customers which would plausibly make the company a more powerful 

player in the demolition business.  

One possible issue with starting a sorting business is that some of the companies that Destroy 

currently collaborates with would consider that Destroy tries to take their market shares, which 

may worsen the relationships between Destroy and these companies. However, the relationships 

with other companies may improve and new relationships can be formed by expanding 
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Destroy’s market, which would result in positive effects on Destroy’s relations with other 

companies.  

10.7. Sorting into more Purified Fractions 

There are potentials to sort waste types additionally in order to obtain more purified fractions. 

Sorting the wastes into more purified fractions would improve the possibilities for recycling the 

wastes and would make it cheaper to send the wastes to recycling sites. Thus, with more purified 

fractions there would be potentials to decrease the waste disposal costs for the waste types while 

some purified waste types could be sold which would result in additional incomes for Destroy. 

In order to sort the wastes into more purified fractions, the sorting speed would have to be 

decreased. This would result in a tradeoff between the level of purified waste types and the 

sorting speed, where it could be profitable to sort certain waste types more thoroughly while 

others should not be sorted into more purified fractions from an economic perspective.  

10.8. Prioritized Materials 

An investigation was made in order to find which materials that should be prioritized for sorting 

and recycling from an economic and an environmental perspective, respectively. Once 

prioritized materials were determined from the different perspectives, materials were selected 

for prioritization at the sorting site, which was primarily based on economic reasons in order 

for the business to be as profitable as possible. Many materials satisfied both economic and 

environmental requirements for prioritization. Bricks, porcelain, tiles and wood were prioritized 

from an economic but not from an environmental perspective. Due to lack of information for 

some of these materials though, the environmental impact from sorting and recycling could not 

be estimated which means that the materials should still be sorted due to economic reasons. 

The prioritization of materials from the different perspectives could be used as guidelines for 

which materials that Destroy should strive for sorting and recycling, where the aim is to satisfy 

both prioritization requirements. For instance, the investigations performed in this thesis 

implies that the costs associated with sorting and recycling glass is larger than disposing of 

glass as mixed wastes. If Destroy would find less costly methods for disposing of glass, this 

waste type could be prioritized from both an economic and environmental perspective. 

Additionally, materials which satisfy the requirements from environmental perspectives 

increase the marketing possibilities of the company and its business, which is another incentive 

for sorting and recycling materials that satisfy the requirements from an environmental 

perspective. 
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11. Conclusion 

This chapter presents the conclusions that were possible to draw from this thesis by answering 

all of the studied problem statements. 

11.1. Answers to the Problem Statements 

Ø Which types of materials comprise Destroy’s landfill and mixed waste and in what 
respective proportions? 

The materials that are included in landfill and mixed wastes are presented in Table 11.1, 

together with average estimations of the proportions.  

Table 11.1. Materials included in landfill and mixed wastes in their respective proportions. 

 Landfill waste (%) Mixed waste (%) 
Bricks 3.8 10.4 

Concrete 7.8 10.0 

Glass 3.2 5.4 

Gypsum 42.0 26.0 

Insulation 13.0 11.4 

Metal 7.4 8.6 

Plastics 4.0 5.2 

Porcelain 3.6 8.0 

Textile 2.6 2.2 

Tiles 6.0 4.4 

Wood 6.6 8.4 

 

Ø Which types of materials should be prioritized for recycling from Destroy’s 
economic perspective? 

The types of materials that should be prioritized for sorting and recycling from Destroy’s 

economic perspective are those that can be included in waste types with low disposal fees. 

Metals, plastics, wood products, concrete, bricks, porcelain, and tiles were all materials that 

would be profitable to sort into their respective waste types. Metals and plastics are the materials 

with the lowest disposal fees, and it is also for these waste types that there exist possibilities to 

sell certain variations of materials by sorting the wastes more thoroughly.  

Ø Which types of materials should be prioritized for recycling from an 
environmental perspective? 
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The environmental perspectives indluded in the investigation were materials that require less 

energy and emit less GHG by the recycling process in comparison to virgin production. 

Concrete, glass, metals, plastics, and textile were determined to satisfy the requirements for 

being prioritized from an energy usage and GHG emission perspective.  

Ø How would Destroy’s flow of materials and resources be affected by introducing a 
new sorting site compared to the current state? 

When introducing a sorting site, some or all of landfill and mixed wastes will be sent to the 

sorting site instead of various landfill and recycling sites. After the wastes have been sorted, 

they will be categorized as specific waste types and sent to various landfill and recycling sites. 

This will result in an increase in the total amounts of transports, compared to the current state. 

However, the proportion of transports without a load is probable to decrease by introducing a 

sorting site, since only the number of transports with a load will increase.  

Destroy would need additional resources at the sorting site compared to the current state, in the 

forms of personnel and machinery.  

Ø How would the total costs for Destroy be affected by introducing the new sorting 
site compared to the current state? 

All sorting site scenarios investigated in this thesis resulted in increased annual total costs when 

2,700 tons of landfill and mixed wastes per year were obtained from demolition sites, in 

comparison the current state. The lowest increase in annual cost achieved from the calculations 

was approximately 690,000 SEK per year while the highest increase in annual cost was 

approximately 1,550,000 SEK per year. All scenarios also resulted in initial non-recurring costs 

of approximately 260,000 SEK.  

Ø How much wastes would need to be sorted and recycled annually in order for 
Destroy to breakeven when leasing the sorting site? 

The best outcome of the studied scenarios resulted in a required amount of approximately 8,500 

tons of landfill and mixed wastes to be sorted annually in order for Destroy to breakeven when 

leasing the sorting site. Since Destroy in 2015 only disposed of approximately 2,700 tons of 

landfill and mixed wastes in 2015, the amounts of wastes that Destroy disposes of annually are 

not likely to be sufficient in order to conduct a profitable sorting business.  

11.2. Recommendations  

It can be concluded that the investigation conducted in this thesis implies that there would be 

larger total costs for Destroy if the company were to start a sorting site on its own, in comparison 

to the current state. Destroy lacks the amount of wastes in order for the business to be profitable. 

Hence, it is recommended that Destroy considers possible alternatives in order to conduct 

profitable business. 

One alternative would be to investigate the possibilities of letting other companies dispose of 

landfill and mixed wastes for a disposal fee. By receiving more wastes to the sorting site, the 

possibilities for conducting a profitable business would increase. However, it is essential that 

more and accurate data is collected for such an investigation in order to obtain accurate 

outcome. Since income would be generated in conjunction with receiving wastes, it can be 
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concluded that based on the same conditions and outcomes obtained in this thesis, it is possible 

that lower amounts of wastes than 8,500 tons would be required for conducing profitable 

business. If so, there is potential for this alternative to be profitable given the restrictions on 

amounts of wastes associated with the permit for the sorting site. 
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12. Future Studies 

In this chapter, suggestions for future studies that could be performed based on this thesis are 

provided. 

This thesis focused on the disposal cost savings from sorting wastes. If some waste types are 

sorted into sufficient pure fractions, they could potentially be sold. Examples of such waste 

types are metals, especially noble metals, and possibly plastics. Selling sorted waste types 

would generate income and thereby enhance the profitability, which is why it would be 

interesting to perform future studies regarding the possibilities of selling sorted waste types. 

Since Destroy approximately obtains 2,700 tons of landfill and mixed wastes per year and the 

sorting site has the capacity for 10,000 tons, it would be interesting to investigate the 

possibilities of partnership. If a cooperation between Destroy and other companies would exist 

for operating the sorting site, the costs and profits could fairly be allocated between the 

companies.  Such an approach may be more profitable for Destroy in comparison to operating 

the entire sorting site on its own. Additionally, if Destroy would charge companies for disposing 

of wastes at the site, this could be one possible method for obtaining more wastes as well as 

income is generated, thus it would be interesting to investigate the possibilities of charging 

other companies for disposing of wastes at the sorting site.   
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Appendix A – Questionnaire for the Personnel at Destroy 

This appendix presents the questionnaire that was sent to Destroy’s employees in order for 

them to approximate the compositions of landfill and mixed wastes respectively. 

Composition of Demolition Wastes 

This questionnaire aims towards obtaining an insight regarding what materials that are included 

in Destroy’s CDW, and in what respective proportion each material is included. 

Landfill Wastes 

What proportions would you approximate that the materials below represent of the total weight 

for landfill wastes, for the projects which you have participated in? If any materials are missing, 

please write those in the rows at the bottom. 

Gypsum  

Insulation  

Metal  

Wood  

Concrete  

Tiles  

Bricks  

Textile  

Plastics  

Glass  

Porcelain  
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Unsorted/Mixed Wastes 

What proportions would you approximate that the materials below represent of the total weight 

for mixed wastes, for the projects which you have participated in? If any materials are missing, 

please write those in the rows at the bottom. 

Insulation  

Metal  

Wood  

Tiles  

Bricks  

Textile  

Plastics  

Porcelain  

Glass  
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Appendix B – Destroy’s Wastes in 2015 

This appendix presents a summary of all waste types sent by Destroy in 2015. 

A summary of the wastes sent to different landfill and recycling sites by Destroy in 2015 is 

presented in Table B.1. Some wastes from demolition sites are being reused and these wastes 

are not included in the summary. 

Table B.1. Wastes sent by Destroy in 2015. 

Waste type Amount (tons) 

Asbestos 77 

Asphalt 378 

Rocks 19 

Crushed rock 247 

Concrete/Bricks 6,517 

Mixed bulk 280 

Autoclaved Aerated Concrete 1,070 

Combustible 202 

Landfill 964 

Contaminated concrete 23,614 

Contaminated soil 100 

Contaminated grinding dust 22 

Turf soil 12 

Macadam 321 

Metal, Noble 0 

Metal, Mixed 1,558 

Mixed 1,732 

Glass 6 

Twigs and branches 15 

Backfill 60 

Aggregates 12 

Stone dust 46 

Wood 758 
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Appendix C – Scenario Descriptions 
 Descriptions of the sub-scenarios studied in the thesis are provided in Table C.1. 

Table C.1. Descriptions of sub-scenarios studied in the thesis. 

Sub-scenario 
number 

Sub-scenario description 

x.1.1 
Scenario x, where tri-axle trucks are utilized from the sorting site and 

five tons of wastes are sorted per hour. 

x.1.2 
Scenario x, where tri-axle trucks are utilized from the sorting site and 

seven tons of wastes are sorted per hour. 

x.1.3 
Scenario x, where tri-axle trucks are utilized from the sorting site and 

nine tons of wastes are sorted per hour. 

x.2.1 
Scenario x, where six-axle trucks are utilized from the sorting site and 

five tons of wastes are sorted per hour. 

x.2.2 
Scenario x, where six-axle trucks are utilized from the sorting site and 

seven tons of wastes are sorted per hour. 

x.2.3 
Scenario x, where six-axle trucks are utilized from the sorting site and 

nine tons of wastes are sorted per hour. 

 


