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Research questions: • Which factors are essential in waste management in a for-profit organisation? 
• Which aspects can be used to support waste management procedures based on green 

supply chain management and different analytical tools? 
• How should the supply chain regarding waste management be structured? 

Purpose: The purpose of this study is to investigate what a sustainable approach is to waste 

management and how to take actions in for-profit organisations when considering 

environmental and cost perspectives. This together with applying green supply chain 

management (GrSCM) to investigate these actions from multiple perspectives of a 

sustainable approach. 

Method: A qualitative study has been performed, a study which has been using an abductive 

approach. This abductive approach helps to keep the study unbiased and open for an 

iterative process to achieve new theories. A case study has been done at Saab AB in 

Arboga, and a reference case study has been done at Saab AB in Malmslätt. The case 

studies have been built around semi-structured interviews together with observations 

and document gathering. The data from the case studies are then compared and 

analysed along with three described analytical tools to reach a discussion and several 

conclusions.   

Conclusion: This study have shown that waste management is important to address and utilise in 

several areas within a for-profit organisation. The main areas where it is important are 

regarding the operation, the employees, the actors, and the environment. It is found 

that issues like awareness and knowledge of the employees could be a key to find 

sustainable solutions with other actors to develop the waste management situation 

together with the green supply chain management. By addressing issues interconnected 

between environment and the operations on site, it is possible to conclude that every 

possible revision and change of the operations or the supply chain will mean a more 

significant initial cost. Costs that later on can be transformed into winnings for the 

organisation, either regarding money or terms of information, reputation, and 

attractiveness. 
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Frågeställning: • Vilka faktorer är viktiga för vinstdrivande organisationer gällande avfallshantering? 
• Vilka aspekter kan användas för att stödja avfallshanteringssituationer baserat på en 

grön logistikkedja och olika analysverktyg? 
• Hur bör logistikkedjan gällande avfallshantering vara strukturerad?  

Syfte:  Syftet med den här studien är att hitta ett hållbart tillvägagångssätt gällande 

avfallshantering och hur vinstdrivande organisationer skall agera i frågor kopplade till 

miljömässiga och kostnadsmässiga perspektiv. Det tillsammans med att applicera en 

grön logistikkedja för att undersöka detta tillvägagångssätt utifrån flera perspektiv av 

ett hållbart synsätt. 

Metod:  En kvalitativ studie har genomförts, en studie vars tillvägagångssätt har varit abduktivt. 

En abduktiv studie hjälper till att hålla studien opartisk och samtidigt öppen för en 

iterationsprocess för att hitta nya teorier. En fältstudie har gjorts på Saab AB i Arboga 

och en referensstudie är genomförd på Saab AB i Malmslätt. Fältstudierna har blivit 

byggda kring semistrukturerade intervjuer tillsammans med observationer och 

dokumentinsamling. All data från fältstudierna har blivit jämförda och analyserade 

med hjälp av de tre analytiska verktyg som beskrivits för att nå en diskussion och flera 

slutsatser.  

Slutsats:  Denna studie har visat att avfallshantering är viktigt att använda inom flera områden i 

en vinstdrivande organisation. Huvudområdena som har tagits upp som viktiga är 

operationer, anställda, aktörer och miljön. Problem kopplade till medvetenhet och 

kunskap hos de anställda kan vara en nyckel gällande att hitta hållbara lösningar 

tillsammans med andra aktörer för att kunna utveckla en avfallshanteringssituation 

tillsammans med en grön logistikkedja. Genom att ta itu med problem ihopkopplade 

mellan olika miljöer och operationerna på plats gör det möjligt att dra slutsatsen att 

varje förändring som sker innebär en högre initial kostnad men som senare kan komma 

att bli omvandlad till en vinst för organisationen, antingen i form av pengar eller i form 

av information, rykte eller attraktivitet.  
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1 INTRODUCTION 

”There was a time when the reasons for recycling were obvious. During the 1980s and the beginning of 

the 1990s, it was widely believed that a “landfill crisis” was imminent.” (Ackerman, 1996, p. 1). 

Therefore, recycling programs began to spread in a rapid phase (Ackerman, 1996). Incentives to recycle 

grew bigger and more prominent during the late 1980s (Rhyner, Schwartz, Wenger, & Kohrell, 1995). 

Still, in the 1990s, recycling and waste management methods were introduced in the planning processes 

in organisations (Morrissey & Browne, 2004). In present time recycling initiatives should be prominent, 

it is more important than ever (Zhao & Nie, 2018). Incentives to recycle must be seen as a massive 

accelerator for the recycling behaviour in the constant fight against environmental degradation and 

human health (Zhao & Nie, 2018). 

The climate change is a vital global crisis which has forced a more sustainable development of energy 

planning, analyses, and policy making regarding the energy sector to tackle the urgent situation (IEA, 

2017). The energy sector accounts for two-thirds of the greenhouse gas emissions and eighty percent of 

carbon dioxide (IEA, 2017). The energy sector is contributing with a major part in the crisis, but United 

Nations Environment Program (2018) states that the waste management sector is also an important 

aspect despite its minor emissions. There is a unique opportunity for waste management to go from 

being a small source of emissions, to be a major saver of emissions. While there are low levels of 

emissions released from waste disposal, the recovery of waste and secondary treatment of materials can 

reduce the emissions in other sectors of the economy, like energy, agriculture, mining, transport, and 

manufacturing sectors (UNEP, 2018). 

According to Srivastava (2007), waste management is not only a valuable resource in an environmental 

perspective as stated by United Nations Environmental Program (2018), it is also a valuable resource 

from a cost perspective where companies can save money and boost profit. This means that waste 

management is more interesting than ever in terms of taking advantage of this unique resource and 

protect the environment and decrease the waste costs for a company. 

1.1 BACKGROUND 

Waste management is a collective term for services regarding waste handling, which includes the 

collection of waste, transportation from origin to disposal site, recovery of collected waste, recycling of 

the different parts and finally the disposal of non-recyclable parts of waste (Gabrielli, Amato, Balducci, 

Magi, & Beolchini, 2017). Further on, Gabrielli et al. (2017) state that a superior management system 

is necessary to solve problems regarding the waste management cycle as they occur. If a company, for 

example, does not have information, routines, and protocols for waste and debris management it could 

potentially disrupt the service supply chain (Gabrielli et al., 2017). The system and employees would 

not know how to handle the severely increased amount of produced waste and debris if there are no 

guidelines regarding handling and disposal. 

In general, sustainable waste management is not yet fully developed in order to handle the global 

warming issues (Kleindorfer, Singhal, & Van Wassenhove, 2005). Kleindorfer et al. (2005) stress the 

importance of understanding that the stage where the world can prevent global warming from happening 
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has passed and that the actual issue now is to work against it – events that will harm the planet will 

occur. Therefore, the question now lies with the managers and how decisions should be formed 

regarding how to position the companies in a sustainable long-run perspective (Kleindorfer et al., 2005). 

With the right decisions, a company can even gain a competitive advantage when addressing the threats 

of climate change (Slawinski & Bansal, 2010). Management is said to be the key in achieving good 

performance relative to a company’s competitors within the same industry and that the relationship 

between strategy and success are strong (Hill, Jones, & Schilling, 2015; Srivastava, 2007). Also, it is 

important to have a healthy supply chain in combination with waste management to achieve good 

performance. The meaning of a healthy supply chain is that there are few actors involved which makes 

the infrastructure simple and that management strategies can be applied all over the chain to help the 

company achieve higher performance. Suitable strategies are therefore important to pursue in each 

business concerning the waste management and its supply chain (Hill et al., 2015; Srivastava, 2007). 

For the approach to be sustainable it is necessary for the managing process to be agile, adaptable, and 

aligned (Lee, 2004). Srivastava (2007) also substantiate the importance of green supply chain 

management (GrSCM); to both achieve an environmentally friendly approach and an appropriate 

strategy to maximise profit. To analyse how waste management and GrSCM can be applicable in a for-

profit organisation and how to save both costs and the planet, a case study is performed at Saab in 

Arboga to get a real-life perspective. 

1.1.1 Saab AB – Arboga 

The case study of this degree project is performed at Saab AB in Arboga. The company is experiencing 

high costs regarding the waste management partly due to sharing their surroundings with around 20 

other firms in a location named Arboga Technology Park. Saab AB in Arboga will in this degree project 

be shortened to Saab while other sites within the Saab Group will be more precisely named. 

The waste is placed in shared containers around the area, and the annual waste reports are based on 

outdated and rough estimates which are based on volume instead of weight. The annual waste reports 

are divided into several segments, depending on what type of waste that is being collected in each 

container. Since the waste containers are shared with other businesses, there are uncertainties whether 

the cost of waste management for Saab is correct. Suspicions have also arisen that Saab is paying too 

much for the waste handling procedure. In an initial overview of the situation, an internal report 

indicated that Saab has approximately 325% higher costs than the site with second highest costs within 

the Saab Group in Sweden. In comparison to these high costs, the fraction with the most significant 

amount of weight is the burnable fraction, which was 328% higher than the same site compared above 

regarding the costs. 

Since costs are a significant concern, Saab desired a study of how to improve their waste management 

and identify improvement and flaws. A thorough case study regarding the origin of the waste has been 

conducted to visualise the problems present and to connect these with how a for-profit organisation 

should act in the present environmental crisis. Based on this, the problem statement and research 

questions were formed. 
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1.2 PROBLEM STATEMENT 

A perusal of the literature on waste management shows that the focus is pointed towards households, 

healthcare and other non-profit organisations – not on a manufacturing company or industry (Fernández-

González et al., 2017; Essonanawe Edjabou, et al., 2015; Thakur & Ramesh, 2015; Rotich et al., 2006). 

However, when considering an existing concept called green supply chain management (GrSCM), 

research exists on how for-profit organisations should operate to both minimise environmental impact 

and to maximise profit (Ahi & Searcy, 2012; Brindley & Oxborrow, 2014; Paulraj, Chen & Blome, 

2017; Srivastava, 2007). Srivastava (2007) have done a literature review regarding GrSCM and states 

that even though research has been conducted, the boundary of the concept is dependent on the goal of 

the investigator and that plenty of the literature is somewhat narrow in its general scope when it comes 

to studies regarding waste management and GrSCM. An example of where the scope is narrow is a study 

performed by Lippmann (1999), which discuss combined location-routing problems with GrSCM but 

misses other essential aspects. Combined location-routing is the issue around a problem to find joint 

solutions to logistic issues between businesses (Min, Jayaraman and Srivastava, 1997). Another example 

of where the literature is narrow is a study performed by Roy and Whelan (1992), which is solely focused 

on recycling through value-chain collaboration and in turn also misses other essential aspects. 

So, research regarding GrSCM is still relatively new, and the definition and best practice on how to use 

it are somewhat vague and is not as comprehensive as one would have desired (Ahi & Searcy, 2012; 

Srivastava, 2007). Therefore, the importance of GrSCM is high because of the lack of definition, 

research about it must increase (Ahi & Searcy, 2012). The description in the literature is too scattered, 

the scope is also spread out, and the few studies that exist concerning a corporate context are scarce 

(Paulraj, Chen, & Blome, 2017; Srivastava, 2007). Supply chain management is vital to organisations 

and can enhance the competitive advantage, but there are a lot of barriers before the concept is fully 

developed (Govindan et al., 2014). 

There is a challenge to apply the correct strategy regarding waste management and GrSCM in a company 

when many aspects need to be achieved to be able to call it a success – elements like profit maximisation, 

environmental impacts, Group involvement, and relationships. For example, relationships between 

actors and Group decisions can be aspects that affect the application of different strategies to the waste 

management process in general.  

This study is designed to investigate if it is possible to complement current studies on GrSCM with a 

for-profit organisation perspective and consider combined location, relationships, costs and 

environmental impacts to possibly achieve a broadened perspective compared to the existing literature 

and the concept GrSCM. To connect the problem statement and the case study, an issue tree was created 

which can be seen in Figure 1.   
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1.2.1 Issue tree  

In an early stage of the degree project, an issue tree was used to specify the actual problem and to shape 

the problem statement in line with the problem in the case study. It is also a visualisation of the problem 

statement, and it is used as a graphical tool to divide questions, or a phenomenon into smaller easier 

discussed pieces (Ho & Ma, 2018). With smaller pieces to review, it is easier to achieve a conclusion 

and to understand it. The issue tree that can be seen in Figure 1 is adapted to fit the problem statement 

generally. In this part of the degree project, the focus lies on the left side of the issue tree where the main 

problem has been identified in the pre-study by interviews and observations. The right side that has been 

faded out compared to the left side consist of more detailed specifications of the problems which have 

been identified through the case study, all of which will be described later in the degree project. 

The main problem is to optimise the total cost connected to the waste management. Two ways to achieve 

this are either by optimising the supply chain or by lowering the amount of waste in general – a 

combination of the two is to be preferred. To optimise the supply chain, a few different ways are possible 

to be addressed, either to target the environmental perspective or to target the actors included in the 

processes. 

The second way to individually approach this problem is to take a closer look at the perspective of 

lowering the amount of waste created. Two ways of doing this are by changing the idea that the operation 

handles waste and how the employees handle the waste. 

Figure 1 – Issue tree describing the Perspectives of GrSCM 

Optimise 
waste cost

Lower amount 
of waste

Operation

Employees

Optimise 
supply chain

Environment

Actors
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1.3 PURPOSE 

The purpose of this study is to investigate what a sustainable approach to waste management is and how 

to take actions in for-profit organisations when considering environmental and costs perspectives. This 

together with applying green supply chain management (GrSCM) to investigate these actions from 

multiple perspectives of a sustainable approach. 

1.3.1 Research Questions 

 Which factors and aspects are essential in waste management methodology in a for-profit 

organisation? 

 Which aspects can be used to support waste management procedures based on green supply 

chain management and different analytical tools? 

 How should the supply chain regarding waste management be structured?  

1.4 SCOPE OF LIMITATIONS 

The case study and the analysis will focus on regulations and scenarios within the Swedish market 

regarding waste management. The conditions could vary between countries and therefore the focus lies 

on a single country to get a more valid analysis due to the limited time of the degree project.  

In the case study, actors could be performing other services than just waste management, in these 

occasions the other services will not be considered in the case study nor the analysis. This to focus on 

waste management and not the relationship in its entirety. 

A limitation concerning classified material has been made. Involved actors and events regarding this is 

therefore excluded in the degree project. 
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2 WASTE MANAGEMENT 

In this chapter, available literature along with suitable analytical tools will be presented. 

To achieve better results than competitors within the same industry and to gain profit, a good strategy 

regarding waste management is necessary (Hill, Jones, & Schilling, 2015). At the same time, it is 

essential to position the company in terms of saving the environment in the urgent global crisis 

(Kleindorfer et al., 2005). The decision making on how to position the organisation regarding both 

optimising profit and minimising the environmental impacts is therefore crucial. A concept of doing so 

is to investigate green supply chain management (GrSCM) which is used to consider both aspects. A 

more detailed description of the concept will be described later. 

A significant aspect when implementing a management strategy is that it is essential to consider the 

public acceptance of the new method that is being applied (Morrissey and Browne, 2004). So, no matter 

how good or how critical the waste management method is, it is important that the organisation has 

acceptance from the employees to successfully adapt to the new techniques and routines that are 

proposed. Besides acceptance, awareness is also an important aspect of implementing strategies in waste 

management successfully, and information must exist on how to perform different procedures. 

(Youngquist, Goldberger, Doyle and Jones, 2015). 

Waste management has to be treated with respect to several priorities when optimising the waste 

disposal procedure, such as the economic and environmental aspects. According to Morrissey and 

Browne (2004), waste management is therefore divided into three categories each with different 

analytical tools of waste management – cost beneficial, life cycle assessment and multi-criteria decision 

analysis. These tools will be used in this study to analyse how a for-profit organisation can optimise 

waste management by using a GrSCM and to possibly end up in a conclusion. 

 

  

Cost-Benefit 
Analysis 

The cost-benefit analysis measures all impacts in monetary terms, whereas 
environmental impacts must be estimated into money and include the cost of 
avoiding a negative effect, which for example can be done by pollution 
control (Morrissey & Browne, 2004). 
 

Life Cycle 
Assessment 

The life cycle assessment (LCA) model considers all potential environmental 
impacts during the lifetime of a product – from raw material to final disposal. 
Production processes are reviewed in order to get an overview of the 
complete product system (Morrissey & Browne, 2004; Berkhout & Howes, 
1997). 
 

Multi-Criteria 
Decision Analysis 

The multi-criteria decision analysis (MCDA) identifies several criteria and 
alternatives simultaneously (Morrissey & Browne, 2004). Instead of only 
considering a single dimension objective function as in the cost-beneficial 
model, the MCDA approach is to analyse several individually and often 
conflicting criteria in parallel, which leads to a more robust analysis. 
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Different types of organisations must use different strategies, and a for-profit organisation is most likely 

to differ in strategy from a non-profit organisation (Morrissey & Browne, 2004). Therefore, it is stated 

that these analytical tools by themselves are not a sustainable approach, this since there are flaws that 

need to be further studied for each to be used by themselves (Morrissey & Browne, 2004). All these 

three analytical tools will, therefore, be used together in the analysis. The three tools can give different 

perspectives on waste management in for-profit organisations and will possibly in this study be used to 

define a strategy for such an organisation regarding waste management. The tools can also give aspects 

on how to enhance GrSCM. But prior to the more detailed description of the tools, GrSCM will be 

described and defined with existing literature. 

2.1 GREEN SUPPLY CHAIN MANAGEMENT 

GrSCM, a term and a concept that is defined to have its roots in both environmental management and 

supply chain management and is mainly driven by the escalating degradation of the environment (Ahi 

& Searcy, 2012; Srivastava, 2007). It is a composition of the commonly known concept of supply chain 

management (SCM) and the component “green”, which together is mainly about logistics and 

environmental thinking. From research, it is concluded that GrSCM also has close connections to 

sustainability and integration of economic, environmental and social systems in organisations (Brindley 

& Oxborrow, 2014; Ahi & Searcy, 2012).  

An existing organisational challenge is green marketing and the importance of the implementation of 

environmental thinking in supply chain management and logistics (Brindley & Oxborrow, 2014). This 

can be a challenge, but also an opportunity to gain market shares through a sustainable supply chain 

compared to competitors (Brindley & Oxborrow, 2014). Therefore, GrSCM can be both a competitive 

advantage and disadvantage (Paulraj, Chen, & Blome, 2017). The initiative of GrSCM can result in 

additional costs including the introduction of the environmentally friendly approach, train employees 

and develop the community. On the other hand, the GrSCM can have positive effects on the company's 

performance, employee's moral and enhance customer goodwill (Paulraj et al., 2017). To achieve these 

advantages, it is important to pay attention to long-term benefits, learn from the climate change, explore 

the future with scenarios and take time and avoid quick fixes (Slawinski & Bansal, 2010). With a 

dynamic supply chain, it is possible to address these impacts with a life cycle assessment as one method 

(Ahi & Searcy, 2012). 

GrSCM can, therefore, be said to be dividable in two parts, SCM and environmental thinking. The first 

part, SCM, is an old common term which has been, and is being used today in the most firms and is 

about the decision making in the areas of production, inventory, location, transportation and information 

(Hugos, 2018). The sum of these decisions will determine the effectiveness of the supply chain and how 

the company will perform compared to its competitors. The five decision-making areas of supply chain 

management are defined as follows (Hugos, 2018): 

Production What product or service is wanted from the market? It includes activities such 
as production schedules, workload balancing and quality control. 
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Inventory What inventory is necessary to have at each stage in the supply chain? 
Activities such as planning a buffer of inventory and keeping the inventory 
at an optimal balance between expensive storage cost and inventory levels. 
 

Location Where should facilities be located? The objective is to find as cost-efficient 
location as possible related to production and storage of existing and 
potentially new buildings. 
 

Transportation How should inventory be moved from one stage in the supply chain to 
another? Right transportation type needs to be chosen regarding cost, time 
and inventory levels. 
 

Information From where should data be collected and how much? Information from each 
stage in the supply chain needs to be analysed to make better and more 
precise decisions and from that make each stage more effective. 

The logistics behind every step above could be addressed to waste management rather than the whole 

value chain of a product or service as it is described by Hugos (2018). Because waste management is 

strongly connected to SCM and GrSCM (Paulraj, Chen, & Blome, 2017; Ahi & Searcy, 2012; 

Srivastava, 2007). The steps above from a waste management perspective could be perceived as follows. 

The production is where the waste originates. The inventory is how much waste that could be stored at 

each location in the supply chain and where it is a balance between cost of waste gathering and waste 

storage facilities. Location is where and how many of these storage facilities that should exist, it must 

also be cost-efficient and facilitating for the employees. Transportation is how waste should be moved 

between the nodes in the supply chain, once again it must be cost and time efficient. The last step is the 

same as Hugos (2018) describes it, to gather information from each step in the supply chain is important 

as well it is to know how to improve the supply chain and how to be able to make the right decision in 

future planning. 

The second part, the environmental thinking is as mentioned before 

driven by the environmental degradation of the planet, global warming 

and climate change among other phenomena (Srivastava, 2007). 

Organisations can achieve many benefits by focusing on 

environmental initiatives, and it is not until the 21st century that the 

term green has become more widely used and as important as 

economic parameters (Govindan et al., 2014). But over time the 

component “green” has in later years been developed to not only focus 

on environmental issues and are now being three-folded (Ahi & 

Searcy, 2012). There are now environment, economic and social 

aspects included and it is a more sustainable approach because more 

factors are considered (Bansal & DesJardine, 2015; Ahi & Searcy, 2012). So, the component “green” 

could be divided into these three aspects as seen in Figure 2 and is more about being sustainable in the 

long-run. With this approach, it is believed that companies can create economic value, healthy 

ecosystems and strong communities. 

GrSCM and SCM have not always been obvious in organisations. In earlier frameworks, Srivastava 

(2007) states that managers were distanced from the production and each organisational unit had its 

Figure 2 – Sustainability aspects 

Environmental

SocialEconomic

Sustainablility 
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responsibility regarding logistics, environmental impacts, marketing and waste management. In later 

years this has changed due to the quality revolution of the 1980s and the supply chain revolution of the 

1990s. The more centralised approach was then created, which is the supply chain management. When 

going to more centralised administration and an era of caring about the environmental effects, it gave 

birth to the earlier mentioned concept derived from supply chain management – the GrSCM. Therefore, 

supply chain managers must rethink their roles and thereby the supply chain activities, with the reason 

that the supply chain activities do play a key role not only in the profit perspective but also in the 

company’s total environmental impact and reputation (Paulraj et al., 2017). 

To analyse GrSCM and to connect it with waste management, three suitable analytical tools have been 

chosen to help broaden the perspective of the present rather narrow concept and to adopt the sustainable 

approach (Bansal & DesJardine, 2015; Ahi & Searcy, 2012; Morrissey & Browne, 2004). The tools are 

described below in more detail and are the cost-benefit analysis, life cycle assessment and multi-criteria 

decision analysis. 

2.2 COST-BENEFIT ANALYSIS 

Cost-benefit analysis (CBA) is an analytical tool that visualises whether a business decision is 

considered as a good one or not (Boardman, Greenberg, Vining, & Weimer, 2017). It is a process that 

compares the benefits to the costs of a specific decision done by a business (Dobraja, Barisa, & Rosa, 

2016). If a study is focused on environmental causes, the CBA method can be used to enable the analysis 

to be directed towards social costs and social welfare (Dobraja et al., 2016). By applying the same 

strategy on waste management, it is possible to analyse the problem in further depth. CBA consists of 

multiple stages, and these multiple stages are necessary for a CBA to be successful and can be seen in 

Figure 3 below (Dobraja et al., 2016).  

By following the steps mentioned in Figure 3, it is possible to make a thorough analysis of a decision 

step by step. It is possible to compare an existing process with a proposed process from every angle 

concerning a financial basis. The process includes five steps which are as follows (Dobraja et al., 2016). 

In the first step, the definition of the project, the link between the analysed project and waste 

management is explained. To perform the analysis, two scenarios are developed around what the 

objectives are, what welfare and time which are considered. These two scenarios are a base scenario 

respectively an alternative scenario and this to be able to perform the comparison. Three things are 

considered in the first step according to Dobraja et al. (2016) – private costs, social costs, and benefits. 

All these are strictly related to the general term of welfare. The private costs mentioned are often 

connected to operation and management or capital investment while the social costs often are linked to 

externalities that occur from the proposed project. The benefits mentioned are directly related to the 

incomes provided by performed services and all these together become a significant part of the overall 

Figure 3 – Cost-Benefit Analysis, points of interest (based on Dobraja et al., 2016) 

1. Definition of 
projects

2. Identification 
of physical 

impacts

3. Valuation of 
physical impacts

4. Cost and 
benefit flow 
discounting

5. Sensitivity 
analysis
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welfare connected to the project. Worth mentioning is also the occurrence of external costs and benefits 

which all can be classified as negative or positive (Dobraja et al., 2016).  

For each scenario in the existing and proposed projects, several physical impacts need to be identified 

and revised; this is the second step of Figure 3 (Dobraja et al., 2016). In addition to what Dobraja et al. 

(2016) say about the identification, another study performed by Tin, Wise, Su, Reutergardh and Lee 

(1995) mention the same thing and strengthen the argument that all impacts must be defined with a 

physical value, which later is used for monetary calculations within the projects. Another example 

regarding externalities connected to the general climate change shows how the values defined should be 

represented in terms of carbon saving to the environment (Tin et al., 1995). A connection like this must 

be made for all thinkable externalities that come with an existing or proposed project. By representing 

these values regarding carbon savings, it is possible to do a proper analysis whether the carbon emissions 

are decreasing or not which can lead to conclusions regarding climate change effects with the project. 

This is not only applicable to carbon saving but to all possible externalities and physical impacts that 

can arise with a suggested project (Dobraja et al., 2016). 

The third step out of the five mentioned in Figure 3 is the valuation of the physical impacts. According 

to Tin et al. (1995) and Dobraja et al. (2016), this step is the most challenging one. It is a real challenge 

to evaluate environmental and physical impacts in monetary terms. Both studies agree on that the main 

environmental and physical impacts that should be given a monetary value are emissions of different 

kinds and origins when it comes to waste management. It is important to notice that there is more than 

one possible approach to the CBA, for example, the European Commission has developed a pathway 

methodology usable when impacts are to be valued in monetary terms. This pathway methodology could 

be adapted to fit other studies to ease up the general use of the CBA method (Tin et al., 1995; Dobraja 

et al., 2016) 

The final two steps, step four and step five are smaller steps more connected to the analysis itself. First, 

the cost and benefit flows are discounted and compared to each other. Present values regarding time 

value of money are needed for both flows to more easily compare them. Therefore, the monetised 

valuations of the costs and benefits are discounted and transformed into present values. The fifth and 

final step in achieving a successful CBA is to perform a sensitivity analysis. This step is done to 

determine how the different values from the earlier steps are impacting the comparison of the projects 

(Dobraja, Barisa, & Rosa, 2016). When all the mentioned and explained steps are taken in mind, the 

CBA can show both quantitative and qualitative results regarding the existing and the proposed projects 

within the waste management sector (Tin et al., 1995). 

The CBA tool will be used in this study to consider all aspects regarding waste management in monetary 

terms and how to compare knowledge with relationships and costs for instance. 

2.3 LIFE CYCLE ASSESSMENT 

Life cycle assessment (LCA) is a method used when it comes to addressing environmental impacts of a 

specific product (Finnveden, et al., 2009). The generation of waste is increasing all over the world, and 

management strategies need a tool to integrate concerns for environmental sustainability, LCA is such 

a tool (Laurent, et al., 2014)  The usage of the valuable LCA tool can optimise a process containing 
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waste management (Yadav & Samadder, 2017). There are a lot of different methods that are available 

to use to assess the environmental impact of a product, but LCA is one of the most frequently used 

methods for this purpose. Further on, Ekvall et al. (2007) together with Yadav and Samadder (2017) 

state that LCA has increased in terms of acceptance as a waste management optimisation tool; this when 

it comes to matters like establishing policies and waste management plans. The LCA tool is also used 

to assess strategies, methods, models and different technologies regarding waste management (Yadav 

& Samadder, 2017). This due to the unique properties and possibilities of comparisons and calculations 

of environmental impacts and waste management optimisation processes that it has. There exists a 

connection between this and SCM, which is partly about continuous flows of materials, funds, 

information across multiple areas and the process from raw material to the end user; which makes 

organisations increase their consideration of the life cycle assessment (Ahi & Searcy, 2012).  

Life cycle assessment can be split into four larger phases, and these four phases can be seen in Figure 4 

(Hellweg & Canals, 2014; Rebitzer et al., 2004; Finnveden et al., 2009). 

The first phase is the major outline of the method, 

and the objective of the study is defined in this 

phase (Hellweg & Canals, 2014; Finnveden et al., 

2009). The first phase is consisting of four major 

parts that all can be seen in deeper detail in Figure 

5. These four parts are material extraction, 

manufacturing, usage of the manufactured 

product or service and finally the disposal of the 

manufactured product or service. In addition, it is 

claimed that these four parts of the first phase are 

important since the parts are used to visualise 

how the method and tool of LCA is working from 

the beginning of the cycle to the end (Hellweg & 

Canals, 2014; Finnveden, et al., 2009; Rebitzer, et al., 2004). The material must be extracted either 

through natural resources or through recycling of old products that can be reused. Manufacturing is the 

second part and this since the products must be created and produced somehow no matter the specific 

type of product. The third part is the usage of the manufactured product, and finally, the fourth part of 

the first step in the normalised LCA model is the disposal of the manufactured product (Hellweg & 

Canals, 2014; Finnveden et al., 2009; Rebitzer et al., 2004). 

The second phase is a type of compilation and analysing phase. It gathers inputs (resources) and outputs 

(emissions) from each process and functional unit within the specific product or service life cycle and 

compiles them across the complete system to achieve an overall accumulation of information. 

Subsequently, an initial analysis must be done regarding the environmental impacts and trades from the 

service or product (Hellweg & Canals, 2014; Finnveden et al., 2009; Rebitzer et al., 2004).  

Figure 4 – Life Cycle Assessment method (based on Hellweg and Canals 2014) 

Figure 5 – The four parts of "Goal and scope definition" 
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The third phase, life cycle impact assessment, is according to Rebitzer et al. (2004) a calculation, 

interpretation and indication of how the environmental impacts and trades from both products and 

services affect the natural environment. Further on, Hellweg and Canals (2014) together with Finnveden 

et al. (2009) state that this step is completed by arranging resources and emissions in groups based on 

specific impact categories and by converting the information to comparable impact units. Also, the 

actual results gained from this phase are important and of great significance from an understanding and 

evaluating perspective regarding the impending potential environmental impacts caused by the system 

(Hellweg & Canals, 2014; Finnveden et al., 2009; Rebitzer et al., 2004).  

For the fourth and final phase, the interpretation phase, all information from the life cycle inventory and 

the life cycle impact assessment phases is gathered and compiled (Hellweg & Canals, 2014). Rebitzer 

et al. (2004) continue by stating that an evaluation of this compilation must then be done to be able to 

interpret the actual answers the tool gives. It is also needed to do this step according to Finnveden et al. 

(2009) since it connects to the first phase of the method – the goal and scope definition. Thanks to this 

step it is possible to reach conclusions and recommendations for the objective of the study. All these 

phases can be connected to waste management and how to consider environmental and cost perspectives 

(Laurent, et al., 2014). 

The LCA tool is used in this study to address environmental impacts of a product or service, and to 

connect these to waste management and the other analytical tools to perform a more robust analysis. 

2.4 MULTI-CRITERIA DECISION ANALYSIS 

The multi-criteria decision analysis (MCDA) is according to Soltani, Hewage, Reza and Sadiq (2015) 

the most effective and thorough decision-making framework for waste management. The method is in 

this case compared to the cost-benefit analysis and the life cycle assessment methodologies and 

considers many different aspects, which can be monetary, environmental or others. An attribute 

commonly talked about regarding MCDA is that of taking several criteria into account, these criteria are 

individual and conflicting and should be analysed with multidimensional perspectives to achieve an as 

robust decision making as possible. The process can be seen in Figure 6. 

Figure 6 – Multi-Criteria Decision Analysis strategy model (based on Soltani et al., 2015) 
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This is done in comparison to the cost-benefit analysis, for example, one of which looks to optimise 

single dimensional objective functions in the decision making. MCDA also works for the decision 

makers concerning learning about the actual problems identified and how to take proper action against 

each one of these identified problems. Many actors can also be involved in the process, such as a 

municipality, a government, a company or even its customers. The steps in the method are to identify 

the problem, defining the different criteria and finally create an action plan with a balance of all the 

previous viewpoints (Soltani et al., 2015). 

In Figure 6, the whole multi criteria decision analysis methodology can be seen from start to end. By 

first identifying the problem and looking at the entire organisation it is possible to take aspects of known 

issues, common goals, and different stakeholder interests in mind while performing the analysis (Soltani 

et al., 2015; Morrissey & Browne, 2004). The second step is to build a model for the specific decision-

making process and then evaluate the said model. This modelling refers to defining criteria and by 

identifying and recognising different alternatives to proceed in the making of the decision and to finally 

evaluate the performance of all the possible options in each criterion that is being brought to surface 

within the model. The final step of the general MCDA methodology is to develop an actual action plan 

for how to make the already built model to work and to solve the problems identified in step one. This 

to be developed action plan should be a part of creating a weighting system within the model and the 

specific decision-making together with a careful balancing of all aspects that could be of interest for the 

decision (Soltani et al., 2015). 

These tools will be used in this study to consider multiple aspects and enhance the analysis in that way. 

2.5 OUR SUMMERY OF THE THEORETICAL FRAMEWORK 

The concept of GrSCM has been defined above to have its roots in both environmental management and 

SCM (Srivastava, 2007). The component “Green” has in later years been shifted and aimed towards the 

approach of being sustainable in the long run, which means to consider not only environmental aspects 

but also economic and social aspects. Multiple studies have clarified that GrSCM has close connections 

to sustainability and integration of economic, environmental and social systems in organisations 

(Brindley & Oxborrow, 2014; Ahi & Searcy, 2012; Srivastava, 2007). SCM is defined as being the 

logistical part of the concept (Hugos, 2018). The two roots mentioned can be seen as essential in a for-

profit organisation, to consider economic, social, logistical and environmental aspects. The GrSCM 

concept is, therefore, an essential part of this degree project. We see it as a useful concept to consider 

when investigating what a sustainable approach to waste management is in a for-profit organisation. 

To compare the empirical findings from interviews and observations to the literature we have used three 

analytical tools to analyse the aspects mentioned above. The CBA can be used in the analysis to 

transform all decisions into monetary terms and enable a more straightforward comparison between 

aspects. The LCA is used in the analysis to address environmental impacts of a product or service. The 

MCDA can be used to consider multiple and conflicting criteria simultaneously. It has been stated by 

Morrissey and Browne (2004) that it is good to use these tools together and not by themselves. We will, 

therefore, use these tools to compare and draw conclusions connected to the empirical findings from our 

case studies. 
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3 METHODOLOGY 

In this chapter, the choice of methodology for the degree project will be presented. 

To answer the research questions, a comprehensive qualitative study had to be made. This study is based 

on the problem statement which states why there are issues and what the problems are. This degree 

project is a qualitative study with an abductive methodology approach (Blomkvist & Hallin, 2015). In 

addition to the choice of a qualitative study with an abductive approach, a phenomenon was needed to 

be investigated. To investigate the phenomenon, existing literature has been studied, and the real-life 

perspective in the form of a case study has been used to broaden the general perspective with 

observations and interviews. A reference case will also be studied to be able to validate and compare 

the results of the primary case study.  

The general process of the degree project can be seen in Figure 7. The figure shows how the process is 

structured from beginning to the end. There are seven steps in this process, from the introduction to 

conclusion. Along the way, literature has been researched and analysed which has given input to the 

methodology and further on been applied and used for the empirical case study in order to fully 

understand the information collected through observations and interviews. The empirical study, 

consisting of interviews and observations is then giving input to the literature section. This is done to 

pinpoint what information that is needed to be passed on to the analysis part of the degree project. The 

information gathered in the empirical findings are connected to literature in the analysis section. 

Everything that is found in the analysis part is used to give input to the introduction section to once more 

complete a sort of cycle of inputs and outputs. Findings from the analysis section are then summarised 

in the conclusion section. Finally, the conclusions and different choices of methodology in the degree 

project is discussed. 

Figure 7 – Scheme over methodology (based on Blomkvist and Hallin, 2015) 
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3.1 QUALITATIVE STUDY 

Since the purpose of this degree project is to investigate how cost and environmental perspectives can 

affect the choice of the approach to waste management a qualitative study has been chosen. According 

to Bryman and Bell (2011), the qualitative study is founded in words rather than numbers and origins 

from an inductive point of view between theory and research. In addition to this, Blomkvist and Hallin 

(2015) mean that qualitative studies often are associated with and based on interviews and observations 

in comparison to the quantitative study which often are associated with numbers instead of words 

(Bryman & Bell, 2011). When comparing the two different study types, qualitative and quantitative, it 

is possible to see that the two methods are opposites to each other where quantitative studies are based 

on a deductive approach over the inductive approach that the qualitative study is based on (Bryman & 

Bell, 2011; Blomkvist & Hallin, 2015). 

To say that a study is either inductive or deductive is square 

minded. There is an in-between based on an abductive 

approach. It is described by Blomkvist and Hallin (2015) that 

an abductive approach can be explained by the relationship 

between theory from literature and empirical material gathered 

from studies. It is also described how this idea of working is 

giving more thorough analyses since both the inductive 

approach and the abductive approach provides a more 

profound understanding, a more profound understanding that 

leads to new literature. By working in this manner, it is made 

sure that no relevant theories or ideas will be missed in the 

qualitative study. The only potential backside is the amount of 

time that needs to be spent on the study (Blomkvist & Hallin, 

2015).  

There is a term profoundly connected to the qualitative study – systematic combining. Systematic 

combining is according to Dubois and Gadde (2002), a nonlinear way of work that combines and match 

theory from literature with empirical findings and reality. The theory that is used in the study conducted 

by Dubois and Gadde (2002) is based on continuous spiral work. By spiral work it is meant that the 

theory is being fitted to more accurately match the reality, this is done by going back and forth between 

analytical data, frameworks, and different analyses. However, Dubois and Gadde (2002) stress the 

importance of not forcing the data to fit the reality; it should be worked in and fine-tuned to fit. Two 

categories of data should be used to get a more accurate and convenient study concerning credibility 

and reliability. Either active data or passive data, where the first is connected to the discovery of new 

theories in a study and the latter one is connected to the information that the study is being started with 

(Dubois & Gadde, 2002). 

To conclude that this degree project is a based on a qualitative study is rather easy with the statements 

that Bryman and Bell (2011) together with Blomkvist and Hallin (2015) have done. Based on the 

comparisons of the different approaches it is concluded that this degree project is an abductive study 

which is based on qualitative methods for data collection and observations. 

Figure 8 – The abductive approach (based 
on Blomkvist and Hallin, 2015) 
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3.2 CASE STUDY SELECTION 

This degree project includes a case study due to the strong 

connection between the problem statement and an actual real-life 

event, whereas the case study will generate rich empirical material 

captured from reality (Blomkvist & Hallin, 2015). A case study 

allows the researcher to explore organisations and support the 

deconstruction and the subsequent construction of various 

phenomena; the approach is valuable due to its flexibility and rigour 

(Baxter & Jack, 2008). The process to decide which case study 

method to use in this degree project and how to perform it is 

visualised in Figure 9. In the planning phase, it was decided to use a 

comparative case study, which means there are multiple cases where 

the findings are compared (Blomkvist & Hallin, 2015). The primary 

case is performed at Saab AB as mentioned earlier. A reference case 

was chosen to be used to see if the problem is present in other parts 

of the company or if other procedures are to be preferred. The 

following cases were studied: 

 Saab AB Arboga – Main case 

 Saab AB Malmslätt – Reference case 

According to Hill, Jones and Schilling (2015), performance measurements can differ a lot between 

different industries, therefore the reference case was chosen to be within the same company but a 

different site in Sweden. The site chosen is very similar to the main case site in terms of employees and 

structure of business processes and is therefore suited as a reference case. 

According to Yin (2009), the conducting of a case study for research purposes will give the study a 

proper perspective of the complex phenomenon and provide characteristics from real-life events but 

could also be a challenging procedure. Alternatives could be an experiment, a survey or an analysis of 

archival records. Overall, the case study method does have some prejudices that should be discussed 

and by doing so show how a case study will enhance this degree project (Yin, 2009). Firstly, a case 

study could easily be perceived as biased and influential in the direction of the findings. Secondly, the 

case study could provide a too small proportion of scientific generalisation. Finally, there could be too 

much time consumed, and the result could be massive and hard to analyse. But, by choosing the right 

type of method, all this is to be avoided. For example, there are exploratory, explanatory and descriptive 

along with single or multiple case study methods (Yin, 2009). This will be discussed continuously in 

the methodology. 

In the preparing phase, a pre-study was performed where key personnel were interviewed to find out 

the actual problem. In the collecting phase, a more substantial amount of people was interviewed to get 

all the perspectives. According to Blomkvist and Hallin (2015), interviews are the most common method 

in qualitative social science research to gather empirical data. An iteration process was made; when 

information was gathered in the collection phase, it was used back in the design phase where interview 

questions could be tuned. All companies in the supply chain were interviewed to get a result as unbiased 

as possible. Actors in the supply chain are for example other businesses than Saab on site, firms that are 

Figure 9 – Case study procedure 
(based on Yin, 2009) 
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responsible for parts of the waste disposal management overall and with people of knowledge within 

the Saab Group. Besides the interviews, document gathering, and observations were performed in terms 

of analysing annual reports and events that occur on site.  

The analyse-phase is the most critical one in the case study and is where the collected data was compiled 

and analysed. Here it is essential to have an unbiased point of view. 

3.3 COLLECTION OF RESEARCH DATA 

Data has been collected from several different sources to conduct this degree project with high 

credibility and quality. The primary data that has been analysed is coming from different types of 

literature published in scientific journals and books, semi-structured interviews, observations and 

document gathering. 

When it comes to the collection of research data, it is important to keep the different types of data 

separated from each other since it is rather easy to accidentally mix the information gathered and from 

that achieve inconclusive statements. The simplest way to categorise the data is by dividing it into a 

primary data category and a secondary data category. In Table 1 below, the two categories can be seen 

compared to each other. Table 1 does not include every aspect that Blomkvist and Hallin (2015) brought 

up but the main aspects are presented. Data that is being gathered from primary sources is coming from, 

for example, interviews, observations, experiments, and surveys (Blomkvist & Hallin, 2015). This can 

be compared with the data gathered from secondary sources which come from, for example, scientific 

articles and journals, government publications, and websites (Blomkvist & Hallin, 2015). A key aspect 

of the degree project regarding which type of data collection that has been used is the time aspect. The 

time has been limited; however, it has not been a lack of time, which means that a lot of data collection 

has been able to be done through primary sources instead of secondary sources. This is also explained 

and shown in more detail in Table 1. Primary and secondary sources are two fundamental categories in 

projects with this extent and have therefore mainly been used in this degree project (Blomkvist & Hallin, 

2015; Persaud & Salkind, 2012; Hox & Boeije, 2005).  

Table 1 – Differences between primary and secondary data (based on Blomkvist and Hallin, 2015) 

  Primary sources  Secondary sources 
Description Primary data is the data that the 

researcher produce and the data that 
is close in line with the purpose of 
the research 

Secondary data is the data that 
already exists and which not 
necessary needs to be as close to the 
purpose of the research 

Type of data Real-time new data Already existing old data 
Collection time Rather long Rather short 

Sources Interviews, observations, 
experiments, surveys etc. 

Scientific articles, government 
publications, websites, books etc. 

Effectiveness Could be expensive Always rather economical 
Accuracy and 

reliability 
More accurate to the purpose Less accurate to the purpose 
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3.3.1 Semi-structured interview 

The interviews in the case study are semi-structured. The reason is that the structure of an interview is 

of great importance and especially during a qualitative social science research study. A semi-structured 

interview layout has therefore been chosen because by performing an interview with an open nature 

there will be possibilities to realise and visualise ideas regarding certain elements of the study 

phenomenon which could lead to the possibility of forming further developed questions (Blomkvist & 

Hallin, 2015). 

The interviewees are chosen to be anonymous and in Table 2 the interview objects and its abbreviations 

can be seen, which will be used in this degree project. With anonymity, we believe that the respondents 

will answer more honestly and give more consistent answers. According to Blomkvist and Hallin (2015), 

it is important to document the interviews, and therefore two persons were present during all interviews, 

one who was hosting the interview and one taking notes. If allowed, the interviews were also recorded. 

In the position column in Table 2 it can be seen if the interviewee was hired by Saab AB in Arboga 

(internal), Saab AB outside of Arboga (semi-internal) or outside of the Saab AB Group (external). 

Table 2 – Interview object abbreviations 

Interviewee Title Position 
DM1 Department Manager Internal 
DM2 Department Manager Internal 
DM3 Department Manager Internal 
DM4 Department Manager Internal 
DM5 Department Manager Internal 
DW1 Department Worker Internal 
DW2 Department Worker Internal 
DW3 Department Worker Internal 
EC1 Environmental Coordinator Internal 
EC2 Environmental Coordinator Internal 
EC3 Environmental Coordinator Internal 
EXT1 External Company External 
EXT2 External Company External 
EXT3 External Company External 
EXT4 External Company External 
EXT5 External Company External 
EXT6 External Company External 
LM1 Logistic Manager Internal 
LM2 Logistic Manager Semi-internal 
LM3 Logistic Manager Semi-internal 
PM1 Property Manager Internal 
PM2 Property Manager Semi-internal 

 

According to Bampton and Cowton (2002), there are several approaches to how an interview could be 

conducted – through personal contact, through phone contact or mail contact. We have chosen to use 

personal interviews as often as possible. This has resulted in twenty personal interviews, one e-mail 

interview, and one interview was performed over the telephone. Why every interview has not been 

conducted as a personal interview is due to logistical difficulties. The advantages and disadvantages of 

each interview type and why personal interviews are most appropriate for this study is presented below. 



19 

 

3.3.1.1. Personal interview 

The personal interview or face-to-face interviews as they are more commonly called is the principal 

method of qualitative research data collection. It is also stated that personal interviews are considered 

the most general interview method compared to other interview methods such as telephone interview 

and e-mail interview (Lavrakas, 2008). According to Lavrakas (2008), the personal interview gives the 

possibility to discuss the answers that the respondent provides, rather than just accepting them. Since 

both the interviewer and the interviewee is present, it is possible to achieve valuable information such 

as the body language of the respondent. This is also why this methodology is used as widely as it is 

during qualitative research studies and in this degree project. Further on, during a face-to-face interview, 

the interviewer can probe the answers to get more comprehensive information regarding specific 

answers during the session (Drabble, Trocki, Salcedo, Walker, & Korcha, 2015; Lavrakas, 2008). The 

interviewer also has the possibility to use visual aids to ease up possible tension and to support the 

interview. Both Lavrakas (2008) and Drabble et al. (2015) end up by stating that face-to-face interviews 

are to be preferred instead of e-mail interviews or telephone interviews.  

With the advantages of being able to validate and analyse the actual responses more closely and to make 

the discussion more transparent through follow-up questions, personal interviews have been performed 

with a semi-structured methodology. All the interviews performed have been conducted in Swedish and 

when the specific interviews have resulted in usage of a certain quotation in the degree project, the 

respective interviewee has been consulted to help with the translation process to achieve an as 

appropriate translation as possible. With the reason of these advantages, the personal interview method 

has been used in a majority of the interviews. 

3.3.1.2. Telephone interview 

Telephone interviews are not as strong compared to face-to-face interview when utilised in a qualitative 

study (Vogl, 2013). However, the telephone interview can be a useful method due to the cost efficiency 

and incredibly good reachability that it has. However, the telephone interview is to be preferred over the 

e-mail interview (Vogl, 2013). A telephone interview is not suitable for quantitative research and is 

therefore used as little as possible (Vogl, 2013; Drabble et al., 2015). But, this way of interpreting the 

telephone interview has changed over time, and platforms like Skype and other Voice over Internet 

Protocol services will continue to improve the reliability of the telephone interview (Iacono, Symmonds, 

& Brown, 2016; Drabble et al., 2015). Now it is possible to do what was earlier not possible with the 

telephone interview. It is now possible to read and respond to visual cues and movement patterns which 

is one of the principal advantages of and face-to-face interview (Iacono et al., 2016). 

Since the face-to-face interview is preferred, the telephone interview methodology has not been used 

excessively. However, when a face-to-face interview not has been able to be conducted due to external 

circumstances like lack of time or logistical reasons a telephone interview was used. For the few 

interviews that have been done over the telephone, one has been the interviewer, and one has been the 

secretary taking notes. Worth mentioning is also that the questions for the telephone interview are 

formed exactly in the same way as for the face-to-face interview. 
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3.3.1.3. E-mail interview 

The e-mail interview can be used to accumulate significant savings regarding time and money; thus 

there is no need for travelling to the interview, transcribing recordings nor having to pay for expenses 

(Bampton & Cowton, 2002). It is also mentioned how the e-mail interview is giving access to perform 

interviews outside the normally rather small geographical area in proximity of the researcher and that 

the e-mail interview in some cases can be used to achieve certain kinds of information and research data 

(Bampton & Cowton, 2002). But, there are some significant disadvantages like lack of conversation 

possibilities, lack of ability to ask follow-up questions or to instigate a discussion based on the original 

question (Herschberger & Kavanaugh, 2017; Bampton & Cowton, 2002). 

The usage of e-mail interviews in this degree project has due to the disadvantages been avoided, except 

in one case when it was necessary because of time and location problems. The questions were formed 

in the same manner as for the other types of interviews, and when the answers were hard to read or 

inconclusive, follow-up questions were passed on to straighten things out. 

3.3.2 Observations 

An observation methodology includes systematic observations over an extended period and includes 

documentation of what is happening within an organisation (Blomkvist & Hallin, 2015). The 

observation method is suitable when the question is how and what people do and what appearance work 

and management have at an organisation. Another reason why observation is included in the study is to 

validate the answers from the interviews, so the physical environment the interviewees say does 

correspond to reality. The observation consists of both how different roles in the waste supply chain 

worked and to study the physical environment, which is everything from time schedules at waste 

gatherings and recycling stations' waste levels. All observations were documented in detail along the 

way. The notes were important because with observations going on for about five months it is necessary 

to be able to remember everything correctly. The empirical part of the analysis could then be based on 

material in the form of observations and interviews. 

3.3.3 Document gathering 

Document gathering is a conventional method to use in a case study but is often used to complement 

other gathering methods (Blomkvist & Hallin, 2015). Document gathering was used in this case study 

to compare annual waste reports, and historical waste levels to validate the answers from the interviews. 

3.4 METHODOLOGY DISCUSSION 

According to Yin (2009), it is important to perform certain tests to check the quality of the methodology 

of research studies. Therefore, the quality of this study was reviewed with several aspects mentioned by 

Yin (2009) and Guba (1981), which are truth value, applicability, consistency and neutrality. These 

aspects were quality tested from the naturalistic perspective – credibility, transferability, dependability 

and confirmability. The reason why the naturalistic approach was chosen over the rationalistic approach 

is that it is often used in a qualitative study. Also, that approach is a better fit for the case study selection, 
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the study design and the prior knowledge within the field of study (Guba, 1981). The following four 

headings is about what is done in this study to ensure quality and which are based on Guba (1981). 

Credibility 

The credibility or truthfulness was enhanced by prolonged engagement at the site and persistent 

observations to ensure that the waste management procedures were persistent over a longer period. 

Three different data collection tools were used to triangulate the credibility – interviews, documentary 

analyses and observations which all were compared to each other. Interviews were done with personnel 

working within the same area to ensure that the answers are corresponding to each other. Different actors 

in the supply chain were interviewed so that all perspectives were included to make the case study 

unbiased. The interviewees were chosen with appropriate positions in the supply chain and which who 

had good knowledge within the field of waste management. The interviews were voice recorded as much 

as possible to avoid misunderstandings. Due to secrecy, it was not always possible, but two interviewers 

were always present and one which was taking detailed notes. A positive outcome that was noticed was 

that the interviewee was talking more freely without the recorder and the answers might be more honest. 

The observation methodology also increased the credibility by checking the responses from the 

interviews with the reality at the site. These observations were documented with detailed notes so that a 

reliable analysis was later possible to do on the findings.  

To establishing structural corroboration and coherence, an additional perspective was included with a 

comparison between the case and the reference case. The reference case was chosen so that the scenarios 

were almost identical between the two sites. But since the primary case was given much more time than 

the reference case, it could have affected the credibility of the comparison. 

Transferability 

Transferability or applicability in other areas is hard to make successful in social science research with 

a case study (Blomkvist & Hallin, 2015). A complication with the case study approach is the 

generalisation, the findings in this study can be inapplicable in another case of even similar 

characteristics (Blomkvist & Hallin, 2015). But, Blomkvist & Hallin (2015) state that while a case study 

of this sort cannot reach statistical generalisation, it can, however, reach analytical generalisation. Peer-

reviewed literature was used to increase the validity and aim towards analytical generalisation. 

Dependability 

Dependability or consistency is dependent on avoid making the study personalised, nor risk excluding 

important information. As mentioned earlier, the study has been conducted neither with a purely 

inductive or deductive approach, but instead with an abductive approach to enable greater understanding 

(Blomkvist & Hallin, 2015). So, when gathering empirical material, important keywords related to the 

problem were used to search and tune theories throughout the working progress and change the study to 

be relevant to the actual problem. The purpose was changed along with the new findings in the empirical 

study to ensure to answer the research questions. 

Confirmability 

Confirmability or neutrality was enhanced by using multiple data collection tools, and as with 

creditability, the triangulation enhanced the confirmability of the study. Conclusions could be drawn 

from the different sources, and alternate possibilities and negative instances could be ruled out by 

keeping the data in a general perspective and not use only interpreted data from the main case. The 
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multiple case study design also helped increase the confirmability by ruling out personal values in just 

one case. In order to further avoid personal values to be included in the study, the investigation has been 

carried out in close collaboration with both an academic supervisor and a supervisor connected to the 

case study used to reducing personal thoughts. 
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4 CASE STUDY FINDINGS 

In this chapter, information of the current situation in two different case studies will be presented. Data 

and results collected from interviews and observations will be displayed. 

4.1 SAAB AB – ARBOGA TECHNOLOGY PARK 

The main case study in this degree project was performed at Saab AB in Arboga in close collaboration 

with the environmental and property department. The environmental department is supporting Saab in 

environmental related issues. The property department is the Saab unit that has the responsibility for all 

the facilities and real estate on site. Saab is one of twenty companies that conduct their business within 

the limited area of Arboga Technology Park, where Saab is the largest company. Saab has around 570 

employees, and Arboga Technology Park has an area of approximately 80 000 m2. A comparison of 

recent annual reports between other sites within the Saab Group in Sweden shows that the waste 

management situation is critical at the site of Arboga. Numbers pointed out that Saab had in average 

328% higher weight per waste fraction than the site with second highest waste amount. This has also 

generated higher costs. The generated waste consists of solid waste, hazardous waste and electrical waste 

(EC1, 2018; PM1, 2018). 

“There is a problem with our waste management and the actors included in the process; 

the general process is way too complex to be efficient.” (PM1, 2018) 

The challenge is thus to address these high costs and to identify why there is so much waste generated 

at Saab AB. Reasons can, of course, be many to the abnormally high waste costs, but a few probable 

ones are that Saab is operating at a shared location together with other external companies. The question 

regarding ownership of the waste, if it is Saab´s waste or the customers´ waste. Another aspect is the 

issue concerning the reporting, it is not reasonable to base reports upon rough estimates and not to be 

billed for the actual weight of the waste. These aspects have been considered in the case study and will 

later be discussed. It is obvious, though, that the supply chain is not efficient from a for-profit 

organisation perspective, and the weak link needs to be addressed.  

In order to explain the reason why certain actors are involved in the supply chain and to get some history 

of Arboga Technology Park, it is according to personal communication with PM1 (2018) and EC1 

(2018) necessary to go back more than fifty years when the site consisted of other companies, at least 

by names. The company that is Saab today have changed name many times over the years and was 

starting out as a part of “Centrala Verkstaden Arboga” (CVA) (Annerfalk, 2015). Restructuring has 

taken place since then and collaboration and relationships from that time is still active and important. In 

the waste management supply chain, there are actors included from the past together with new and 

freshly involved actors. For the present supply chain at Arboga Technology Park, this have brought up 

some complications. These complications will be described more thoroughly later, but first, a mapping 

of the site will be described which will give a picture of how the waste management procedure is. 
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4.1.1 Mapping of the site 

To be able to analyse the supply chain, a complete mapping of the site was performed regarding the 

waste management with the help of both interviews and observations. As mentioned, Arboga 

Technology Park is a shared location for several different companies, and each of these companies 

generates waste that must be handled either commonly on-site or individually by each company. The 

site consists of approximately thirty buildings, each generating some waste, which is either solid waste, 

electrical waste or hazardous waste. The solid waste that is being generated from the operation on site 

is taken out to a recycling station located nearby each building (LM1, 2018; PM1, 2018).  

Electrical waste is being collected by the logistic centre at Saab and is taken to an electrical dismantling 

department on site within Saab. The electronics with a value are there being sorted out and sold. The 

significant part of the waste is owned by customers. When the electronic waste has been processed, the 

company named Kuusakoski collects it and transports it for decomposition (DM4, 2018; DW1, 2018). 

Waste that is being generated from the office areas are taken out by COOR Service Management; a 

service company hired for these purposes by the Saab Group all over Sweden. The recycling stations 

are then emptied by another company called VafabMiljö which is the last part of the main waste chain 

on site. Regarding the hazardous waste, it should be labelled by each department, and then the logistics 

centre is to be called upon, which collects and keeps it stored in a specially designated container. When 

the container is full, the logistic centre contacts Ragn-Sells, another waste handling company, for them 

to collect and handle the rest of the procedure (EXT5, 2018; LM1, 2018). Saab in Arboga has also hired 

Maintpartner AB as a middleman who is managing the maintenance of the recycling stations and the 

contract with VafabMiljö regarding the solid waste from the recycling stations. This contract originates 

from an old relationship where a company called “Åsby Service” handled all the maintenance in the 

offices and the general waste disposal. Parts of that company is today acting on site as the company 

named Maintpartner AB. All the services that Åsby Service once provided are now divided between 

Maintpartner AB and COOR Service Management due to the extent of the services (EXT1, 2018). Old 

relationships have played a considerable part in this supply chain and are one of the reasons to why 

Maintpartner AB still appear on site performing a vast variety of services.  

The earlier mentioned recycling stations that are used for solid waste on site can be seen in Figure 10. 

All the companies on site beyond Saab are also just like Saab in need of waste management solutions 

which is why a couple of the recycling stations around Arboga Technology Park are marked as external 

and thus should not be used by employees of Saab. One of the marked locations in Figure 10 is showing 

the placement of a shared container site. There are three containers, each with the size thirty cubic 

meters, which are placed here and in the agreements regarding these containers, four companies share 

the cost for this specific container site. The containers are supposed to be sorted by wood, burnable 

waste and scrap-metal. The four companies that currently use this container site is Saab, Recotech AB, 

ElTel and Maintpartner AB. The distribution of cost for these containers is based on old and rough 

estimates (EXT1, 2018). 
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Another part of mapping of the site has been to visualise all connections between the acting companies, 

the recycling stations mentioned in Figure 10 and the waste collecting companies. Arboga Technology 

Park is a site with a lot of complexities, and this can be seen in Figure 11 in which all connections are 

being made and visualised. Saab uses eleven of thirteen recycling stations on site today, one of which is 

the combined and shared container site by the building “Ormen”. This complexity scheme over Arboga 

Technology Park that can be seen in Figure 11 is divided into three stages, the companies, the waste 

instances, and the waste collectors. In the first step, all the bigger acting companies on site is listed. In 

the second stage of the scheme, all the different waste instances on site are listed, in other words, all 

recycling stations scattered around Arboga Technology Park. In the third and final stage of the scheme, 

the different contracted waste collection companies are listed.  

For this part of the study, twelve major companies have been chosen to be analysed so that an unbiased 

spread could be used in comparison on site. In addition to the thirteen recycling stations that are 

mentioned in Figure 10, three more instances have been added since they are vital factors to the complete 

waste scheme on Arboga Technology Park. These additional instances are the electronic dismantling 

department at Saab, the wood waste container administered by Saab, and finally, the external recycling 

station used and owned by the company Curtiss-Wright. There are also in total four contracted waste 

collection companies that work on behalf of the companies on site. When all of the above mentioned 

variables are taken in mind, it is rather easy to see that the site complexity increases and makes a 

compelling case when it comes to comparing the companies.  

Figure 10 – Map of Arboga Technology Park and the recycling stations 

 External recycling station 
 Shared container site 
 Saab recycling station 
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To explain Figure 11 in more depth, arrows are going from the different companies into the different 

waste instances that each respective company uses. If a company, like Saab, is responsible for more than 

one of the waste instances, then several arrows are being used. After the arrows have entered the 

respective waste instance, the arrows continue into the waste collectors, here the arrows show which 

waste collector that collects the waste from each of the different waste instances.  

  

Figure 11 – Logistic chain for Arboga Technology Park 
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4.1.2 Waste supply chain actors 

The supply chain for waste at 

Saab is a complex structure as 

earlier described and which can 

be seen in Figure 11. In Figure 12 

the structure of contracts 

between Saab and all actors that 

handle the waste can be seen. It 

is also quite a complex structure 

where Saab is managing a lot of 

contracts. 

Maintpartner is acting as a 

middleman and handles the 

contact with VafabMiljö, who is 

the company that collects waste from the recycling stations and the shared containers on site. 

Maintpartner also manages the contract with LT Last & Gräv which regards only one container for wood 

waste on site. Why this contract only regards one container and why this container is separated from the 

rest of the waste contracts is unexplained and rather odd. Maintpartner also performs maintenance on 

the recycling stations and distribution of the number of bins at each station (EXT1, 2018). According to 

EXT2 (2018), this is something that COOR states that they also do, performing maintenance and 

cleaning job on the stations. The collaboration with COOR is a Saab Group contract which forces them 

to be in the supply chain. The deal with Maintpartner is a local contract and is originating from 

relationships in the past and that Maintpartner is doing other services for Saab than just waste 

management. 

The electronic dismantling department is pleased with the structure that they have today, from their 

perspective it would worsen their working procedure if the structure regarding them was changed. So, 

it is important to analyse the structure from the specific needs of the different departments on site (DM4, 

2018; DW1, 2018). 

The hazardous waste on site is managed by Ragn-Sells, and is stated to work well according to 

interviews with the logistic manager and all the department managers. It is an easy process from where 

waste has been generated to when it is transported off site (LM1, 2018; DM2, 2018; DM3, 2018; DW3, 

2018). The contract is managed by the logistic centre at Saab. However, this proves that Saab can 

manage their contracts regarding waste management without using a middleman and that it works 

successfully. 

Most of the interviewees state that the supply chain is complicated and hard to handle, the others say 

that they have too little knowledge about it to express an opinion. Answers from several interviews 

regarding which incentive that is the foremost important regarding improvements of the supply chain 

often mention three aspects. Environmental, economic and a social perspective regarding simplicity for 

employees and working environment. A combination of these is seen as a successful approach. The 

following answers are examples when we asked which incentives that are the most important ones. 

Figure 12 – Waste contracts Saab AB 

Saab

Logistic centre

Saab
Ragn-Sells

Electronic 
dismantling Kuusakoski

COOR

Maint partner

VafabMiljö

LT Last & Gräv



28 

 

“It is defiantly a combination of foremost costs and environmental aspects. Another 

important perspective is that simplicity for the employees should be improved to be able to 

implement a general improvement successfully.” (DM5, 2018) 

“The biggest reason is that the handling procedure should be simple, manageable and 

smooth. Previously logistical problems have led to a better present solution. But also, costs 

are a big part of it were suppliers chosen today is less expensive than previous ones. Time 

saving for employees is also an important aspect.” (EXT3, 2018) 

There have been multiple attempts to get in touch with the current waste gathering supplier, but without 

success. A conclusion to draw is that the supplier has a little interest in working together to solve the 

issues regarding the waste management. So why there is no possibility for a weighting system for the 

waste is unknown, which is a vital part of the reporting issue. But something that is clear, however, is 

that there are a competitive market and other alternatives of suppliers available. The relationship with 

every actor in the supply chain should be communicative and responsive to changes and have the 

initiative to develop the effectiveness of the procedure. 

4.1.3 Data trends 

Data is an essential factor in the calculations of cost and amount of waste. If the information is 

incomplete or inaccurate, it will most certainly lead to inconsistencies in the estimates and therefore 

could lead to significant faults regarding amounts and costs. Observations and document gathering has 

given the insight that the data is incomplete in the case of Saab. A lot of estimations are being done in 

the calculations which lead to faults following each other, and when one failure lead to another, the 

faults get bigger and bigger. These estimates regard densities and degree of filling in the placed bins to 

mention a couple of examples. Regarding the densities, a typical error found through observations is 

that the same density is used for multiple fractions. In other words, the same density can be used for 

office paper as for plastic which leads to major errors in the calculations since they are very different 

seen in the numbers.  

According to multiple interviews conducted within Saab, a reason for the high waste amounts has 

surfaced. A clean-up on site has occurred during the last three to five years where storage units and 

facilities have been emptied and renovated. This reason has supposedly contributed with a lot of extra 

kilograms to the annual reports. The interviews do not say that this is the only reason for the abnormally 

high amounts of waste and costs in Arboga. However, it is believed to be a strong reason for the 

occurrences that have appeared afterwards. 

While interviews state one thing, other empirical data indicates another. According to compiled 

diagrams from accumulated data, it is possible to see that the interviews and the data do not compile 

together. They state different things and therefore it is questionable whether the interviews hold the 

reality of the problem or not. In Figure 13 all the fractions are available to be seen in its whole as a 

comparison. By putting each fraction alongside the others, it is easier to perform a comparative study 

on them. The data that is being presented in this diagram is gathered through observations and document 

gathering. Unfortunately, some data is missing since it was not available to us. Data from the last 13 

years is being presented as total weight per fraction and year. 
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Figure 13 – Diagram over total weight per fraction of waste, year 2005-2017 

To more clearly visualise the trend of each fraction, six diagrams shown in Figure 14 to Figure 19 are 

representing the different waste in kilogram during the last 13 years. Notice that for three years no data 

were to be found. However, the trend lines presented would not have been so different if these years 

also were presented, it would have had slight changes but no changes of greater importance. The 

diagrams are divided into each separate fraction that is of importance for this degree project and also the 

other fractions had a very little amount and few years of data. The fractions represented are the burnable 

waste, biological waste, corrugated paper, office paper, wood waste and scrap.   

For burnable waste, it is possible to see in Figure 14 that the trend is downwards pointing and that there 

is less and less for each year that goes except the first four years. 

 

Figure 14 – Trend line for burnable waste, years 2005-2017  
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In Figure 15 it is possible to see that the trend for corrugated paper has been rather stagnant, but for the 

last three years, a massive increase has occurred. This phenomenon could be caused by different 

calculation methods before, and after, differences in densities used for the calculations can be a massive 

factor in this change of trend. 

 

Figure 15 – Trend line for corrugated paper, years 2005-2017 

The same theory regarding different densities can be applied to the biological waste, in Figure 16 a 

significant reduction can be seen for the most recent three years.  

 

Figure 16 – Trend line for biological waste, years 2005-2017 

Office paper and scrap can be seen with a similar inclination of their respective trend line. This can be 

seen in Figure 17 and Figure 18 and means in general that the usage of these types of waste has been 

decreasing over the years. 
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Figure 17 – Trend line for office paper, years 2005-2017 

 

Figure 18 – Trend line for scrap, years 2005-2017 

The trend line for wood waste is almost completely stagnant and stable, in Figure 19 it is possible to see 

that some years have higher usage and some year lower usage of wood waste.  

 

Figure 19 – Trend line for wood waste, years 2005-2017  
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As mentioned earlier, the differences between what the interviewees and what the gathered empirical 

data says are of great importance. Since there is no way to tell which of the statements that are correct, 

if only one of the statements is correct, it is necessary to say that they might be complementing each 

other to the extent that both statements are needed for an unbiased overview of the situation. Since there 

are faulty variables in the calculations of the waste amounts and the costs, it is safe to say that the 

interviewees are correct in at least one thing. The interviewees claim that one of the most significant 

issues to why there are inconsistencies in the data is that most of the waste that annually is reported is 

not being weighed when VafabMiljö collects it. The only waste that VafabMiljö collects and weighs is 

the waste coming from the container site by the building “Ormen", and this is not enough according to 

most of the interviewees. Every container and every waste bin on site should be weighed and accounted 

for to achieve an as appropriate, correct, and fair assessment as possible of the waste situation on site. 

Since there are issues with the weighing of bins today, this is something that is needed to be assessed 

soon to help prevent Saab from paying too much for the waste collection and the waste management in 

general which they most probably do today. 

4.1.4 Customers 

As a part of the life cycle for services by Saab connected to waste management, it is interesting to 

investigate if contracts with customers include coverage of costs related to waste handling. For Saab, 

some deals last over a very long period, which has resulted in waste being hard to determine whose 

responsibility it is to handle. For a company like Saab, relationships are important to keep healthy and 

thriving. Therefore, arguing about waste cost can be perceived as a negative effect on the relationships 

with customers and should therefore be avoided. 

But, in most of the cases, the department managers claim that there is coverage in the contracts regarding 

waste management. There is one out of five that states that there is not enough coverage (DM5, 2018). 

But for all cases, there is uncertainty on exactly which level it is covered. It is said that the waste costs 

are paid in advance when the deals are initiated. But still there are storage facilities with a lot of customer 

materials where the ownership is uncertain, and in some of these occasions, Saab has taken responsibility 

for the waste. This can be a reason for the high waste costs, but the expenses could also already have 

been paid. From interviews it has been stated by most of the managers that the waste costs are covered, 

and therefore the high waste costs for Saab has been clarified in the case study not to depend on Saab 

taking care of customer owned waste. The waste from customers contribute to a small part of the total, 

so there are other more vital problems. But, it is said by managers that this is an important aspect, and 

it needs to be investigated so that the contracts are shaped favourable for all parts. The environmental 

coordinators also substantiate the importance of the contracts covering waste cost (EC1, 2018; EC3, 

2018). 

In the electronic dismantling department, most of the waste comes from customer owned equipment and 

therefore most of the revenue goes to the customers. Solid waste as burnable and plastic goes to recycling 

stations of Saab. However, the proportion of solid waste is small and therefore negligible and is not 

worth arguing with the customers about (DW1, 2018). The department is also handling all electronic 

waste from Saab, which give a small revenue. The positive aspects, if the electronic waste is being 

processed in this department instead of gathered as another fraction, is that a cost for collection of the 

waste can be saved. 
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4.1.5 Employees 

The present waste management procedures for Saab are now to be found in a handbook on the internal 

network. This handbook includes how to handle different waste fractions and where to dispose it. It also 

includes a table on which fractions each recycling station have. The problem is that this handbook is not 

updated since 2014, which makes all data unreliable and not present at all. The handbook itself is also 

very hard to locate on the internal network, and a very few numbers of the interviewed employees knew 

that such document even existed. 

“Insufficient information is available, and the one available is difficult to locate in the 

system. A clearer structure should exist to facilitate information gathering for employees 

in general.” (DM1, 2018) 

This makes it difficult for Saab to implement new strategies and procedures when the employees are 

hard to include in the process. Development should, therefore, focus on sharing information within the 

company. Awareness and acceptance must increase among the employees to lower the amount of waste 

along with possibilities for the employees to do the right thing. Now the employees only have two 

fractions to choose between in the offices, burnable and food waste. This force the employees to do 

wrong from an environmental perspective, for example by toss plastic or metal vessels in the burnable 

fraction. This will also be negative from a cost perspective because the burnable fraction will increase 

in amount noticeable which will be costly for the company. If metal vessels are to be tossed in the metal 

fraction, the company could earn revenue instead of getting a cost.  

"There is a problem with no differentiated collection of waste in the offices; employees 

have to go out to the recycling stations which can easily be too complex to work.” (EC3, 

2018) 

So, more fractions in the offices along with improved education and information to the employees will 

improve the waste management for Saab. It could be a reason to why the burnable fraction is 

significantly larger than the other Saab sites in Sweden and has been during the past years. 

4.1.6 Operation 

According to interviews and observations, the site at Arboga Technology Park differs a lot from building 

to building. Since Saab practically has no production on site, the operations in each building vary which 

leads to different possibilities and opportunities for each building and business. These operations with 

the possibilities and opportunities are described regarding waste sorting, waste origin, what products are 

used, what services are executed, to mention a few. Observations on site clearly show that the different 

buildings containing different operations within Saab also have different routines regarding the waste 

management among others. 

A big problem that has occurred in several operations is the order administration regarding purchases of 

for example chemicals to the operations. It is explained that chemicals can be purchased on contracts 

that have minimum quantities that are needed to be ordered. This means that if the operation in one 

building requires one piece of some chemical substance, the order administrator for that operation cannot 

order only one piece, it is needed to order according to the contract, perhaps 50 pieces (DW3, 2018). 

The same department worker, DW3, claims that a solution to this problem could be by introducing a 
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system where the Saab Group could act as bulk purchaser and then the smaller individual operations 

purchases smaller quantities from the Group. This is a problem since it regards chemicals, because 

chemicals have expiration dates which mean that they after expiry no longer is good enough to use in 

the operations (DW3, 2018). However, generally speaking for this operation, DW3 (2018) claims that 

the waste sorting in this operational unit is proper, speaking in terms of other fractions than the chemicals 

which are classed as hazardous waste. Hazardous waste routines are working phenomenally according 

to DW3 (2018).   

As for another operational unit within Saab, DM2 (2018) states that the waste sorting situation is rather 

good, and this because the operational unit itself installed a couple of fractions in addition to the general 

waste sorting system. The order administration regarding purchases does not seem to be a big issue for 

this operational unit, maybe because of less usage of chemicals and other purchasable material. This 

unit has sorting procedures for several fractions which other operational unit does not have, and other 

units could learn a thing or two from this operational unit (DM2, 2018).  

Overall on site, it seems that the waste sorting routines are rather good, but they are not uniform. This 

is an issue according to most of the department managers on site, and they mean that a general solution 

may not be suitable since the operations differ. Instead of a general solution, it is said that individual 

solutions regarding the waste sorting routine should be implemented in which the managers should learn 

how it works and then educate the respective personnel. When DW3 (2018) and DM2 (2018) claim that 

their waste sorting routines are quite good, DM3 (2018), on the other hand, claims that the waste sorting 

routine could be better and leaves a lot to wish. For a fourth operational unit, the waste sorting situation 

is in the middle, it is not good, but it is not bad either. This particular operational unit has a waste sorting 

routine for parts of the operation but not for the whole, but it is claimed that it is planned to get better 

overall (DM1, 2018). 

4.1.7 External companies on site 

As mentioned before, there are around twenty external companies on site where several of them are 

sharing waste management procedures with Saab. Saab is on site classified in this degree project as a 

large company. Three others are classified as medium sized companies and the rest as small companies. 

The classification regarding the size of the companies is specifically for this study solely based on 

number of employees. It has been investigated if this situation is a reason for the high amount of waste 

and waste costs for Saab, that external companies are using recycling stations and waste management 

procedures of Saab without a contract for it. Most of the small companies have waste management 

included in the rental agreement with Saab (PM1, 2018).  But it is not listed as a separate cost, so it is 

difficult to determine if companies are covering their waste costs or not. Also, these companies are using 

the same recycling stations as Saab, so it is impossible to determine how much of the waste that is from 

external companies and how much that is from Saab. However, these companies are very small 

compared to Saab, and the waste is said to be negligible and not to be a reason to the abnormal amount 

of waste. 
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The three medium sized companies on site are Recotech, Eltel 

and Curtiss Wright. On site, there are three shared containers 

managed by Maintpartner. The 30m3 containers are divided 

into burnable, wood and metal fractions. The costs are split 

between Saab, Recotech, Eltel and Maintpartner according to 

Figure 20 (EXT1, 2018). Curtiss Wright was also a part of this 

contract until recently when they decided to switch supplier of 

waste gathering (EXT3, 2018). The reason was two-folded, 

firstly the change was very cost efficient for Curtiss Wright, 

and their waste management became much more convenient 

for their business when it was designed specifically for them. 

An example of that a simple and non-complex supply chain for 

waste management both could be cheaper and more efficient. 

Recotech is still included in a contract designed like Saab’s, 

but they also have a separate contract with another supplier of 

waste gathering with the reason that the first one was not designed to fit their business (EXT4, 2018). 

Another example of that convenience is a high priority. 

The restaurant on site was also previously included in the same contract as Saab but has now chosen to 

terminate the agreement and manage the contract directly with VafabMiljö, which is the same waste 

gathering company that collects Saab’s waste (EXT6, 2018). With this arrangement, the restaurant 

perceives a more convenient and cost-efficient supply chain.  

Interviews with included actors in the shared container site conclude that the estimates of the cost 

allocation between the companies are reasonable. So, the reason for the high waste cost is not that Saab 

is paying too much of the other companies' waste within these containers. 

4.2 SAAB AB – MALMSLÄTT 

Saab AB in Malmslätt Linköping is a site very similar to Saab AB in Arboga which makes it a suitable 

reference case and a good comparison between waste management procedures, supply chains and actors 

involved. The department that has the main responsibility regarding the waste management is the Saab 

department Properties. The similarities are first that the site is a combined location, Saab coexists 

together with other external companies, and Saab is the largest one as in Arboga Technology Park. The 

operation is also like Arboga and consists of repairs, services and maintenance more than production of 

actual products. The site has an area of approximately 40 000 m2 and 470 employees, which makes it 

slightly smaller than Arboga Technology Park (PM2, 2018). 

Figure 20 – Shared container site 
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The waste management supply chain can be seen 

in Figure 21 and is rather flat with a few numbers 

of actors involved. Saab AB Malmslätt has a 

logistics centre which is managing collection of 

some waste. The logistics centre is responsible 

for collecting all metal waste and take it to a 

dedicated area within the site whereas the 

company Stena later collects it and takes it off 

site. 

Regarding the solid waste, the site has a 

complete sorting procedure in each coffee room. 

There are separate places for burnable, food 

waste, glass, plastic, corrugated paper, office 

paper and metal. This makes it easy for all 

employees to toss every fraction in the right place. Saab has an agreement with the company COOR 

which gather all these fractions from each coffee room and takes it to one of the two recycling stations 

on site. These recycling stations are collected by the company Tekniska Verken, which is the municipal 

waste company. Every fraction is weighted by the truck directly when gathered, and the invoice to Saab 

is thereby based on the exact amount of waste that has been gathered. More than the two recycling 

stations there are containers for the burnable and sometimes corrugated paper outside most of the 

buildings. These containers are located along “the green line” and is the route that Tekniska Verken 

takes around the site and collects waste from dedicated locations (PM2, 2018; LM4, 2018). 

An additional service that Tekniska Verken supply is a concept called “The green sack”, which is a new 

fraction where it is possible to toss multiple other fractions. A machine back at the facility of Tekniska 

Verken automatically separates every fraction from each other. This is another service that facilitates 

for the employees to have a functioning waste management procedure and another example of an 

initiative taken by the company Tekniska Verken.  

Regarding the hazardous waste, there is a station on site where all buildings take their hazardous waste. 

When a vessel is full, it is taken to a separate storage facility after which Tekniska Verken collects it 

according to a set schedule. There is one employee that is responsible for this hazardous waste 

management (LM3, 2018). 

At Saab Malmslätt they value procedures to be easy and non-complex (LM3, 2018). For instance, they 

are aware that Saab Arboga has an electronic dismantling department where it is possible to get paid for 

their electronic waste, the only obligation is to pay for the transportation. Their supplier, Tekniska 

Verken, is also offering to take electronic waste but without any payment to Saab. Even with a possibility 

to earn money, Saab Malmslätt has chosen Tekniska Verken as the supplier of electronic waste gathering 

along with all other fractions to get a simple and easy procedure.  

For the external companies on site, a part of this waste management procedure is offered. Firstly, all 

available buildings are rent out cold with nothing else included than the actual building. The tenant then 

can choose between extra options, whereas waste management is one of them. The external company 

Figure 21 – Waste contracts Saab AB Malmslätt 
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then gets their burnable container with a specific ID which makes it possible for Saab to send an invoice 

to the external company on the exact amount of waste that company has generated. 

As a summary, Saab in Malmslätt has a very easy supply chain regarding their waste management 

because there are a few numbers of actors in the supply chain. They pay the exact amount of waste that 

is being generated. All their external companies that are conducting business within a real estate of Saab 

is also paying for the exact amount of waste that is being generated. 
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5 ANALYSIS 

In this chapter, the connections between the case study findings and the literature together with an 

overall analysis will be presented.  

As mentioned in the introduction, an issue tree was formed to create a structure to the problem statement. 

A structure that shows how the problem statement is connected to the case study and how the 

phenomenon could be divided and analysed. In Figure 22, the same issue tree can be seen as in Figure 

1, with the difference that no part of the issue tree is faded, this since all of the parts are now explained 

in this stage of the degree project. Since the right side of the dotted line consists of more profound 

analysis points, the left side can now be complemented with more in depth information to complete the 

analysis.  

The issue tree description in the introduction chapter did only regard the first three levels of the hierarchy 

in the issue tree, during this chapter the first three levels will be accounted for with the addition of the 

final two levels which are containing more specific details of the first three levels. In the third level of 

issue three, four headings can be seen – operation, employees, environment, and actors. Each one of the 

headings in the third level has explanations in the two final levels which all respectively will be 

discussed in the subheadings for this chapter. The subheadings have been chosen to be able to perform 

an analysis based on the research questions and the analytical tools that have been accounted for earlier 

in the degree project. The operation, employees, environment, and actors are four categories that include 

everything that this degree project works for, no matter if the target is to increase the acceptance and 

knowledge with the internal work or if the target is to analyse decisions made by Saab Group for all 

sites in Sweden.  

Figure 22 – Complete issue tree 
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5.1 OPERATION 

The operation is the first category in the third level of the issue tree shown in Figure 22 and consists of 

two more branches, one of which has another two branches added to it. The operation part of the issue 

tree regards mainly to reduce the amount of waste that originates from the different operations on site. 

To minimise the waste originating from the operations, optimisation of the operation procedure must 

occur, this mainly regarding order administration and sorting of waste since the production part on site 

is rather small. Another way of helping the reduction of waste from the operations is to look closer on 

the waste ownership, and who it is that should pay for the waste that ends up on site.  

For this part regarding the operations on site, the cost-benefit analysis tool and the life cycle assessment 

tool can be of great importance. Since the CBA tool is oriented to help a business with its decision 

making and the LCA tool is oriented to look at the products and services that a business answers for, 

both can be applied in the analysis of the operation. Since everything that is needed to be changed within 

a supply chain and its waste management can be concerned as a business decision, it can be connected 

to supply chain management. By combining the CBA tool and the LCA tool, more ground can be 

covered in the analysis since the tools cannot perform as good solely as they can together (Morrissey & 

Browne, 2004). The CBA tool looks at the definition of projects along with the identification and 

valuation of physical impacts that follow a business decision. To change the routines for order procedure 

optimisation, it is needed to address the waste sorting and order administration situation. 

The waste sorting systems and routines needs to be more efficient regarding different fractions to 

increase the recyclability and to ease up the handling and collection of the waste. As interviews state, 

some buildings and operations have great structured waste sorting while other buildings and operations 

have poorer structured waste sorting. In addition to the problem regarding the waste sorting systems and 

routines, the order administration in the supply chain needs to be revised. Orders are contracted for a 

long time ahead which possibly could lead to faults and errors with regards to future needs. This problem 

is especially applied to products that are purchased and used by the service and production operations 

and that specifically have an expiration date. Both issues can be connected to parts of the supply chain 

management, the production part and the inventory part (Hugos, 2018). Since sorting systems and 

routines are required for the actual operations and inventory are required for the purchased material, 

both can be applied in the two analytical tools. The LCA tool should be applied to the order 

administration to help prevent purchasing too much of the materials by looking at the whole life cycle 

of the material from purchase to disposal (Finnveden et al., 2009). The CBA should be applied to the 

waste sorting part to help the operations to reduce their respective fraction amounts.  

The CBA tool looks to compare valuations of different impacts of a decision to see if a decision is good 

or bad, by applying this in the operation a long-term saving can occur (Dobraja et al., 2016). By changing 

the routines for the waste sorting procedures, a higher initial cost must be accounted for since more 

infrastructure around the sorting procedure is necessary. However, this potentially leads to easier work 

for the employees since they then know exactly where every waste type should be disposed. If this then 

is translated to costs to be able to compare the different decisions to each other the simplicity created 

through larger initial costs can lead to lower costs in the long term. The LCA tool looks at the life cycle 

of a product or a service. By applying this analytical tool on the order administration part, it is possible 

to assess the issues directly connected with the material purchases. Since the material that is often 

purchased is in large quantities instead of smaller ones that fit the demand, it is most probable to leave 
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un-used remains that expire and no longer become usable for the operation. This means that a substantial 

purchase cost first is paid to fill the inventory, a full inventory that also costs money to maintain and 

administer, to then use a small proportion of the material and left the rest to become old and therefore 

to be classified as waste. Another cost is then necessary for the waste handling. The final step of the 

operation part is the waste ownership, which also can be addressed with the LCA tool (Yadav & 

Samadder, 2017). It is essential to keep track of the produced products or executed services from the 

beginning to the end to make sure that it is the customer or the producer that owns the waste that 

originates from the operation connected to the good. This is an issue that is important to keep track of 

since it is assumed by several interviews to be a part of higher waste management costs in a larger supply 

chain.  

5.2 EMPLOYEES 

Employees is the second category in the third level of the issue tree shown in Figure 22 and are consisting 

of three more branches. These three branches discuss the awareness, acceptance, and the knowledge that 

employees have about the waste management situation within a company. To lower the amount of waste 

that is being generated by the employees, it is needed to address the issues connected to the lack of 

knowledge that the employees seemingly have together with the awareness and acceptance that the 

employees should have regarding waste management and disposal routines (Morrissey & Browne, 

2004).  

When it comes to the employees of a business, it is important to know that a lot of things can change 

the mindset they possess. For this part of the analysis, the cost-benefit analysis tool and the life cycle 

assessment tool are going to be closely studied and discussed. The CBA tool can be adapted to fit this 

part of the analysis since a lot of business decisions are taken either in close collaboration with the 

employees or to benefit the employees (Boardman et al., 2017). At the same time can the LCA tool also 

be adapted to fit this part of the analysis, mainly because the employees of businesses constantly are a 

part of the general life cycle regarding waste management services within the company (Ekvall et al., 

2007). By performing an analysis where both tools are combined, it is possible to add the aspect of 

education to the problem which can lead to rather interesting results regarding the waste management 

situation in a company. With the LCA tool, it is possible to see what education of employees that could 

contribute regarding waste routines, meanwhile the CBA tool can look at the business decisions and 

how they can be affected of a higher level of education for the employees.   

By letting the employees of a company achieve higher and more accurate education regarding the waste 

management situation and the supply chain management, it is possible to affect the general situation 

internally in the company positively. Education would also lead to increased acceptance and most 

definitely increase the awareness of the employees. This means that all three are affecting each other if 

at least one were to be changed. According to performed interviews and observations, information is 

today somewhat difficult to find, and the information that is available is of low quality. This means that 

the company is in desperate need of revisions of their waste management and supply chain management 

information in order to stay competitive in terms of reputation both for old and already hired together 

with new and not yet hired employees. The lack of sufficient information and education leads to an issue 

that strongly can be connected to the green supply chain management and the information part of the 



41 

 

supply chain management. In other words, if the information is not sufficient, there will be issues with 

the business decisions and how waste routines are working on site. The CBA tool can be used to look at 

issues connected to the supply chain management and to what implications that can occur with a lack of 

information and education. The LCA tool can be applied to reduce the work needed for the employees 

to execute the services of waste management.  

By following the steps of the CBA tool, it is possible to define the issues, and what measures that should 

be used to resolve the issues. After the definition of the project has been done, the identification of 

physical impacts from the project must be made, and then a valuation of these impacts must take place. 

For example, if the business decides that a more extensive education is to take place for all hired 

employees, a large initial cost will occur. However, what it gives, in the long run, can be much more 

worth in monetary terms for the company compared to the money they invested in the developed 

education. The same thinking is possible for available information internally, a study is necessary to be 

performed which will cost both time and money, but the winnings in the long term could reduce waste 

costs since the employees will execute the waste sorting service more profoundly. For the LCA tool, it 

is necessary to look more closely at the awareness and the acceptance together with the complete life 

cycle of the services that are performed on site. It should be easy for the employees to sort their waste, 

it should not take longer time than necessary, and it should be easy to gather information of where to 

dispose every possible fraction. If the tool is evaluated around the acceptance and awareness parts of 

this analysis, it can be shown from the steps in the tool what environmental effects they will have on its 

surroundings within the company. 

5.3 ENVIRONMENT 

Environment is the third category in the third level of the issue tree shown in Figure 22. One of the two 

parts of GrSCM and an important part of the analysis. The term “green” was clarified to consist of three 

major aspects – environment, economic and social. These are aspects of waste management that can be 

in synergy or in conflicting (Srivastava, 2007). It is said by interviewed managers and workers that 

incentives to improve the supply chain is to minimise costs, care of the environment and the working 

environment for the employees.  

By using the MCDA and set the goal to achieve these incentives it could be analysed. Firstly, the 

problem should be identified, and it has been found that it is the waste costs that are very expensive, and 

the goal is to decrease these costs. Next step is to define the criteria and to evaluate different alternative 

approaches (Soltani et al., 2015; Morrissey & Browne, 2004). The criteria have been found to be as 

mentioned earlier, cost minimisation, care of the environment and the working environment – all three 

aspects of the term "green" in GrSCM. GrSCM is, therefore, a suitable strategy to use for the 

management when considering an approach and how to make the decisions (Ahi & Searcy, 2012). 

Alternative solutions could be to change waste routines, change supplier, restructure the supply chain 

and actors included or continue with present routines and change other parts than the actual waste 

management procedure. These alternatives should then be benchmarked to see how to achieve the 

criteria from different perspectives best and then develop an action plan.  
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From the environmental perspective, aspects as company reputation and appearance are vital, along with 

the working environment for the employees. If for example there is a complete sorting system in the 

offices the appearance of the company will be to care of the environment which can make the firm more 

attractive for present and new employees. As mentioned by EC2 (2018), the procedures must be easy 

for the employees, and this will make it easy for the employees to sort right waste in the right fraction. 

The abnormal amount burnable waste will then decrease for instance. 

The decisions in this action plan for waste management that is about environmental effects could be 

regarding savings in the CBA and not only be costs. When changing the supply chain with an 

environmentally friendly approach there could be an initial cost for the company, but in the long run, 

these investments can be positive for the company. The CBA is partly based on discounting all cash 

flows to present value and compare these. If this tool is used together with MCDA, the proposed 

alternatives can better be compared to each other. The idea of more fractions in the offices and the 

operation buildings came up from the reference case and interviews. This will initially bring costs 

regarding products for the sorting system and services of personnel taking the waste to the recycling 

station. But if this is compared to abstract values such as company reputation and appearance, it could 

be a benefit regarding the better working environment and thereby better results. But a more distinctive 

benefit is that there is a larger chance that each fraction will consist of the right waste type and make a 

more accurate reporting possibility. 

So, the most sustainable approach is to consider all perspectives and not only focus on costs. That 

investment in an environmentally friendly approach can give a return on the investment to the company 

in the long run. 

5.4 ACTORS 

Actors in the fourth category in the third level of the issue tree is shown in Figure 22. This part of the 

issue tree regards mainly to optimise the supply chain concerning waste management. To optimise the 

supply chain, a few different aspects have been found to be important. The main points to look at are 

the annual reports and the routines regarding how this is being reported together with contracts in 

general. Another important perspective is the contracts that the company is forced to be a part of due to 

the Group decisions and the older relationships that are established.   

For example, the reference case had a much fewer number of recycling stations, which decreased the 

costs and made the supply chain simpler (PM2, 2018). In GrSCM, this would address the location and 

the transportation aspects (Hugos, 2018). But this requires an updated contract with the Group involved 

company which bring the fractions to the recycling stations, and this can increase the costs. Also, the 

working environment for the personnel taking out the fractions will deteriorate with fewer stations. 

Working personnel within the department where waste is produced must take some fractions to the 

recycling stations, and this will be harder with fewer stations. By using the MCDA, it is possible to 

compare the benefit and drawbacks of these conflicting criteria. GrSCM is here a good approach, to 

consider the term “green” and being sustainable in the long run. This to have not only costs in mind but 

also relationships and working environment for the employees (Morrissey & Browne, 2004). Another 
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example of that GrSCM and the “green” thinking is about both environmental, economic and social 

aspects. 

By adding the CBA to the MCDA above, this business decision of decrease the number of stations can 

be more expensive in terms of time efficiency, working environment and convenience than the saved 

monetary costs. A better solution could instead be to change the next step in the supply chain, the 

procedure for the waste gathering actor. This to decrease costs, keep convenience for the personnel and 

not worse the environmental effects. The new routines could actually improve the environmental 

appearance and thus enhance the reputation of the company as well. By choosing an alternative of a new 

layout for the recycling stations, a better sorting system with fewer and more precise fractions could 

decrease the amount of waste, which is one of the most significant concerns. For example, the plastic 

fraction is almost negligible as it could be seen in Figure 13. This fraction could therefore instead be 

merged with the burnable fraction (EXT5, 2018). That would make it easier for the employees, waste 

gathering supplier and the costs for the firm. So, it is important to consider multiple approaches to a 

problem and to adapt the solution to the conditions at the specific site. When this situation was discussed 

with a new supplier of waste gathering, it was noticed how important it is to have a good relationship 

with all actors in the supply chain. Because the current actor was neither willing to improve the 

procedure nor discuss the situation. Regarding the supply chain and its actors, it has also been proved 

that it must be designed for each specific site, but a rule of thumb is to have as few actors as possible 

preferable. So, to have middlemen handling contracts when the company itself can handle them is an 

unnecessary cost. Old relationships are also essential to reconsider when evaluating each actor’s role in 

the supply chain. 

These alternatives could be addressed to different stages in the LCA tool. Location of the recycling 

stations must be cost-efficient in terms of placement on site, how much waste that should be stored at 

each station. Next step is to analyse the actors that are transporting the waste off site and between nodes 

on site. In comparison between the main case and the reference case, it could be seen that a supply chain 

with fewer actors is preferable because of simplicity and cost efficiency. 

Regarding GrSCM, the information part has been shown in the case study to be an important aspect. 

The reporting in terms of annual waste reports are according to the case study an essential tool. When 

just estimating the amount of waste, both the reporting and billing processes become inaccurate. Based 

on the actual amount of waste gathered, this can result in direct cost impacts in terms of paying more 

than the company should. Also, a combined location with many actors is complicating the procedure, 

but if contracts and waste management procedures are well formed this situation is less vital to the whole 

supply chain. 
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6 CONCLUSION 

In this chapter, the conclusions drawn from the analysis will be presented.  

This degree project has ended up with several findings on how waste management can be managed with 

green supply chain management and some important key aspects when analysing a waste situation. The 

waste management situation can be affected by changing a lot of different variables in a revision of 

routines and systems. By looking at various analytical tools together with literature regarding GrSCM, 

it is possible to reach conclusions that affect different parts of a business.  The operation, employees, 

environment, and the actors are four categories that comprise most aspects that can be affected by 

changes. By taking the research questions and adding influences from the interviews and observations 

from the qualitative study, it is possible to emerge with answers that opens up for an argumentation 

regarding how waste management should be applied together with green supply chain management.  

The three analytical tools, LCA, CBA, and MCDA, have been used in this degree project. It has been 

concluded that if synergies between them are found, a robust analysis can be made. By using these 

together instead of each one by themselves, a higher accuracy and reliability can be achieved in 

conclusions drawn from them, and a more thorough conclusion can be made with more aspects included. 

The four parts of the analysis all include aspects of the three analytical tools regarding processes and 

mindsets. 

GrSCM was said to have scarce literature and to be challenging to define. This degree project has 

confirmed the issue with the definition. The case study together with the reference case showed that 

waste management must be specifically designed for each site which the literature confirmed. The 

investigated sites were very alike regarding employees and type of business, but still, it is impossible to 

apply the same strategy for the sites. Each company have specific characteristics that need to be 

addressed with a proper waste management routine and supply chain. So, the statement by Srivastava 

(2007) about that the definition of GrSCM is dependent on the investigator, might be necessary to persist 

in some sense. 

However, several aspects have been clarified to be important when analysing waste management 

procedures from a GrSCM perspective. All steps in SCM is important to consider in the analysis, 

production, inventory, location, transportation and information. All these parts have been seen in the 

case study to be vital to the waste management procedures, and this was also strengthened by the 

analytical tools. If this is done with the "green" approach, the waste management is concluded to be 

successful in the long-run and beneficial for the company in multiple aspects. Therefore, GrSCM does 

facilitate the planning process of waste management procedures. 

In operations on site, it is essential to have a complete sorting system with routines that handle all waste 

fractions along with a proper order administration, so no unnecessary waste is generated. Inventory of 

products that will be unused is also to be avoided, along with containers and vessels that are designed 

for the amount of generated waste. Location of recycling stations or other waste sorting systems needs 

to be convenient for the employees and the supplier of waste gathering. Transportation needs to be 

designed to fulfil the need and not to be over- or under-dimensioned. All these steps need to have good 

feedback on information, so it is possible to analyse if all steps are optimised for the site. Also, the 

reporting and billing need to be precise and thorough to achieve a sustainable approach connected to 
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both economic and environmental perspectives. These steps must be merged in a simple and non-

complex supply chain. The relationship between all parts of the chain needs to be good and close. 

The analytical tools have strengthened the conclusion in the way as follow. Since the CBA tool and the 

LCA tool are used in close collaboration in the operations within a business, it can be concluded that 

both can optimise the procedure with waste sorting systems and order administration within the 

operations. The combination of the two tools can give an advantage in terms of analysing the strength 

of a problem since they look to optimise the implications of the decisions and to optimise the execution 

of service from start to end. This strategy can also be applied to the analysis regarding employees when 

issues are addressed like education and knowledge. It is possible to conclude that education is important 

to increase the reputation and attractiveness of the company. If the knowledge is increased so will also 

the acceptance and awareness be. If the combined approach above is having the third tool added, MCDA, 

it can give another dimension to the conclusion of the analysis. It can then be possible to conclude for 

the environmental aspect that the most sustainable approach is to consider all perspectives that the 

MCDA tool provide to broaden the approach from only costs, to costs and environment. In the part of 

the analysis regarding actors, all three tools are being used to achieve an as correct assessment as 

possible. This means that the perspectives, life cycles, and different impacts and costs must be 

considered which all leads to the conclusion that a supply chain with a lot of actors is more complicated 

than one with fewer actors. It is possible to conclude that old relationships and the satisfaction of the 

employees affect the working situation within a company that has a lot of external actors working for 

them.  

Even if it is tough to define a framework for companies on how to shape their supply chain regarding 

waste management because of characteristics that differ from site to site, it is possible to supply 

guidelines on essential parts to include in the analysis. The first thing is to have an easy and 

straightforward supply chain with actors included that serves a function and not being included because 

of old relationships. It is also important to have a good information flow, so it is possible to monitor 

every decision and event. With a good reporting structure, it is possible to see where the problem is, and 

this makes it much easier to correct it. The measurement method of the generated waste also needs to 

be precise, this to enable the reporting of course, but also so payment is based on the right amount. 

So, GrSCM can support the waste management in a for-profit organisation. This in terms of having a 

proper supply chain management with an easy structure with as few actors as it is possible and having 

a good relationship with all included actors. When applying the "green" component, environmental, 

economic and social aspects, the approach gets sustainable in the long run because a multiple of vital 

elements is considered. 
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As a summary, several aspects and characteristics have been concluded in this degree project to be 

important and those are shown in Figure 23.  

 

  

Which factors and aspects 
are essential in waste 

mangement methodolody 
in a for-profit 
organisation?

Operation

Employees

Environment

Actors

Which aspects can be used 
to support waste 

management procedures  
based on GrSCM and 

different analytical tools?

Economic

Social

Environmental

Sustainability

How should the supply 
chain reagrding waste 

mangement be 
strucutured?

Simple and non-complex

Close relationships between 
all included actors

Good information flow

Good reporting structure

A precise measurement 
method for waste

Figure 23 – Summary of conclusions with respect to the research questions 
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7 DISCUSSION  

When performing a degree project, there are barriers to discuss regarding the quality of the answers to 

the research questions. Those barriers along with how the methodology choice affected the study will 

here be discussed. 

Even though the conclusion was aimed at an analytical generalisation on how to utilise waste 

management together with a green supply chain, it was found that this is very hard to do successfully. 

The main case and the reference case were very alike, but the situation regarding the waste management 

was still different, and the same procedure was impossible to implement in both. Therefore, it was 

concluded that each company and each site must analyse their situation and design the waste 

management procedure after their characteristics. So, in order to reach a better generalisation we think 

that a much more extensive case study needs to be performed, a case study with many different cases to 

see if a covariance exist in the characteristics. But, with the time limit for the degree project, this is not 

possible to perform with reasonable credibility and validity. Therefore, the focus was on conducting a 

qualitative study on only one main case and one reference case to get a more detailed and in depth 

analysis of a single problem.  

Regarding the methodology choice, no significant concerns were noticed. The interviews were 

performed with people of knowledge and access to contact the right people was no problem. The only 

problem regarding the access was to find some data from the past, but that did not affect the result of 

the degree project. A concern is that the reference case was given much less time than the main case, 

which can imply that the comparison is invalid. But the reference case was used to compare the supply 

chain and actors included together with the general waste management procedure. This took less time 

than a complete mapping of a site, so therefore we see that the reference case comparison is valid and 

adds an aspect to the degree project and the conclusion. 

7.1 FURTHER STUDIES 

To reach a better analytical generalisation, we propose in future studies to perform a more extensive 

case study with more companies and sites included. But it will probably still be hard to reach a 

generalisation to the problem with waste management with a green supply chain considering 

environmental, economic and social aspects. A best practice will be hard to apply because the shape and 

characteristics are different from site to site.  

In this study three analytical tools were chosen to be used in the analysis, in future studies, there could 

be good to analyse the problem from a different aspect than the one in this degree project. 

Finally, we suggest researchers to do an implementation study where recommendations from this study 

is used and tested in the organisation in a real life scenario. We think that it is the best way to both test 

if the recommendations are suitable and sustainable and also from that develop a best practise method. 

  



48 

 

8 RECOMMENDATIONS 

The following recommendations are based on the case study without a scientific basis; the suggestions 

are personal opinions from us and about what we think Saab AB in Arboga should do about their waste 

management procedures. 

The first recommendations to Saab AB are that a change regarding their waste management and its 

supply chain needs to be done. Many flaws have been detected in the case study that negatively affects 

the supply chain. But these changes must, of course, be looked at from all perspectives, from the 

management's perspective, from the employees' perspective and the actors in the supply chain's 

perspective. This to ensure that the change is profitable in the long run and not bring a new problem in 

another area. 

The supply chain and the actors included should be investigated because as we see it, it is not optimal 

as it is today. We think that Saab AB can handle more contracts by themselves without having a 

middleman in-between. Also, the main actor of waste gathering does not seem to have the interest to 

develop and improve procedures which are ineffective for the supply chain. Therefore, we suggest that 

contact should be established with other actors on the market in order to possibly improve the supply 

chain and reduce costs. An alternative could be to improve the present supply chain with current 

supplier. In either alternative, there is a need for more innovative solutions. But, we also think that the 

actors’ involvement should be considered from more perspectives than just the waste management since 

there could be other services these actors are performing. However, this matter is something that is 

excluded from the analysis in this degree project. 

The reporting must be much better, the estimation method that is used today is not a sustainable one. If 

the waste is measured by the exact weight instead of the present method of approximated volumes 

together with approximated densities, it is possible to provide Saab Group with exact and probably better 

numbers of waste produced at Saab AB in Arboga. This will improve the appearance of Saab as an 

environmentally friendly company and site. With a more precise measurement method, it is also possible 

to be billed the right costs for the waste. 

Another recommendation is to improve the information feed to the employees. They must have easy 

access to valuable and straightforward information on how the waste management procedure works. 

The internal waste manual has been brought up during this degree project, although this needs a serious 

update. If this update not only regards the actual information but also the aesthetic appearance of it, it 

will lead to more people that wants to read it. Also a sort of pamphlet or brochure should be made with 

the same information as in the waste manual, but with easier and more pedagogical looks, that could be 

shared internally with the employees or lie in every coffee room.  

The last recommendation to have in mind is that every decision should not be based on monetary costs, 

from the analysis and the analytical tools it has been showed that effects like the environment and social 

aspects like working environment are also essential to consider when reconstructing the waste 

management. With this approach, we think there will be a sustainable approach in the long run and will 

be the most profitable one. 
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As a summary in short, we suggest Saab AB in Arboga to address the following improvements: 

 

  

•The included actors´ role in the supply chain should be 
reinvestigated

•Establish communication with new suppliers of waste 
gathering services or improve the current one

•Saab can handle more contracts by themself without any 
contracted middlemen

•The annual reporting must be improved, more precise 
data must be implemented in order achieve more correct 
statistics

•Improve the information to employees regarding the 
waste management procedure

Summary of 
suggestions 

from the degree 
project

Figure 24 – Summary of thing that Saab can address in future work 
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