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Abstract 

Context: During the 21st century several alarming reports have been published 
that deals with the depletion and pollutant of the earth by human interference. 
The earth is an ending resource and so are the mountains and bedrocks which 
are continuously mined in order to harvest its minerals. The idea behind Urban 
Mining is to (re)invent processes enabling further purpose for materials both 
from old deposits and new products providing secondary raw materials and 
energy. This thesis aims to investigate the challenges and opportunities of how 
firms and organizations can and will be able to strike a better balance between 
product-/service systems, economic growth and environmental stewardship in 
the context of Urban Mining as an approach. With the innovation of processes, 
technology, business- planning and creation in focus.  

Objective: How to future proof a business model for Urban Mining by the 
usage of business model design. 

Method: This thesis will be conducted using a case study approach, meaning 
that it will incorporate qualitative, exploratory and descriptive characteristics - 
aiming towards enabling both applied and fundamental research.  

Results: The result evaluates the business model element differences between 
traditional C&D industry and Urban Mining industry. A Business Model 
Canvas adjusted for the Urban Mining segment is developed and a figure 
illustrating the PSS-/Sustainable offer from a Value Chain Perspective is 
presented. Through correct identification and management of the different 
business model “layers”, a company can reach sustainability on a system-level. 

Conclusion: This thesis findings indicate that a PSS-/sustainable offer can help 
companies in the process of capturing value for the customer, society and 
environment within the field of Urban Mining. By factors determined by the 
nature of the industry, Urban Mining requires sustainability and a development 
towards a circular economy. The PSS-/sustainability offering allows companies 
to adapt and take advantage of such an environment. 

Key words: Urban Mining, Business model, Business model design, Business 
model canvas, PSS, Sustainability, Green economy, Value creation. 
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Sammanfattning 

Kontext: Under 2000-talet har flera alarmerande rapporter som behandlar 
utarmning och förorening av jorden genom mänsklig inblandning publicerats. 
Jorden är en ändlig resurs och likaså är bergen och berggrunden som 
kontinuerligt blir utarmade genom att bryta dess mineraler. Idén bakom Urban 
Mining är att (åter-)uppfinna processer som möjliggör ytterligare ändamål för 
material, både från gamla insättningar- och nyproduktion av material, vilket 
avser att skapa sekundära råvaror och energi. I denna kontext finns ett behov 
av att skapa affärsmodeller som avser att stödja utvecklingen av 
affärssegmentet i sin helhet. 

Syfte: Hur kan man framtidssäkra en affärsmodell för Urban Mining genom 
användningen av affärsmodellsdesign. 

Metodologi: I detta arbete har en fallstudie använts som strategi, det innebär 
att rapporten kommer innefatta kvalitativa, utforskande och beskrivande 
karaktärsdrag – med målsättning att skapa både tillämpad och fundamental 
forskning.  

Resultat: Resultatet utvärderar skillnader i affärsmodellen mellan den 
traditionella byggnations-/rivningsbranschen och Urban Mining. Arbetet 
presenterar även ett affärsmodellsverktyg som är anpassat för Urban Mining 
och hållbara produkt-/tjänstesystemserbjudande samt en illustration av 
erbjudandet från ett värdekedjeperspektiv. Genom korrekt identifikation och 
hantering av de olika ”lagerna” i en affärsmodell har företag möjlighet att uppnå 
hållbarhet på en system nivå. 

Slutsats: Detta arbetets fynd tyder på att ett hållbart produkt-
/tjänstesystemserbjudande kan hjälpa företag att skapa värde för kunder, 
samhället och miljön inom området Urban Mining. Statiska faktorer som 
bestäms av karaktären för Urban Mining som affärssegment medför att 
hållbarhet och cirkulär ekonomi krävs för framgång inom området. Ett hållbart 
produkt-/tjänstesystemserbjudande ger företag möjlighet att anpassa sig och dra 
nytta av en sådan miljö. 

Nyckelord: Urban Mining, Affärsmodell, Affärsmodells design, 
Affärsmodells verktyg, PSS, Hållbarhet, Grön ekonomi, Värdeskapande.  
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1. Introduction 

 
In the introduction a description of the problem is presented. This description 
gives both reason and rise to the later presented purpose and research 
questions which determine the scope of this thesis.

 

1.1 Background 

During the 21st century several alarming reports have been published that deals 
with the depletion and pollutant of the earth by human interference. The earth 
is an ending resource and so are the mountains and bedrocks which are 
continuously mined in order to harvest its minerals. The idea behind Urban 
Mining is to (re)invent processes enabling further purpose for materials both 
from old deposits and new products providing secondary raw materials and 
energy (Cossu 2012). Aspects such as environmental concerns, energy, water 
availability and public assent are all key factors when extracting materials in a 
sustainable and profitable way (Batterham 2014). The urban areas around the 
world should be viewed as a physical or virtual environment which by nature 
is intended for collective use. Hence the idea behind Urban Mining is to harvest 
the urban environment instead of the bedrock. Further indication of this can be 
found in Brunner (2011), stating that potential material can be found in 
buildings, infrastructure, landscape etc.  

Research including Krook and Baas (2013), UNEP (2010) and Brunner and 
Rechberger (2004) has shown that innovation, especially within the technical 
domain, may be a significant factor when it comes to developing into a more 
sustainable resource extraction environment. These innovations include 
breakthroughs in sorting, automation, flotation and comminution, which all 
hold necessary elements in changing the industry. Traditionally, the focus of 
product and service developers have been relatively narrow, focusing on 
technical, performance and business aspects (Charter and Chick 1997, Ritzén 
2000 & Hallstedt 2008). The sustainability issues of today´s society gives both 
rise to the question at hand and reason to incorporate additional aspects – that 
is, widen the perspective when conducting product and service development. 
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This does not reduce the importance of technical, performance and business 
aspects, the wider perspective rather suggests new aspects which are meant to 
further strengthen the old ones. Research shows that a product’s impacts 
throughout its lifecycle, to a large extent, is determined by decisions made at 
early stages – that is, early development phase (Roozenburg and Eekels 1995, 
Charter and Chick 1997, Ritzén 2000 & Hallstedt 2008). Another indicator to 
why decision made at early stages in a product´s lifecycle greatly affects its 
impact throughout its lifecycle is provided by the development and theories 
behind Life Cycle Design (Keoleian and Menerey 1993). This is of relevance 
to the mining industry since it is often here that the first shovel is put into the 
ground in the chain of events that is the products life cycle, for example 
extraction of raw materials, refinement of materials, manufacturing, 
distribution, usage and disposal. If the first part in this chain of events would 
function in a more sustainable way, how would this effect the rest of the chain?  

Broman et al. (2012) states that the short term perspective can be a result of the 
common neoclassical economy approach, which focus on individualistic utility 
theory. It relies on the market mechanisms – “The Invisible Hand” – to solve 
problems related to sustainability, via price adjustments when a resource 
becomes scarce. The pursuit of short sighted economic gains are being made in 
relation to the ‘commons’ of the neoclassical approach, which is currently one 
of the major mechanisms behind un-sustainability.  

So where lays the root cause, how does it look and what possible actions could 
solve the problem?  

To answer this question it is a necessity to start by looking at a businesses’ core 
operations (Osterwalder 2004 & Broman et al. 2012). It means including certain 
sustainability factors in relation to economic growth in today’s business 
models. Today one can argue that many of the leading companies do strive for 
a better balance between economic growth and environmental stewardship, in 
coherence with the ecological modernization theoretic approaches. That the 
new “green economy” have created the basis for an increase in Corporate Social 
Responsibility (CSR) – and environmental reports that are closely tied together 
with companies brand creation as a green organization. However in a UNEP 
(2012, p.11) report it was stated that “Society has so far failed to translate the 
clear macro-economic case for sustainable development to a business case at 
enterprise level.” This is a big dilemma since the activities to move towards 
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sustainability have probably never been more comprehensive and far-reaching 
than today.  

1.2 Problem Discussion 

We live in a highly competitive and rapidly changing economic environment, 
which is connected by technological applications. It makes business decisions 
more complex and difficult, since companies are confronted with new 
technologies, shorter product life cycles, global markets and tougher 
competition (Osterwalder 2010). In an ever changing world where services and 
products becomes more integrated, customers’ needs and behavior are 
changing at an unprecedented speed, a company’s ability to rapidly adopt or 
generate innovative business models are critical to ensure success (Osterwalder 
2004, Kajula et al. 2009 & Zott et al. 2011). This is true both for managers of 
developed companies and the entrepreneurs of newly created ones. The 
challenges are therefore not only observed by scientist but also in the startup 
world. In a class given by the venture capitalist Peter Thiel (2012), he stressed 
the importance of gaining things right from the beginning, also referred to as 
Thiel’s Law.  

But how do we get things right from the beginning and what seems to be the 
right things on our journey towards the future?  

Philanthropist and entrepreneur Richard Branson (2014) continues to argue that 
today's business models are broken, since social entrepreneurs work with both 
social and environmental principles, where classical business looks more at 
short-term perspective – that is, how to generate fast revenues. The focus should 
instead be a combination between a value driven and a sustainable approach. 
Today’s business models lack this perspective.  

As the innovation pressure have increased steadily over the last few decades 
many companies have also followed the trend, hence raised to this challenge by 
aiming to develop breakthrough products and services which promise higher 
returns on investments (Lilien et al. 2002, von Hippel 2005 & Stampfl et al. 
2013). In the wake of this development, one major alternative strategy – to 
come up with innovative business model designs – have recently attracted 
increasing attention in the management field, both in the scholarly debate and 
business practice (Stampfl et al. 2013). This implies to come up with innovative 
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and, in some cases, game-changing approaches to identifying, presenting and 
structuring value-creation and the related architecture of the company (e.g. 
Osterwalder et al. 2005; Markides 2006; Teece 2007; Johnson et al. 2008; 
Markides 2008 & Zott and Amit 2008).  

However, over the years, development and research of business model design 
has been criticized for its conceptual ambiguity, which Porter (2001, p.77) 
means results in “an invitation for faulty thinking and self-delusion”. 
Chesbrough and Rosenbloom (2002, p.553) continues to argue that the concept 
“draws from and integrates a variety of academic and functional disciplines, 
gaining prominence in none". Nowadays, it seems that researchers and the 
different faculties have found a common ground. It is noted by both Zott et al. 
(2011) and Stampfl et al. (2013) that business model design is established as a 
new unit of analysis, which provides a “new” kind of possibility to gain a 
holistic view of how companies do business. The next challenge that lays a head 
is instead to explore possible configurations and innovations for business 
models that are likely to be successful.  

Osterwalder (2004) argues that a consequence of globalization is a more hostile 
business environment that requires firms to be able to manage multiple 
distribution channels, complicated supply chains, expensive IT infrastructure, 
strategic partnerships and still stay flexible enough to react to market changes. 
Astonishingly, this is not considered to be enough since services and products 
becomes more integrated, customers’ needs and behaviour are changing at an 
unprecedented speed. Osterwalder (2004), Kajula et al. (2009) and Zott et al. 
(2011), argues that a company’s ability to rapidly adopt or generate innovative 
business models are critical to ensure success. Therefore there is a need to focus 
on the soft values to set the customer in focus and being more service oriented. 
A second factor is that we now more than ever before have wide spread 
knowledge that the earth is an ending resource. Aspects such as environmental 
concerns, energy, water availability and public assent are all key factors that 
the general population have gotten more aware off during the last decade 
(Batterham 2014).  
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1.3 Problem Formulation 

This thesis aims to investigate the challenges and opportunities of how firms 
and organizations can and will be able to strike a better balance between 
Product-/Service System, economic growth and environmental stewardship in 
the context of Urban Mining as an approach. With the innovation of processes, 
technology, and business- planning and creation in focus the following 
questions will be addressed: 

1. RQ1: How can Urban Mining be a possible future business segment? 
i. What are the drivers, trends and future possibilities? 

ii. Why do we need Urban Mining? 
2. RQ2: How to capture and capitalize value in the field of Urban 

Mining? 

1.4 Purpose Discussion 

A strong indicator of why Urban Mining and the idea of sustainable mining has 
emerged can be found in the increased focus and attention which is put into 
Corporate Social Responsibility (CSR) questions by companies active in the 
mining sector (Dashwood 2014). These companies are not limited to the ones 
working the mines, it involves OEMs, subcontractors, material providers, 
retailers etc. Hence, the questions related to transforming the mining sector 
towards sustainability affects a wide variety of companies, an extensive value 
chain and a large market. In supporting such a transition, business model design 
has the potential of being a supportive tool. A standard definition of business 
models are to be representations of companies’ strategies, operations and 
relationships that define their business logic. It can be considered a conceptual 
tool that helps companies to identify, understand, design, analyze, and change 
their business models (Osterwalder and Pigneur 2010). 

In some sense all managers and entrepreneurs have an intuitive understanding 
of how their businesses works and is supposed to create value. Before the many 
developed canvases were created, which Osterwalder (2004) lay the foundation 
for, the influences of the business model in all important decisions were seldom 
communicated in such fashion - a clear and simple way. The same problem 
exists today, the tools exists for understanding and presenting what was 
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believed to be all the essential parts of the business model but are not 
specifically designed for its core purpose. Never the less, current models are 
lacking the important aspects of a customer focus, which is incorporated into 
the core of PSS, and environmental aspects in a concise manner of addressing 
and highlighting these aspects. There is a growing interest related to the 
utilization of a Product-Service-System (PSS) approach when developing 
products (Wallin et al. 2013). Therefore it is interesting to investigate which 
tools allow business managers to understand how their business model aligns 
with a customer focus from a PSS- and an environmental perspective, and of 
what essential elements it consists of. Such a tool would allow managers to 
easily communicate the model to others, but also let them change and explore 
areas to identify business opportunities and weaknesses (Barquet et al. 2013 & 
Wallin et al. 2013). 

1.5 Purpose 

How to future proof a business model for Urban Mining by the usage of 
business model design. 

1.6 Delimitations  

The scope of this report is to focus on Product-/Service System (PSS) and 
sustainability within the field of Urban Mining, using and utilizing the BMC 
(business model canvas) as a framework and context for the study’s findings. 
This means that additional aspects, other than PSS and sustainability, may 
become neglected. Other business models have been investigated in the literary 
finding, but due to arguments presented, this thesis limits itself to the usage of 
the BMC. The geographical area of investigation and area where the primary 
data is gathered is limited to central and northern Europe. However, the 
company upon which the case study is conducted is active on the global market 
– resulting in the inclusion of influences from other geographical areas. This 
thesis is limited from tests of the conclusions and hence lacks a case where 
economic modelling related to the tool can be developed.   
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2. Pilot Study 

 
The Pilot Study relates the thesis to the larger context it is a part of. It aims to 
give guidance of where to find more information in relation to its context.

 

 

This thesis is a part of a larger project collaboration between students from 
Blekinge Institute of Technology (Sweden) and Stanford University (USA), in 
the course ME310, which are committed to explore Volvo Construction 
Equipment’s (Volvo CE) possibility to enter Urban Mining as a future business 
segment. The total duration for the project was from 2014-10-01 to 2015-06-
20, thus, the previously gathered knowledge will be used as one source of 
information. The project itself consists of several design iterations where 
different concepts are evaluated each time and output from this study has been 
tested. These iterations will finally result in one concept that will be presented 
as a final solution at Stanford University in form of a prototype and a business 
concept. 

Volvo CE want to explore the opportunities of addressing Urban Mining as a 
new potential business segment. In order to get there, the market drives has to 
be identified and the needs must be defined. Their existing view is presented in 
the following Figure 1. To enter this market Volvo CE is in need of new ideas 
for products/services. To constantly develop and launch new products is a great 
challenge for companies today (Lilien et al. 2002, von Hippel 2005 & Stampfl 
et al. 2013), and therefor also in need of a sustainable business concepts to 
create and sustain the potential market share. In exploring the opportunities 
explored in the Urban Mining segment, Volvo CE wants a source from outside 
to provide the company with a new perspective, in order to be creative and to 
find solutions for this challenge. 
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Urban Mining
Diverging Scope

 

Figure 1. Scope of Urban Mining. 

The Pilot study mainly consists of research, field studies, observations and 
interviews within construction and demolition sector and the waste 
management sector. Research have been conducted in relation to the following 
companies: NCC, Trellegräv, Skanska, Catepillar, SITA, AF Decom, Ragn 
Sells, Globax, Sims Recyceling, Stena Technoworld, Mältans 
återvinningsanläggning, Bredmans Recyceling and Waste Management and 
Ekeby Water Waste. 

For more information the reader is referred to PSS Extreme Innovation Course 
Report, found in Appendix 8., and Stanford report (2015). 

2.1 Volvo Construction Equipment 

Volvo Construction Equipment (Volvo CE) was founded in 1832, at a machine 
shop (Munktells Mekaniska Verkstad) in Eskilstuna by Johan Theofron 
Munktell, with the idea of a company based on quality, innovation and technical 
experience. A century after the foundation of Munktell's (the tractor and 
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machine manufacturer), the company merged with Bolinder's (the engine 
specialist), in 1932 and formed Bolinder AB (BM). Volvo CE then acquired 
BM in 1950 and is today considered as the oldest industrial company in the 
world still active in the construction industry. (Volvo CE1 2015) 

Volvo CE is today one of the largest manufacturers of construction machines, 
with a product range, manufactured, serviced and supported all over the globe. 
Its core values are quality, safety and environmental care. (Volvo CE1 2015) 
Volvo CE is today a part of Volvo group, which also consists of the units 
presented in Figure 2. Volvo Group employs about 110 000 people, and has 
production facilities in 18 countries, and sales of products in more than 190 
markets. (Volvo CE2 2015) 

 

Figure 2. Volvo Group organization (Volvo CE2 2015). 
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3. Theory 

 
The first theory sub-chapter will give an overview of business models on a 
general level and present the Business Model Canvas. The following 
environmental sub-chapter presents parameters related to sustainability with a 
focus on development and sustainable business models. The following sub-
chapter gives an understanding of state of the art processes for combining 
products and services with the aim of increased value creation – related 
business models are also presented. 

 

3.1 Introduction to Business Models  

In recent years business model innovation has become more popular. Managers 
have received more alternatives and new innovative ways to define their value 
proposition, configure their value network, choose their partners, look for ways 
to reach their customers and many other similar decisions (Archibugi and 
Iammarino 2002 & Walin et al. 2013). This has however not always been the 
case, but is rather the outcome of the interaction between factors such as, 
increasingly rapid technological change and globalization (Osterwalder et al. 
2005). Globalization, new technologies and abundant reservoir of choices to 
configure a business makes decisions related to this much more complex and 
difficult to make, since companies are confronted with new technologies, 
shorter product life cycles, global markets and tougher competitions 
(Osterwalder and Pigneur 2010). A company’s ability to rapidly adopt or 
generate innovative business models is therefore critical to ensure success 
(Osterwalder 2004, Kajula et al. 2009 & Zott et al. 2011). These factors 
indicates that the “hedgehog” concept, which focuses on a company’s core 
values, purpose and competence, has never been more important than today 
(Collins 2001). One way to ensure such concept is to look at a business at its 
root level, hence the business model, which provides a clear value proposition.  
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3.1.1 Origin and definition of Business Model  

The term business model has been commonly accepted as something that 
intuitively suggests doing with businesses and some form of a model. 
According to Osterwalder et al. (2005), a definite definition of the term itself 
does not exist, where he instead refers to Cambridge Learner’s Dictionary 
(Cambridge 2003), which returns a definition of the following two separate 
terms:  

 Business: an activity or activities of buying and/or selling goods 
and/or services, or a particular company that does this, or work you do 
to earn money. 

 Model: a representation of something, either as a physical object, 
which is usually smaller than the real object, or as a simple description 
of the object which might be used in calculations. 

By combining these two terms a first simple understanding of how a company 
buys and sells goods, services and earns money, which is a first simplified 
understanding of business models supposed representation. In general that is 
the purpose of a business model – that is, to help understand, describe or predict 
how things works in the real world by using simplified representation of a 
phenomena. The business model can therefore be viewed as an abstract 
representation of the business logic of a company; in other words an abstract 
comprehension of the way a company makes money – that is, what it offers, to 
whom it offers this and how it can accomplished (Osterwalder, 2004). The 
general view of business models is therefore to be a descriptive tool – 
describing how companies conduct their businesses – and not as a prescriptive 
tool – how they want/shall do businesses. Demil and Lecocq (2010) continues 
with referring to a business model as the articulation between different areas of 
a firm’s activity designed to produce a proposition of value to customers. The 
next challenges that lays a head is instead to explore possible configurations 
and innovations for business models that are likely to be successful (Zott et al. 
2011 & Stampfl et al. 2013). 

When looking at how the business models have evolved a certain progression 
presented in Figure 3. can be observed according to Osterwalder et al. (2005).  
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Figure 3. Evolution of Business Model Concept (Osterwalder et al. 2005). 

In the first phase the term business model started to become prominent and a 
number of a suggested business model definitions and classifications. During 
the second phase complete definitions proposed the elements belonging into a 
business model. These propositions were at first seen as a simple “shopping 
lists”, just touching up on the components of a business model. It was first in 
the third phase detailed descriptions of these components became available. In 
the fourth phase studies started to model the components conceptually, which 
led to the proposition of business-meta-models in the form of reference models, 
ontologies and starting to being evaluated or tested more rigorously. First in the 
fifth phase reference models are being applied in management and as 
conceptual tools. (Osterwalder et al. 2005) 

When continuing to looking at the evolution and at the business model per se, 
Osterwalder (2004) argues that a business can be divided into three layers, as 
described in Figure 4., where the business model focuses on the architectural 
level. He means that the business model is a translation of a company’s strategy 
into a blueprint of the company’s logic of earning money. Another view is to 
look at a business model as a transformational approach, hence using the 
concept as a tool for change and innovation in the addressed model or 
organization (Demil and Lecocq, 2010). When looking at the three layers in 
Figure 4. – strategic, business model and process – one can say that they address 
similar problems, e.g. earning money in a sustainable way, in different layers 
of the business.  
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Figure 4. Business layers (Osterwalder 2004). 

One other important aspect to consider when analyzing business models is that 
many people talk about business models when they only consider parts of a 
business model (Linder and Cantrell 2000). To make the definition of what is 
meant with the term business models Osterwalder’s (2004, p.15) definition of 
a business model is used:  

“A business model is a conceptual tool that contains a set of elements and 
their relationships and allows expressing a company's logic of earning 
money. It is a description of the value a company offers to one or several 
segments of customers and the architecture of the firm and its network of 
partners for creating, marketing and delivering this value and relationship 
capital, in order to generate profitable and sustainable revenue streams.” 

The last thing to consider when talking about business models is the type, which 
Linder and Cantrell (2000) and Osterwalder (2004) distinguish to be three 
different types:  

1. Abstract business model concepts – generic model of elements, 
concepts and relationships.  

2. Operating business models – implemented and existing business 
models of different companies, which represents an instance of the 
generic business model. 

3. Virtual business models – not existing in the real world, serving 
different ends like fostering innovation, simulating opportunities or 
acting as a guideline in change management. 
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3.1.2 Development of Business Model Concepts 

Big advances has been done related to science and technology during the last 
decade. Hodgesson (2003) argues that this is inherent to capitalism, where 
competition makes firms pressure profits through two reasons: 

1. Capitalizing on new markets by geographical expansion, the 
introduction of new products, and/or new skills or technologies.  

2. Cost cutting through adoption of new skills and technologies (see 
Figure 5.). 

For companies this has resulted in an innovation trend, which aims to develop 
breakthrough products and services that promise higher returns on investment 
(Stampfl et al. 2013). Hodgesson (2003, p.471) continues to explain that in the 
quest for innovation, new fields of knowledge and enquiry are created, since 
frontiers of science and technology are advancing to new levels. Furthermore, 
he argues that because “services are generally more diverse than manufactured 
goods, diversity also increases with the increasing relative size of the service 
sector” (Hodgesson 2003, p.471). Looking at a publicized report from OECD 
(OECD 2001 & Nordås and Rouzet 2015) on service development, there is no 
doubt that the contribution of the service sector to GDP and employment has 
increased in importance. 
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Figure 5. Competition and Technological Change (Osterwalder 2004). 

In the wake of this development one major alternative strategy, to come up with 
innovative business model designs – that is, conceptual tools – have recently 
attracted increasing attention in the management field – both in the scholarly 
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debate and business practice. This implies coming up with innovative and in 
some cases game changing approaches to identify, present and structure value 
creation, and related architecture of the company (e.g. Osterwalder et al. 2005; 
Markides 2006, Teece 2007, Johnson et al. 2008, Markides 2008 & Zott and 
Amit 2008). It can therefore be argued that the business model is not viewed as 
simply a static model of how a firm creates and captures customer value. It is 
an iterative process by which a static focus on creating costumer value without 
regard to changes or competitive advantage, will leave a firm vulnerable to both 
margin erosion and anemic growth (Euchner and Ganguly 2014).  

Barquet et al. (2013) argues that there is of importance that some specific 
elements should be addressed in business models. From this research they 
mainly focused on Aziz et al. (2008), which have shown that there is more than 
fifty four different elements such as: value networks, target markets, value 
propositions, company's competences, cost elements, strategies, processes and 
activities, revenues and prices considerations, competitors, customer 
relationships, and many others. The important factor is to understand that a 
variety of elements shows that different structures can be used to create 
numerous business models.  

Business model concepts presented by Chesbrough (2006) and Osterwalder and 
Pigneur (2010) have been assessed to be the most relevant for this study. This 
since their models are viewed as established and accepted by both practitioners 
and theorists. A lot of research on this specific area have therefore been 
conducted where Osterwalder (2004) early on focused on this specific area in 
his PhD thesis to find a suitable business model design. Other prior research 
(e.g., Stampfl et al. 2013, Wirtz et al. 2010, Bouwman and MacInnes 2006, 
Rappa 2004 & Amit and Zott 2001). In relation to the studies they define and 
describe the elements that comprises the business model, which in return 
supports the analysis of company’s requirements to implement sustainability 
and PSS. A deeper analysis of their proposals reveals that they are very similar. 
In accordance Barquet et al. (2013) thoughts upon this topic where most of the 
elements the same regarding the two of the most important aspects – that is, 
value proposition and cost structure. There are some noticed differences, which 
are often related to different names of the element but that have the same 
meaning. The main difference is in fact that Osterwalder and Pigneur (2010) do 
not include elements related to strategy, while Chesbrough (2006) includes the 
competitive strategy as an element. It is since Osterwalder and Pigneur (2010) 
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claim that the strategy and business model are two different entities, although 
related as Figure 4. suggests.  

The difference thoughts of dividing strategy into a singular entity was the thing 
that made the authors’ chose the business model concept Osterwalder and 
Pigneur (2010) presented, named Business Model Canvas (BMC). When a 
strategy is a different entity it becomes a driver for the creation of business 
models since it guides companies in the definition of such. A strategy may well 
be formulated before its business model is created (Barquet et al. 2013). 

3.1.3 Business Model Canvas 

The BMC describes an ordinary business model in nine elements called 
“building blocks”, which are presented in Figure 6: Customer segments, Value 
propositions, Channels, Customer relationships, Revenue Streams, Key 
Resources, Key Activities, Key partnerships and Cost structure of the business 
model. Osterwalder & Pigneur (2010) do not think it is sufficient to numerate 
the nine building blocks but instead to map them out in what they call the BMC, 
which is presented below. It is a tool that helps you to map, discuss, design and 
invent new business models. 

 

Figure 6. Business Model Canvas Template (Osterwalder and Pigneur 2010). 

The key elements of Figure 6. is summarized in the table 1. below.  

Table 1. Key business elements in the Business Model Canvas (Wallin et al. 
2013). 
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Business Elements Description 

Customer Segments …defines the different groups of people or organizations an 
enterprise aims to reach and serve. E.g., mass market, niche 
market, segmented, diversified or multi-sided platforms.  

Value Propositions …describes the bundle of products and services that create 
value for a specific customer segment. E.g., Newness, 
performance, design, price, brand, cost/risk reduction, 
accessibility, or convenience/usability.  

Channels …describes how a company communicates with and reaches 
its customer segments to deliver a value proposition. E.g., 
sales force, web sales, own stores, partner stores, or 
wholesaler.  

Customer 
Relationships 

…describes the types of relationships a company establishes 
with specific customer segments. E.g., dedicated personal 
assistance, self-service, automated services, communities, or 
co-creation.  

Revenue Streams …represents the cash a company generates from each 
customer segment. E.g., asset sale, usage fee, subscription 
fees, lending/renting/leasing, licensing, brokerage fees, or 
advertising.  

Key Resources …describes the most important assets required to make a 
business model work. E.g., physical, intellectual, human, or 
financial.  

Key Activities …describes the most important things a company must do to 
make its business model work. E.g., production, or 
platform/network. 

Key Partnerships …describes the network of suppliers and partners that make 
the business model work. E.g., strategic alliances, or joint 
ventures.  

Cost Structure …describes all costs incurred to operate a business model. 
E.g., cost-driven, value-driven, fixed costs, or variable costs.  

 

Osterwalder and Pigneur (2010) means that the BMC gives a good starting 
point for any good discussion, meeting or workshop on business models, where 
everyone should understand what a business model actually is. There is a need 
to have a business model concept that everyone understands and which 
facilitates description and discussion. In that sense the BMC should be viewed 
as a language that allows you to easily describe and manipulate business models 
to create new strategic alternatives.  
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3.1.3.1 Value proposition 

Osterwalder et al. (2014) are focusing more on the element called Value 
Proposition, hence developing this in a “right way”. Some value propositions 
may be innovative and represent a new or disruptive offer, while others may be 
similar to existing market offers with added features. For each segment there is 
a specific value proposition, which is the bundles of products and services that 
creates value for the customers. To construct the value proposition a value 
proposition canvas was developed by Osterwalder and Pigneur (2010). The 
Figure 7 below describes the importance of coherence between the value 
proposition and customer segment. They should basically be based on each 
other. The customer segments are all the people or organizations for which you 
are creating value.  

 

Figure 7. Value Proposition template (Osterwalder & Pigneur 2010). 

The value proposition can be divided into two parts: the customer profile clarify 
the understanding of the customer and the value map describes how you intend 
to create value for the customer. Here it is important to achieve a fit between 
them. (Ostewalder et al. 2014) 
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3.2 Environmental Aspects 

3.2.1 Introduction to Sustainability  

The 1987 report of the World Commission on Environment and Development 
to the United Nations assembly states that sustainability is defined as: 
“development which meets the needs of today's generation without 
compromising the ability of future generations to meet their own needs” (World 
Commission on Environment and Development 1987, p.16). Sakao and Lindahl 
(2009) explain that according to Deutscher Bundestag 1998 and Finkbeiner 
(2007) there are three dimensions to consider when developing sustainable 
solutions;  

 Ecologic dimension – safeguarding of natural resources including 
climate, air, water and soil as well as future prosperity for a diverse 
species ecosystem. The level of ecological sustainability of 
products/services depends on their resource consumption and 
emissions which takes their entire life-cycle into account.  

 Economic dimension – resources to assess long-term economic 
welfare, safekeeping and affluence of the society. A key aspect is 
securing the market function including its competiveness.  

 Social dimension – evaluation of lifecycles providing opportunities for 
future generations to fulfill their needs including a functional 
distribution system.  

A PSS can and should be evaluated by these three dimensions. However, the 
dimensions are not suitable for use as design parameters because they do not 
express product, service and process parameters and characteristics. This means 
that the dimensions can be used as “assessment-for-sustainability” but should 
not be used as “design-for-sustainability”. (Sakao and Lindal 2009) 
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3.2.2 Sustainability Business Models 

Stubbs and Cocklin (2008) explains that one perspective states that 
sustainability will only be achieved within organizations if their current 
neoclassical model is altered, not only supplemented, by environmental and 
social primacies. In Stubbs and Cocklin (2008), a “Sustainability Business 
Model” (SBM) is developed and information is drawn from two case studies – 
Interface Inc. and Bendigo Bank. The findings in Stubbs and Cocklin (2008) 
suggests that an organization incorporating an SBM should ensure structural 
and cultural capabilities to achieve a successful implementation. Collaboration 
with key partners and stakeholders is necessary to reach sustainability on a 
system-level – that is, a company’s impact both internally and externally. Both 
the companies in the case study managed to redefine their business purpose in 
a wider term than financial growth – that is, stakeholder returns and 
profitability. Bendigo Bank opted to focus on social aspects such as enhancing 
the projections for customers and communities, Interface reason for business 
instead focused on environmental aspects (restoring and maintaining the 
environment) and social aspects of sustainability such as emphasizing the 
satisfaction of their stakeholders.  

It was the leadership, both companies’ respective CEOs, which initially started 
and led the process of altering the companies’ agenda towards sustainability 
(Bansal 2003). Leaders which aims at embedding sustainability in a company´s 
culture work towards establishing it as a primary approach in the minds of the 
stakeholders (Bansal 2002). Once sustainability is successfully implemented 
and rooted in the minds of its stakeholders, the dependence on the leaders to 
drive the sustainability agenda decreases.  

Stubbs and Cocklin (2008) conclude that the purpose, mission and/or vision are 
expressed in terms of environmental, social and economic outcomes in a 
sustainable organization. Profitability is a necessity for a sustainable 
organization to exist. Sustainability is not only viewed as “the smart thing to 
do” but also “the right thing to do”. To assess performance, an SBM uses a 
triple bottom line meaning that environmental aspect should be reported 
alongside financial indicator in the annual report. A SBM reflects the needs of 
all stakeholders rather than prioritizing shareholders prospects. Sustainable 
organizations recognize that their success is linked to the success of partners, 
suppliers, employees, customers and local communities – involvement and 
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collaborations with said stakeholders is a necessity for an SBM. Innovations 
within the technical domain minimizes and, subsequently, eliminates waste and 
pollution that is not recyclable or reusable. Hence, reducing the ecological 
footprint of people and organizations is a feature in an SBM. Nature is 
recognized as a stakeholder, implicitly or explicitly, in a sustainable 
organization – the disposals and withdraws of “nature capitals” is identified. 
Progress towards achieving sustainability can be made internally within a 
company. However, an organization can only reach this goal if the whole 
system of which the organization is part of is sustainable (Jennings and 
Zandbergen 1995). Altering the socioeconomic system, both on a cultural and 
structural level, is necessary to assist firm- and system-level sustainability. 
SBM is characterized, on a system-level, by complete sustainable infrastructure 
including renewable energy facilities, recycling facilities, ecological tax-
reforms and sustainable transportation systems. Planning and implementing a 
complete system-level SBM entails participation from all stakeholders. Such a 
network is depending on relationships of collaborative nature between 
stakeholders who share the same objective e.g. social and environmental 
prosperity in addition to value creation (Windsor 2004). 

Figure 8. below illustrates how a system-level SBM may emerge (Stubbs and 
Cocklin 2008). The stakeholder network approach, described above, does not 
put the organization at the center of the network since there are several 
relationships between stakeholders that needs to work (Windsor 2004), this is 
reflected in Figure 8. Several entities work together to achieve sustainability 
for the system as a whole within an SBM. Since an SBM should operate within, 
and interact with, the wider socioeconomic structure and the natural 
environment – key points that links the three should be identified in order to 
aid progression and define a company’s placement. Only a selection of 
stakeholders is identified in Figure 8. For an organization to use the model 
additional stakeholders and their interaction points must be identified – 
including the media, downstream and upstream supply chain actors, non-
governmental- organizations, investors and financial markets.   
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Figure 8. System-Based SBM (Stubbs and Cocklin 2008). 

In a UNEP 2011 report titled “Towards a green economy” an economy that 
consequences in enhanced human well-being and social equality while 
reducing environmental risks and ecological scarcity is described (UNEP 
2011). A development pathway is described in the report, suggesting a shift to 
a green economy which is resource efficient, low carbon producing and socially 
comprehensive. Public and private investments work as drivers for growth in 
income and employment, the investments are aimed at reducing carbon 
emissions and pollution, improve resource and energy efficiency, avert loss of 
biodiversity and poverty mitigation. Examples of this is General Motors who 
saved more than $30 million US in six years through their resource output 
program, where they managed to reduce waste volumes by 40 per cent, and the 
offshore wind sector in Europe who is projected to employ 150,000 by 2020 
and over 200,000 in 2030. This indicates that green economy has the ability to 
stimulate markets, create more jobs, generate GDP growth and enhance Return 
on Investment (ROI) while still strengthening human, social and environmental 
capital. (UNEP 2012) 

In Mexico, Group Bimbo saved circa $700,000 US and 338,400 m3 of water 
over a period of three years in their water reduction program. By 2020, it is 
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forecasted that global revenues for companies active in the renewable energy 
market will exceed $30 billion US annually. The market for companies working 
to offset biodiversity is projected to increase to $10 billion US by 2020. That is 
evidence showing that employee engagement has the ability to deliver 
significant productivity gains. Such examples brought forth by UNEP (2012) 
demonstrate the business benefits of pro-active participation in the transitions 
towards a green economy. Business strategies that echo characteristics of 
recourse efficiency and green economy have the ability to positively impact the 
financial metrics of companies of various size. Positive ROI can be generated 
through the incorporation of sustainability in core business activities, both in 
developed- and developing countries. Case studies included in UNEP (2012) 
reflects how companies are working with a “Green Business Case Model” by 
taking action to reduce environmental impact while simultaneously improve 
indicators of financial success, such work resulted in the improvement of six 
key financial metrics, illustrated in Figure 9. below: 

 

Figure 9. Key financial metrics in “Green Business Case Model” (UNEP 
2012) 

Another result indicating that green economy-/business have positive impact 
on ROI is demonstrated in Muthuveloo and Teoh (2013). They conclude that a 
combination between technology infinite possibilities, outright environmental 
scanning and people (human capital development) would enable an 
organization to optimize their ROI. Companies are encouraged to incorporate 
the I-TOP model via a WIN concept where WIN stands for:  

 W - Worldwide efficiency 
 I - Implementation power 
 N - Novel and Noble  
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The transition into a green economy is not an easy task for companies to 
implement and complete. Such transition is characterized by improvement in 
resource efficiency and a shift in focus, from single shareholder value to 
stakeholder value. Results presented by PricewaterhouseCoopers (2011) and 
KPMG (2011) surveys indicates that future customers and stakeholders will 
expect that future products will be environmentally- and social accountable, 
this is true for both business-to-business- (B2B) and business-to-consumer 
(B2C) relations. UNEP (2012) projects that transition into a green economy 
will result in casualties for some companies, and perhaps entire industries. 
Long-term successful businesses will require continuous innovation, new 
skills, varied collaborations, investing in assets with uncertain results and a 
change in what is deemed valuable in the market. Companies will have to be 
meticulous in their selection if they are to capitalize on the opportunities 
presented by a green economy.  

Figure 10 below illustrates the “Green Business Case Model”, showcasing the 
correlation between adopting to a green economy and financial value creation. 
The model is aimed at aiding the transition by presenting a framework that 
supports this process. The model focuses on key actions that deliver improved 
financial values and enhance business resilience while supporting socio-
economic- and environmental goals. It has three different components; (1, 
green) take action; (2, blue) leading indicators; and (3, red) financial value 
drivers. The components are presented in such a way that suggests a circular 
chain indicating cause and effect.  
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Figure 10. Green Business Case Model (UNEP 2012). 

Examples of how companies are working with the process described by the 
green business case model can be found in UNEP (2012), case studies are 
conducted on companies including Sompo Japan Insurance INC., Siemens AG 
offshore-wind, AVIVA UK, SEKEM Group, Federación Nacional de Cafeteros 
(Colombia), PUMA - environmental loss and profit account, Grupo Bimbo 
(Mexico), Equity Bank Ltd. and Shree Cement (India). Hence, examples of how 
processes incorporated in model have been successfully implemented by 
companies varying in sector, geographic location and scale can be found. The 
result is that the business model can be fruitful regardless of which sector a 
company is active within, scale of enterprise and geographic location. Not 
stating that these factors does not come into play, but rather showing that 
despite these factors it can be profitable.  

A virtual circle, highlighted in the model, which illustrates the need for sales 
growth and length; enhanced profit margins and condensed capital expenditure; 
and desirable tax and reduced cost of capital. All of these factors can be 
improved by taking sustainable actions, which have to be aimed at enhancing 
said indicators of financial success (UNEP 2012). The cases and examples 
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presented above indicates that companies who have successfully reached 
improved financial indicators via sustainable actions have taken a path which 
adds value to business while simultaneously ensuring long-term business 
resilience. One of the key strength of green business model case, and the 
concept of green economy, is the countless options of companies to use 
financial values to drive improvement of key indicators through a variety of 
sustainable actions. Said actions consist of a wide range of tools and approaches 
that can aid in assessment, implementations, measurement and communication.  

Factors such as safety, health and environment, and other related human 
welfare indicators, have been featured more frequently in risk management 
over the last decade. Effective and thoroughly communicated systems for social 
and environmental risk management allow businesses to secure a better risk 
profile. Hence, they can obtain capital at lower cost (Sharfman and Fernando 
2008 & Mackey, Mackey and Barney 2007), applying to equity capital, debt 
capital and average cost of capital. A company’s ability to systematically 
reduce its risk profile through enhanced environmental risk management can 
be beneficial when securing preferable investments. Additionally, businesses 
that managed to do this also experience reduced instability in performance, and 
hence they are rewarded with lower cost of equity capital which subsequently 
results in reduced weighted average cost of capital (UNEP 2011).  

Green economy and the transitions into such offer opportunities for business 
willing to undergo necessary alteration processes and take on the entailed risks. 
The companies that do act have the opening to get ahead of competition and 
take advantage in the market. To avert extensive economic and environmental 
adversity decoupling economic growth from environmental damage is key 
(Smith, Hargroves and Desha 2010 & Zhang 2000). Transition drivers 
including stakeholder demand, resource scarcity and strategic prospect are all 
accelerating, factors indicating and pushing for green economy. UNEP (2012) 
conclude that sustainable actions results in the improvement of leading 
financial indicators, entailing enhanced economical value drivers. The ability 
to innovate sustainable solutions attracts consumers, increases sales and 
improves market position. Profit margins can be strengthened by improving 
productivity. Reduced cost of capital can be achieved through sustainable 
actions and the preferable tax regimes entailed by such. However, there are still 
barriers to overcome: regulations supporting unsustainable actions, financial 
short-termism and low market-pull in some geographical areas. Business 
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collaboration with customers, regulators and financial communities is key to 
pave the way, enabling scaling and accelerating the process. A company should 
consider its context, industry, location and resource issues. Sustainable 
products and services are going from being a niche market to a mainstream 
market. An action-plan for companies trying to achieve green economy and 
sustainable ROI follows below: 

1. Build a vision of what green economy can mean for the business – reflect 
appearances of the company if improved human well-being and social 
equity was at the core of its business, aiming a reducing ecological 
scarcities and environmental risk.  

2. Adopting to alternative valuation models enhancing business growth and 
resilience – the value of supplies from nature are lost when using 
monetary valuation techniques, substitute techniques should capture the 
value of social, human and nature capital.  

3. Change the focus from singular shareholder value concern to include all 
the stakeholders – competitive advantages can be achieved through 
applying a model where the company is part of an entire network of 
stakeholders and hence can make more precise decisions due to their 
collaboration. 

4. Push policy change forward – support regulations on the market reducing 
environmental “bads” and reduces public funding in sectors that drains 
natural capital. Instead, invest in technology innovations and visions that 
new market needs.  

5. Capitalize on opportunities presented by regulatory trends – regulations 
against poor environmental operations are increasing and subsidies are 
repositioned at companies benefitting natural and social capital. 
Companies can hence capitalize by investing in technological innovations 
and human capital that the new sustainability-driven market requires.  

6. Secure access to higher quality-/cheaper capital – environmental and 
social risks presents the opportunity to acquire higher quality capital at 
lower cost for companies managing to position themselves strategically 
correct.  

7. Communicate sustainability benefits to investors – by creating a link 
between financial and sustainable reporting, business improve their ability 
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to communicate the complexity and efforts to overcome barriers related to 
resource efficiency and green economy to its management and investors.  

8. Make sustainability a fixed-point in the board´s agenda – placing 
environmental care at the core of a business’s supremacy will result in 
better ability to plan for the future.  

9. Create necessary tools needed to incorporate sustainability into a 
company´s culture – incentives aimed at realizing the vision and gain 
employee support in sustainable decision-making well result in social 
benefits and resource effective outcomes. 

Process engineering, in an overview, deals with the transformation of mass 
enabled by energy to bring forward products in various industrial fields under 
ecological- and economical sustainable conditions. In a progressive circular 
economy, process engineering plays a vital role in recovering components of 
value from heavily differentiated material flows (Reh 2013). German 
parliament affected this process widely in 1996, when they passes a law related 
to circular economy on an international level (Bilitewski 2012). Since the 
implementation of this law, may have requested politicians to revisit and update 
their laws related to material flows. This approach have seemed to complex, 
requiring description of all material and substances during the course of their 
journey through economy and the consuming society. Table 2. illustrates the 
guidelines used by German Government and, later on, the European Union:  
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Table 2. Elements for the realization of producer responsibility according to 
the Recycling Management and Waste Act (Bilitewski 2012). 

Ensuring the 
functionality, long-life 
and safety of products.  

Ensuring repair and the 
secondary use or 
utilization of products 
after their original use.  

Using of secondary 
materials during 
production.  

Take-back and 
subsequent utilization or 
recycling of the product 
and waste arising from it.  

 

Extended Producer 
Responsibility 

Avoiding and minimizing 
the generation of 
production-specific 
wastes.  

Indicating the possibility 
for return, re-use and 
utilization of the product, 
and set up deposit refund 
schemes.  

Giving products which 
contain components with 
a hazardous potential a 
clear specification and 
marking.  

Avoiding and utilizing 
components with a 
hazardous potential.  

 

3.2.3 Description of Urban Mining  

The urban areas around the world should be viewed as a physical, or virtual 
environment which by nature is intended for collective use. In this environment 
the rights and obligations of residents, social information, education, political 
actions, productive and economic activities are all executed at a highly 
satisfactory level. Urban Mining is the platform where processes and 
technology are developed in such an environment aiming to recover recourses 
from waste produced by the urban-landscape, this includes municipal-, 
electronic- and agricultural waste. The idea is to (re)invent processes enabling 
further purpose for materials both from old deposits and new products 
providing secondary raw materials and energy. (Cossu 2012) 

The idea itself questions the current consumer logic and progresses far beyond 
the ideas of separation and collection. As far as results it hopes to provide the 
society with lower costs, recovery of resources, increased produced 
responsibility, higher recourse quality and improved environmental protection. 
There is no margin or room for side steps when it comes to closing the circle in 
the material cycle, final disposal techniques should aim to be part of the cycle 
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(adding value to the next step) as fully and meticulously as possible. (Cossu 
2012) 

Several of today’s developed societies are service-orientated economies. One 
can argue that in such a society classical resources such as raw materials, energy 
and land are of less value. This since the primary resource of a service-oriented 
environment is the knowledge and information developed by people and 
different institutions. However, even if one identifies knowledge and 
intelligence as the primary resources in a developed society, raw material is still 
the backbone and the enabler. Several materials such as linear alky benzene 
sulfonates, cellulose, polyethylene, aluminum, cement, steel allows us to 
complete our daily activities. Recycling becomes a necessity in a world where 
material prices are ever fluctuating and heavy pollution in mass production is a 
factor. Urban Mining, which is a new approach towards recycling, is anchored 
in the fact that large quantities if potential material is incorporated into urban 
environments. The potential material can be found in buildings, infrastructure, 
landscape etc. (Brunner 2011) 

Urban Mining, which does not yet have a general definition, highlights the 
systematic reuse of anthropogenic materials in urban and infrastructure 
intensive areas. To decide whether or not a certain material can be economically 
mined comprehensive information about substances and materials is required. 
Factors that are impactful include availability, abundance, element 
concentration, speciation and partner minerals. Another factor, which is 
important when deciding on if one should recover a material from its urban 
material flow, is how it has been used and processed. For instance, aluminum 
can occur in several different forms and chemical combinations: solid metallic 
aluminum (Al) in a car body, kaolin (Al2O3 2SiO2 2H2O) in journals and 
magazines or aluminum hydroxide Al(OH)3 in a pharmaceutical antacid. This 
illustrates the fact that one needs sufficient information regarding a specific 
materials urban flow, from the extraction of the raw material via production and 
utilization to disposal at the end of a products lifecycle. Events during this 
process may come to be crucial when deciding if a material can be mined 
economically or if its value is non recoverable. This information (density, 
speciation, locations, partner elements, dissipative loss, flows and stock) can be 
seen as a regulatory framework that forms the base for recovery priority, how 
to design and implement high performance reclamation systems which 
incorporates cutting edge logistics and recycling technologies. Additionally, it 
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sets the rules for final disposal, a safe way to manage non-recyclables using an 
environmentally friendly approach. Taken such information into account is 
necessary when advancing from the current state of managing material flows 
into a future state, an Urban Mining state. In this “new” state a more precise 
and efficient approach is used for recovering materials, value and 
environmental risk is taken into account when managing substances from 
cradle to grave. (Brunner 2011)     

Energy is required when transporting waste and recyclables, the same is true 
for recycling and refinement processing. To conduct sustainable Urban Mining 
it is hence important to incorporate short transportations and processes which 
are energy efficient. When developing an Urban Mining strategy a 
comprehensive understanding of the urban environment as a system is required. 
Urban areas and cities go through different development phases which should 
be considered and identified, the level of development may vary even within 
small geographical areas. Several fast-growing cities in Asia have an input-
output ratio of solid materials that exceeds 10:1. In such cities, the demands 
cannot be met by recovering materials from the urban landscape alone. 
(Brunner 2011)    

Recycling processes of construction waste and other types of recyclables is still 
important to protect mother earth, but this alone does not eliminate the need for 
primary resources. In contrast to the expanding cities in Asia there are several 
shrinking cities in parts of Germany and the former Soviet Republics. Due to 
population and economic loss their demand decreases. This means that the 
input-output ratio of solid materials have the potential to be 1: X>, meaning 
that the potential output is greater than the input. Parts of the ageing material 
stock is no longer needed and hence, the Urban Mining approach seems 
attractive and have the potential to be lucrative in such areas. (Brunner 2011) 

Another example of variation in level of attractiveness, for the Urban mining 
approach, due to geographical location is explained in Krook et al. (2011). Here 
two “hibernating” cable based power grids are compared to each other. One in 
Linköping (Sweden) and one in Gothenburg (Sweden), the power grids both 
have similar amounts of copper per subscriber, varying from 0.04 to 0.05 tons 
per subscriber. However, in Gothenburg nearly 20% of the amount of 
accumulated copper is no longer in use, where as in Linköping the amount of 
copper no longer in use is only 5%. With the exception of extraction of copper 
conducted and integrated in maintenance work on the grind, there are no 
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processes and technology which offers economic justification to separation of 
copper from “hibernating” cables at current copper prices. (Krook et al. 2011)   

There are more benefits than energy saving and shorter transports distances in 
bringing the industrial processes back into the cities via an applied 
comprehensive Urban Mining strategy. (1) Having recycling facilities within 
the cities will increase the potential pollution within the urban areas. Hence, the 
demand for best available technology will increase. When several millions 
inhabitants can watch the potential pollution processes on a daily basis the 
chance that environmental standards will be thoroughly investigated increases. 
(2) The approach of today has resulted in an imbalance of pollution distribution 
between the cities and its hinterlands. The hinterlands receives waste and 
pollution both from primary production and recycling at the same time as the 
cities get to exploit the advantages of the primary resources. Hence, applying 
such Urban Mining approach will create a better balance of intangible 
advantages between the two. (3) Today the public have little chance to become 
fully aware of the ever scaling material flow associated with modern life. 
Applying such Urban Mining approach will provide the public with the 
opportunity to become aware of this and increase their knowledge. (4) Finally, 
the cities will become less dependent on primary resources through using their 
own secondary resources. (Brunner 2011) 

A new knowledge base need to be developed in order to facilitate the Urban 
Mining approach. This knowledge base should incorporate information aimed 
towards developing requirements by answering the following question: Which 
information is necessary when developing and prioritizing planning, 
implementing suitable measures and ensuring a monetary effective Urban 
Mining approach? The information incorporated in the database will have to 
cover several materials and resources as well as a data-span covering long 
periods of time. The ability to interpret such data, regarding material flows and 
stocks, will be a key factor in Urban Mining. In certain areas this information 
is already available, the information about global, national and regional use of 
resources (Graedel and Cao 2010). Metal flows, is one example of a resource 
that have been studied over several decades, mainly to detect the source of 
environmental pollution (Anderberg and Stigliani 1994, Bergbäck et al. 2001, 
Lindqvist and von Malmborg 2004 & Van der Voet et al. 2000). There has been 
increased interest shown for the analysis of stocks of metal that is in actual use 
in society in recent years. The research also incorporates the metals physical 
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distribution and reject rates as a function of time (e.g. Kapur 2006, Recalde et 
al. 2008, Van Beers and Graedel 2003, Wittmer and Lichtensteiger 2007). Such 
research is primarily driven by concerns regarding resource availability and 
exploring the potential of using new, alternative, tools for future extraction of 
metals.  

In addition to information regarding resource potential in urban stock, landfills 
and municipal solid waste, economic modelling is also necessary. Such 
modelling should aim towards illuminating which secondary resources and 
material have the potential of promising a lucrative business and which 
materials and resources that generates marginal or even negative asset 
placement. (Brunner 2011)  

3.3 Combination of Products and Services 

3.3.1 Introduction to Product Service Systems 

The movement of information, key people, ideas and capital is almost 
immediate with the capacity to travel nearly worldwide. Additionally, today’s 
economic landscape allows high technology, high quality, high productivity 
and low salaries simultaneously (Schwab and Smadja 1994). Such conditions 
means that competitive productive capacity can be established anywhere if the 
economic conditions are favorable. Such phenomena is currently taking place 
on a global scale, nations and regions are collaborating with the aim of defining 
markets and make their companies more attractive (Thurow 1992 & Krugman 
1994). Global companies are shipping several key functions, including design 
and production, off-shore. They choose locations which are beneficial for 
production and maintaining/ establishing key business relationships (Krugman. 
1994 & Ohmae 1995). Large corporations are opening up top management- and 
board of director positions to candidates from a variety of nations (Reich 1991) 
- Companies are likely to decline if they do not follow such economic 
cultivation. The ability to develop large scale complex systems which has the 
ability to be sold on a global market is highly beneficial for any economy.  

The economic focus of today´s society is currently undergoing a shift in 
direction, from production of material items to offers which include both 
product(s) and service(s), these are information and knowledge based. Such 
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offering is called a product service system (PSS) which integrates both product 
and service in a system which aims to deliver value in use. In a PSS, products 
and services are designed to provide the customer with maximum value rather 
than exclusively functionalities. A PSS approach can result in better overall 
revenue across a products life-cycle, achieving this is one of the main goals of 
PSS. In addition, the approach can decrease material consumption as well as 
environmental impact, if designed and implemented properly. Companies 
which choose to undergo such a transformation have several thing to consider; 
they have to change their business model, procedures, processes, customer 
relationships, supplier relationships and the mindsets of their workforce. To 
manage the challenges presented by such a transformation several 
organizations are developing multidisciplinary practices. (Rajkumar and Baxter 
2009) 

The primary argument to adapt to a PSS approach, for both customer and 
provider, is the ability to deliver increased customer value, return on investment 
over time and a more steady cash flow (Isaksson, Larsson and Öhrwall 
Rönnbäck 2009). If ownership of the product stays within the manufacturing 
company, such tasks as maintenance and repair results in cost for the company 
instead of presenting a possibly lucrative post-sale business opportunity. 
Hence, under such conditions the manufacturer have interest in the product 
being used as efficiently as possible. The focus of developing value creating 
functions for the customer as well as the integration of services affects the 
design process. Changes influence how development work is organized and 
which tools are used in the process. The paper of Isaksson, Larsson and Öhrwall 
Rönnbäck (2009) argues that during such process, both hardware and services 
needs to be developed in one coordinated process that is, a process that 
develops, designs, integrates and coordinates either additional “new” features 
to an exist system or a completely new system.  

The findings by Isaksson, Larsson and Öhrwall Rönnbäck (2009) shows that 
manufactures are progressively offering services integrated with their base 
products. However, the road leading to such additional services is not clear. 
Conventionally, the development of services has been carried out without 
affecting the base product by entailing an amplified service-level context. Thus, 
the services have been seen as an add-on to the existing base product rather than 
as a defining part of the system. The result is separation between physical 
product and the service, providing the complete PSS as an option for the 
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customer. Customer needs far exceeds the single need for ownership of a 
product that is, a single product is, in many cases, not sufficient to fulfill 
customer needs (Sakao and Lindal 2009). The idea of PSS is not to offer a 
separate product and a separate service that can interact but rather to sell a 
defined result, to add value through a system´s functionality and availability. If 
integration is conducted correctly, a service can maintain or enhance a product 
functionality as well as offer new functions which would not have been 
available without integration. The same is true for adding and integrating a 
product to an existing service. However, this outcome is only made possible 
through long-term commitments from a wide base of the stakeholder network. 
Instead, Isaksson, Larsson and Öhrwall-Rönnbäck (2009) suggests the 
combination of engineering- (IPD, quality management) and marketing fields 
(relationship and service management). This would provide a deeper 
understanding and hence, an increased chance of successfully implementing the 
Functional Product Development (FPD) process, illustrated by Figure 11. 
below. Traditional models used for product development shows strength in 
multidisciplinary collaborative work but weakness when managing the 
continuous necessity of customer involvement in service design. On the other 
hand, service design fails to fully consider the impact of the product within the 
service. To overcome the issues of integrated product- and service development 
the FDP process is suggested, which core focus is as follows:  

 Finding solutions which are based on meeting customer needs 
 Focus on customer involvement throughout development, going 

beyond the ability to be “customer-centric” 
 Suitable for global networked development with partners, suppliers 

and customers 
 Incorporating simulation and modelling of all aspects of PSS  

Isaksson, Larsson and Öhrwall-Rönnbäck (2009) explains that amplified focus 
on service together with product shifts the manufacturers focus from working 
with a cost-reduction incentive to working with a customer-value incentive. 
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Figure 11. Functional product development (Isaksson, Larsson and Öhrwall 
Rönnbäck 2009). 

Today, there are offerings which illustrates part of a PSS including such parts 
as product customization, eco-design, optimized distribution, take-back 
systems, add-on services, recycling and remanufacturing. However, there are 
very few offerings of a complete PSS which design is life cycled based. This is 
not only true due to the fact that PSS is a relatively new “strategy”, but in 
addition, companies often lack a “systems approach”. (Isaksson, Larsson and 
Öhrwall Rönnbäck 2009) 

The fact that PSS is a relatively new area is further strengthened by the lack of 
academic level research within the field, it has not yet been studied and shaped 
to the extent where it can suggest particular applications for the industry (Mont 
2002). There are three main categories which highlights the uncertainties of 
PSS: 

 The level of readiness a company is in to incorporate PSS into its 
strategic decisions. Few studies have assessed how profitable a PSS 
approach is for companies and there are several substantial 
commitments that is entailed with a company’s ability to provide a 
complete PSS.  

 Readiness of the consumer to accept a PSS offering. There are little 
research related to evaluating the competitiveness of PSS for its 
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customers that is, what profit and added value does a PSS offering 
present to its customers.  

 The environmental benefits, if there are any, of a PSS approach have 
not yet been studied. Several studies have assessed features of single 
stages and activities within a PSS domain, but combined these does 
not provide sufficient information to draw any conclusions regarding 
the approach as a whole. There are also studies who shows that 
comparison between product and eco-services should be conducted 
with restraint, since eco-services might not be preferable.  

Such statement indicates that there is a need to further explore the design and 
implementation side of PSS that is, a methodological base for PSS 
development. Such investigation should incorporate evaluation of 
environmental, social and economic consequences of PSS. (Mont 2002)   

Colen and Lambrecht (2013) conclude that manufacturing companies, in 
general, are looking to services as a way to increase their profitability. Hence, 
they are trying to answer the question: “Which of the fundamental principles in 
operations management are most important in services and how can they be 
applied?”. Through close collaboration with major OEMs, were they have 
studied their way of implementing a PSS approach, they have formed five 
strategic guidelines for successful PSS implementation; (1) establish 
limitations to the uncertainty- and complexity factors of service related 
activities; (2) Identify scaling- and merging effects which entails the 
implementations of a PSS approach; (3) Deploy multi-purpose resources that 
is, tools and phenomenon’s which can be useful throughout the system and its 
development: (4) Standardize and ensure the use of installed based data: and 
(5) In order to successfully implement PSS, OEMs have to recognize and 
surpass functional barriers. Primarily, the barrier between service- and 
manufacturing business. In addition to these guidelines, Colen and Lambrecht 
(2013) provides several practices which makes the guidelines possible to 
implement and turn post-sales services into a profit-creating machine. 
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3.3.2 Business Models in Relation to PSS 

PSS offerings alters the traditional view of value creation by the generation of 
a transition from a transaction-based to a long-term relationship-based business 
creation. This makes it necessary to redesign the existing contractual implicit 
relations, re-allocating risks and revenue structures. The successful 
implementation of PSS solutions needs therefore to identify supporting 
business models to address the organizational changes and operational 
strategies. (Wallin et al. 2013) 

The business model as a tool servers to present companies underlying core logic 
and to communicate its strategies. It describes how a company creates, delivers 
and captures value, based on these strategic choices. In relation to this, is an 
adoption of PSS supposed to provide insight about aspects relevant to consider 
for a business perspective, – that is, types of products, customer needs, product 
and service strategies, relationships with stakeholders and financial income 
options (Shafer et al. 2005 & Barquet et al. 2013). One of the main challenges 
is however to identify the changes required in their business to adopt a PSS 
approach. Here the business models are viewed as an appropriate tools since 
they are representations of companies operations and relationships that defines 
their business logic (Manzini and Vezzoli 2003, Tan 2010 & Barquet et al. 
2013). Tan (2010) and Tischner et al. (2002) argues that business models 
concepts can be a useful to characterize PSS since the implementation od such 
aspects often requires redefinition of existing- or the creation of new business 
models. Tukker and Tischner (2006) further supports these theories, by arguing 
about the importance to conceptualize PSS in terms of business models as a 
facilitator for further adoption – further characteristics of a PSS offering and its 
development can be found in Figure 12. Another factor is that the business 
models takes into account different underlying business elements and puts them 
together, hence creating a holistic and system-level picture of the business 
(Wallin et al. 2013). Osterwalder and Pigneur (2010) continue this argument 
meaning that it can be considered to be a conceptual tool that helps companies 
to identify, understand, design, analyze, and change their business models. 
From this, two areas can be identified when applying PSS in a business model 
concept:  

1. Characterize PSS – since its implementation often requires the 
redefinition or creation of new business models. 
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2. Conceptualize PSS – in terms of business models to facilitate its 
adoption, since the success of a company depends on operations, 
strategy and networks. The business model can, in a redesigned way, 
support the PSS offer (Barquet et al. 2013). 

A business model is often viewed as a facilitator to ease the complexity of 
business logics by creating a holistic view of the business; hence clarify 
important points how a company can derive value from its resources and 
implement its strategy (Barquet et al. 2013).  

 

Figure 12. Classification of PSS (Tukker 2004). 

To measure the value and the implementation of PSS Tan (2010) suggests that 
it should be adapted to the existing business. This gives the possibility to 
compare the performance of the product-service offer to the existing product 
offer, which can enable an understanding of potential barriers and benefits. By 
gaining an understanding of PSS characteristics it enables companies to be 
helped in the selection of the characteristics that fits best into their business 
context or lead to new business opportunities.   

Over the years a few business model frameworks have been developed by 
different authors in relation to the PSS context. Kajula et al. (2009) propose a 
typology of solution specific business models in five categories, where business 
model in a PSS context should be analyzed at the level of individual solutions. 
This would in return depend on the maturity of the customers, instead of only 
at a firm-or business unit level. Spring and Araujo (2009) takes another point 
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of view, where they summarize four common business elements through which 
products and services are generated: 

1. Concern with network structure. 
2. Focus on how transactions are made. 
3. Revenue models and incentives.  
4. How the providers’ capabilities are accessed or transferred.  

Lee et al. (2011) proposed a structural methodology for business model design 
in relation to PSS. It consists of a design template which enables companies to 
analyze their existing business model or invent new ones in a systematical way. 
The template itself gives a definition of strategies and protocol for business 
elements, which shall represent the basic building blocks of a business model.  

Two articles explaining the business model field related to BMC are, Wallin et 
al. (2013) – PSS for Aerospace – and Barquet et al. (2013) – PSS for equipment 
manufacturer. The two articles contributed with a specialized view of the 
application of PSS in combination to BMC, which are presented further in 
chapter 6. Barquet et al. (2013) did also present a study of theory which is 
summarized in the Table 3. below.    

Table 3. Incorporation of PSS factors in BMC business elements. 
Business 
Elements 

Description 

Customer 
Segments 

-Indicates the presence of different target groups with distinct 
ideas about product ownership. It is caused by cultural and 
regional differences and sets of consumer habits, behavior 
and values. 
-The customer base is defined by considering different types 
of user behavior, because a PSS approach often cause changes 
in ownership, responsibility, availability and cost. 

Value 
Propositions 

-Describes the Value provided by the integration of products 
and services e.g.: lower customer responsibility for product 
lifecycle, functional guarantee and reduced cost of 
manufacturing operations, since the PSS provider may be 
responsible for services and the surrounding system.  
-Another Value proposition is customization, since PSS 
enables combination of product- and service elements, which 
in return will enhance the customers’ satisfaction.  
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-Creating value by a closer relationship and of it with 
customers during the role lifecycle of products. 
-Enhancing the subjective dimension, for example, trust, 
commitment and attraction. 

Channels - Promote PSS via sales and retail areas, by making it more 
attractive than product-based options. It is important to “sell 
the idea” via marketing campaigns which should highlights 
the advantages of PSS offerings. 
-Adoption of PSS can make it necessary to train the retail and 
sales staff, and other related changes. 

Customer 
Relationships 

-Indicates the added value and the delivery of it through 
direct relations and intensified contacts with customers. It 
creates the basis for developing long-term relationships, 
instead of short-term focused transaction-based relationships, 
which are typical for the traditional “product sale” context.  
-Achieved by building a closer relationship with customers 
through increased operational links, information exchange, 
legal ties and the establishment of cooperative rules 

Revenue 
Streams 

-Opportunity to enhance company’s revenues through wider 
offers by the PSS provider. This can give more room to 
structure their sales in more ways than just a “one-time 
payoff”. 
-The long term nature embedded in the PSS offer implies 
there is a need for performance-based pricing. 
-New earnings options based on the integration between 
products and services. The pricing may depend on the 
following factors: availability of the product and/or service, 
how often the product and/or service is used, the end result of 
the use of products and/or services or even on collateral for 
other valuable entities. 

Key 
Resources 

-For companies adopting a PSS approach there is a 
considerable need for investments in human assets. 
-Need for a fundamental shift in the organizational culture 
and market engagement. 
-An efficient infrastructure is required to support the 
cooperation between customers and suppliers  

Key Activities -There is a need for a greater focus on key activities of their 
customers, than concentrating its efforts on activities related 
to physical products. This since a dependency is created 
between the company's (providing) operations and the 



 

42 

customer's (receiving) activities before, during and after the 
product's usage phase. 
-The most important activities takes place during the usage 
phase via monitoring the product performance through sensor 
technologies and also. This enables a proactive behavior 
instead of a reactive, where preventive maintenance to clients 
can be done. 
-Integration of operation and activates must be managed 
carefully, both tactically and strategically. 

Key 
Partnerships 

-The PSS proposition of value will most likely requires an 
embrace of a complex network of suppliers and 
competencies. This due PSS network requires identification 
of actors and which core competencies they can provide. 
-When designing partnerships, a specification of each partner's 
value throughout the product lifecycle is necessary. This since 
the scope of a given relationship between the manufacturer and 
the PSS network affects the overall lifecycle and the customer's 
activities. 

Cost 
Structure 

-For a PSS approach the cost structure management and price 
definition are the challenges to the success. This since new 
logic of value creation requires new value-based pricing 
models are required.  
-Financial and accounting practices need adaptations. 
Financial flows changes considerably from an almost 
immediate return of capital to an extended usage period. This 
indicates the need for financial resources or receive support 
from its financing partners to bridge this period.  
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4. Research Methodology and Approach 

 
The methodology chapter gives an explanation of the methodological choices 
made in the study and explanations of why these were made. The chapter also 
presents the potential methodological problems encountered and how they are 
resolved.

 

4.1 Choice of Methods 

The choice of methods ultimately designs the research. Jonker and Pennink 
(2010) argue that the design formulates a flexible set of considerations and 
assumptions resulting in context-based guidelines linking theoretical concepts 
and elements to dedicated research strategy. The strategy is reinforced by 
techniques and methods for collecting empirical data. We chose to address the 
“choice of method” as the same set of guidelines described above, the choice 
of method paves the way for the research approach, and it is the context that the 
framework of research approach is built into.  

“Conducting true research requires the researcher to be in continuous 
dialogue with himself and others (client, supervisor, respondents) in order to 
slowly and gradually establish the coherence between these building blocks. 
Conducting research demands constant reasoning. It requires the temporary 
results of that reasoning to be explicit and well defined. If that has been 
accomplished correctly, it will mean the research is methodologically 
justifiable.” - (Jonker and Pennink 2010, p.40) 

This thesis will be conducted using a case study approach, meaning that it will 
incorporate qualitative, exploratory and descriptive characteristics - aiming 
towards enabling both applied and fundamental research. Observations and 
interviews will be conducted to extract primary information and archives, 
financial reports and operating statements including competition and market 
reports will serve as a framework for extraction secondary data. 



 

44 

4.1.1 Research Type  

Kothari (2004) presents eight different kinds of research in which a choice can 
be, but does not necessarily have to be, made between the eight divided into 
pairs: descriptive vs. analytical, applied vs. fundamental, quantitative vs. 
qualitative and conceptual vs. empirical. He argue that all other research is a 
variation of one or more of these eight grounded in purpose of the research, 
required time for the research, environment in which the research is conducted 
or similar factors. Below follows the choices made regarding these eight types 
of research, including supportive arguments: 

Descriptive vs. Analytical: Descriptive research aims to describe the present, 
regardless of if Urban Mining is a future business segment or not we are 
describing the present. Its main characteristics is the lack of control the 
researcher(s) has in such a method, reported is what has happened and/or what 
is happening. Even though trends are presented, it is the present stage of the 
trends we aim to present. Included is also the search for causes despite the lack 
of control over variables.   

Applied vs. Fundamental: We aim to both find certain conclusions 
regarding a specific business problem and find information which has a broad 
base of applications including adding to the existing body of scientific 
knowledge. Hence, the research becomes both applied and fundamental. It is 
perhaps the nature of creating a modified business model while having strong 
enough arguments of such modification to be conducted which dictates said 
form of research. A disclaimer related to this choice is that we do not aim to 
“create” theory, however, we aim to give further light to an area which we 
believe has a broader base of applications then what is discusses in this thesis. 
Hence, making the research fundamental.  

Quantitative vs. Qualitative: The research is aimed at finding motives, using 
in-depth interviews for this purpose. The research will include qualitative 
phenomena including quality of kind, hence making the research qualitative.  

Conceptual vs. Empirical: The research will be neither conceptual nor 
empirical. Despite the research being partially based upon empirical data with 
the aim of reaching conclusions, it does not fully meet the requirements 
suggested by the empirical research type.    
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4.1.2 Research Strategy 

Yin (2009) and Shavelson and Townes (2002) argues that a common 
misconception is that the different types of research strategies can be arranged 
in a hierarchical order. A truer and more adequate picture would instead be that 
these strategies are more extensive and diverse. Each strategy can be used in all 
three purposes - exploratory, descriptive and explanatory. Therefore, it is not a 
hierarchic order that distinguishes the different strategies apart, but instead 
three conditions described in Table 4. It is however important to consider that 
the boundaries between the different strategies are not always sharp and clear. 
The goal should therefore be to avoid a bad fit – that is, to choose a strategy in 
which another research strategy would have been a more suitable choice. 
Furthermore, accordingly to Yin (2009), when outlining the research strategy 
it should depend mainly on the following three criteria’s: 

1. The outlined research question. 
2. The required control of behavioral events. 
3. If focus is on contemporary events. 

Table 4. describes these three conditions and shows how each one of them are 
related to five main types of research strategies.  

Table 4. Relevant situations for different research strategies 
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This study focuses on answering the questions of how sustainability and PSS 
can be incorporated into a BMC with the aim of future proofing business 
models for Urban Mining business segment and why the different fields 
(sustainability and PSS) offers key elements to such a model. According to 
Table 4. this study can be characterized as a case study, since the focus is on 
contemporary events within a real-life context and not requiring control of the 
behavioral aspects in the event. Yin (2009) further argue that the case study, as 
a research strategy, is not a comprehensive approach that includes a design 
logic, techniques for data collection and a specific approach to analyze the data. 
Furthermore, Stoeker (1991) also mean that the case study is neither a tactic for 
data collection or only a design feature, but precisely a comprehensive research 
strategy. Therefore there is a need to clearly outline the specific approach of 
case studies for the conducted research (Further described under Research 
methodology 4.1.2 and Case Study 4.7. 

4.2 Scientific Emphasis 

According to Olsson and Sorensen (2001) there are mainly two different 
research approaches. The first is Inductive approach, which emphasize that the 
nature of the research is to study the meanings of human attachments to an 
event, or as a researcher to be a part of the study (Figure 13.). It is always based 
on empirical data as the basis for the hypothesis in relation to the studied event, 
which creates flexibility in the study.  

 

Figure 13. Inductive Research illustration based on Olsson and Sorensen 
(2001). 

The second is deductive approach, which emphasize to study the relationships 
between different phenomena in reality, where the researcher is independent of 
the studied event (Figure 14.). It mainly seeks the consistency between the 
phenomena of reality and theory description of these phenomena, in other 
words, the theory proved by circumstances of reality.  
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Figure 14. Deductive Research illustration based on Olsson and Sorensen 
(2001). 

Gummesson (2000) further argues that all research eventually adopts a third 
approach called abductive, which is a mix between an inductive and deductive 
approach.  

Since this report is based on theories about business models with the interest of 
its actual implementations it is a deductive study. We started by developing a 
problem from the theory, and then collected and analyzed the empirical data to 
test those hypothesis found in the problem.  

4.3 Literature Study  

The literature study for this thesis primarily consists of articles found through 
searches in databases. When conducting this research a method called 
deliberately random search was first used, which is particularly suitable for idea 
generation. After this, a so called chain search was used, which has its strengths 
in that a good reference leads to another, and that thorough literature 
investigation arguments, and the development of such, could follow. One 
weakness, on the other hand, is that references may be missing to other 
perceptions in the field and that people with different position may be excluded 
from the chain which the search started with. In such a case, the reliability and 
validity of the literature study is primarily influenced by purposes and motives 
of the authors to the scientific theories and methods, which is essential to 
contemplate. The difficulty created, or even the inability to discern the author's 
motives behind his articles may result in the use of incorrect data. This may 
further lead to conclusions based on such information, which is not considered 
correct. (Rienecker and Jørgensen 2008) 

Yin (2009) means that the role of the literature study is essentially to construct 
a preliminary theory, unlike in ethnography and grounded theory. This requires 
the construction of the literature study to have theoretical propositions, even for 
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an exploratory research. This will in return help us to generalize from case study 
to theory, in the sense of analytical generalization and not statistical 
generalization.  

4.3.1 Theoretical Framework 

Maxwell (2005) means that a theoretical framework is a necessity to inform 
about your research question and methodology. But also to help you justify 
your research problem, by showing why your research is important. One 
purpose that the theoretical framework should serve to show is to show how the 
research fits in to what is already known – that is, relationship to existing theory 
and research.  

Sekaran (2003) states that a theoretical framework is a conceptual level model 
illustrating ones theories and makes sense of the interactions between key 
factors important to the problem. The framework moves logically alongside 
previous research, within the field, including one´s logical beliefs. Such a 
framework discusses the interactions between variables assessed to be essential 
to the dynamics of the investigated phenomena. The development of such a 
framework enables one to hypothesize or test key relationships hence 
improving one´s understanding of the dynamics of the phenomena. Four types 
of variables are identified: dependent-; independent-; moderating- and 
intervening variables. The dependent variable is depending on other variables, 
hence representing the variable of primary interest to the researcher. The main 
goal is to understand and describe such variable(s), explaining its variability 
allowing one to predict it. An independent variable is not effected by other 
variables, but does itself effect the dependent variable in either a positive- or 
negative way. A moderating variable does not directly affect neither the 
dependent nor the independent variable, however it affects the relationship 
between the two. An intervening variable incorporates temporal time- and/or 
quality dimensions, meaning that it is present during the time the independent 
variable operates on the dependent variable and/or impacts how the 
independent variable influences the dependent variable. 
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4.3.2 Database Searches 

We conducted our searches for literary data in databases Summon @ BTH1 and 
Google Scholar2. The following keywords were used: Urban+Mining, 
Sustainability, Environmental+Care, Business+Model, 
Business+Model+Canvas, Business+Model+Canvas+Urban+Mining, 
Business+Model+Urban+Mining, Green+Business+Model, 
Business+Model+Cirkular+Economy, Circular+Economy, Urban+Mining, 
PSS+Business+Model, Business+Model+PSS, Business+PSS, PSS, Product-
Service-System, Urban+Mining, Sustainable+Mining, 
Theoretical+Framework, Methodology, Product-/Service+Systems, 
Sustainable+Business+Model.   

4.4 Data Collection Methods 

4.4.1 Types of Data 

In traditional research there are two main perspectives, qualitative and 
quantitative, where the individual, the researcher, is seen as an observer of an 
objective world. The qualitative perspective generates methods that are 
accurate and detailed observation of reality, the so-called non-numerical 
methods. Quantitative methods are instead characterized of numeric results, 
which through analysis can identify a problem area (Yin 2009). There are 
however some contradictions with calling a method quantitative or qualitative. 
These contradictions arose when research in the natural sciences would be 
applied in new areas such as social sciences and a clear distinction between the 
two became difficult to discern. An alternative way of looking at research 
methodological approaches thus instead became to distinguish between the 
different parts; philosophy, process (phenomena or data) and methods. In 
almost all research methods are however both properties, thus the method is not 
merely qualitative or quantitative, but rather a knowledge of the approach. The 
collected data can, however, be qualitative or quantitative, since it reflects a 
phenomenon characteristics (Åsberg 2001).  

                                                 
1http://bth.summon.serialssolutions.com.miman.bib.bth.se/ 
2https://scholar.google.se/ 
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Yin (2009) further argues that for a case study research it is important to not 
confuse it with just a “qualitative research”. Case studies can incorporate a mix 
of qualitative and quantitative evidences of data. The latter is what we choose 
to apply and incorporate in this thesis by using the following aspects when 
conducting data collection:  

 Coped with technically distinctive situations, with more variables of 
interests than data points. 

 Relied on multiple sources of evidence 
 Benefitted from prior development of theoretical propositions. 

4.4.2 Data Quality and Sampling 

There are two types of data used in this thesis – primary and secondary. 
Interviews, observations, experiments and surveys are all examples of primary 
data. The core advantage of such data quality is that it is collected with a 
specific project in mind – its main disadvantage is the high level of time and 
cost entailed by the approach. Secondary data is useful in finding information 
to solve one´s research problem and, additionally, to enable a better explanation 
and understanding of the research problem itself. Books, journal articles, online 
data sources and financial reports are examples of secondary data. The core 
advantage of such data quality is the low level of time and cost entail by the 
approach – its main disadvantage is that the collected data is tailored for another 
study with a different focus, and hence may not entirely fit one´s study. (Ghauri 
and Grønhaug 2010, Denscombe 2010 & Lekvall and Wahlbin 1993). 

A non-probability sampling technique is used in this study; such a technique 
refers to an intuitive and qualitative process for assessing errors (Denscombe 
2010 & Lekvall and Wahlbin 1993). We have deliberately selected which 
participants to include in the interviews, assessed from a “chance-of-collecting-
valuable-data” perspective, and what data is deemed as being most valuable to 
the study. This is in accordance with the intuitive nature of a non-probability 
sampling technique. We have been the primary tools for choices related to 
sampling, using existing knowledge related to the studied phenomena as a base 
for these choices. 
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4.5 Research Approach  

According to Yin (2009) there are several research approaches to work with, 
when considering the nature of the research – governed by the researchers’ 
thoughts of the end result – being done. Even if the types of research approaches 
may be different, the framework for the case study can be the same. The 
following Figure 15.  is an approach presented by Yin (2009) and are used when 
conducting the studies for this report.  

Develop Theory

Design Data 
Collection 
Protocol

Select Cases

Conduct 
Remaining Case 

Studies

Conduct 2nd 
Case Study

Conduct 1 st 
Case Study

Write Individual 
Case Report

Write Individual 
Case Report

Write Individual 
Case Report

Draw Cross-Case 
Conclusions

Modify Theory

Develop Policy 
Implications

Write Cross-Case 
Report

Analyze & 
ConcludePrapere, Collect & AnalyzeDefine & Design

 

Figure 15. Case Study Approach (Yin 2009). 

In the Figure 15. the solid arrows represents the process of proceeding from 
“Define and Design” to “Prepare, Collect and Analyze” to “Analyze and 
conclude”. The dashed feedback loop arrows represents the situation where an 
important discovery was made while conducting one of the individual case 
studies – that is, when a case is not suitable for the initial design expected. It is 
also conceivable that one more feedback loop (not included in Figure 15.) may 
account for the situation where discovery leads to a reformulation of one or 
more of the survey's original theoretical hypotheses. Upon the occurrence of 
both of these cases, the design or the formulation must be adapted before 
proceeding. We choose to do a multiple case study which emphasize 
replication, not sampling logic, both regarding literal replication – predicts 
similar results – and theoretical replication – predicts contrasting results but for 
predictable reasons. The replication is further based and dependent on a rich 



 

52 

theoretical framework. For more detailed description of the application of the 
research process for this thesis see Case Study 4.7. (Yin 2009)  

The approach for the empirical gathering and analysis is similar to the one 
stated in Figure 15., where the basis of the empirical data related to Urban 
Mining have been gathered in a larger context of a project group, which consists 
of seven people – two of them wrote this thesis and have applied their own 
analysis to the research. The two authors of this thesis have done the gathering 
of the complementary data. Since there seven persons involved in the empirical 
gathering, and two of them are writing this thesis, the writing have been 
conducted using a shared online documentation at Google Docs and Dropbox 
where editing could be done by both writers. Programs like Word, Excel and 
PowerPoint were mainly used during the project and for the 
mapping/illustration of findings, Microsoft Visio were used for visualizing. 

4.6 Validity and Reliability in Case Studies 

As a research design is assumed to represent a logical set of statements, one can 
also judge the quality of a given research design based on a set of logical 
criteria. Table 5 illustrates the four most common criteria, how they can be 
applied to case studies and in which phase of the research it is used. For this 
particular research this way of judging validity and reliability were used in 
order to break down the complexity of the criteria that is often created when 
conducting these kinds of studies. This is particular true for case studies in 
general since the method of conducting research has many unknown factors to 
take in consideration during the whole research phase. (Yin 2009) 

Table 5. Four design criteria and their application to case studies (Yin 
2009). 

Criteria Case Study application The review stage when 
the application becomes 
current 

Face Validity  Use multiple sources of 
evidence 

 Establish a chain of 
evidence 

 Have key informants 
review draft case study 
report 

Data collection 
 
Data collection 
 
Composition 
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Internal Validity  Do pattern matching 
 Do explanation building 
 Do time series analysis 
 Do logic models 

Data Analysis 
Data Analysis 
Data Analysis 
Data Analysis 

External Validity  Use rival theories 
within single cases 

 Use replication logic in 
multiple case studies 

Research design 
 
Research design 

Reliability  Use case study protocol 
 Develop case study 

database 

Data collection 
Data collection 

 

4.6.1 Face Validity 

The first criterion, face validity, holds special difficulties with respect to case 
study research. It is mainly the fact, according to Yin (2009), that case studies 
sometimes fails to create dimensions which are sufficiently operational and that 
the investigator's subjective assessments form the basis for data collection. The 
latter also implies that the interviewed persons can understand the researcher 
expectations, hence answer in alignment with these rather than expressing 
his/her own thoughts. To avoid this the two following points have been 
addressed:  

1. Selecting specific types of changes to be studied, which are then 
coupled to the research’s initial objective. 

2. Show that the selected dimensions of these changes really reflect the 
specific proposals of changes that were selected. 

To fulfill the first point this study took its form in the creation of the objective 
to study the development of business models over time and if aspects in society 
go towards an increased environmental care, to understand if there are enough 
economic initiatives to capitalize on this new market and how. The second point 
demands the research to address why the underlying data is used. Since Urban 
Mining is a new field there is no standard definition of what is assumed to be 
right and wrong in the field of research. Therefore the research is based on 
multiple sources of evidence, an established chain of evidence and have had 
key informants to review a draft of the report; in order to ensure the face 
validity. 
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4.6.2 Internal Validity 

When we conducted the case study there was a focus on the fact that no 
incorrect conclusions should be drawn by disregarding causal relationship 
between only the two obvious relations x and y; but instead create an awareness 
that z may be a third factor that caused y. Yin (2009) continues to argue that 
the internal validity can be generalized to the problem, which is related to the 
cause of gaining sustainable conclusions. For our case studies, it is basically 
about not drawing conclusions whenever an event cannot be observed directly. 
To avoid drawing wrong conclusions, we asked ourselves the following 
questions during the study:  

 How congruent are the findings with reality? 
 Have you considered all rival explanations and opportunities? 
 Do the findings capture what is really there? 
 Is the evidence consistent? 

In relation to Yins (2009) statement, by asking these kinds of questions we 
began to address the overall problem of conclusions, thus also the issue of 
internal validity. Eriksson and Wiedersheim-Paul (2013) further argues that 
internal validity can be examined without collecting the empirical data, where 
there are three main problems with internal validity: (1) the definition includes 
the measuring instrument as well as something beyond it. (2) The measuring 
instrument includes the definition as well as something beyond it. (3) The 
measuring instrument partially includes the definition as well as something 
beyond it. Where we mainly have focused on them when assessing the validity 
by classification for the delimitations set by the research. . 

4.6.3 External Validity 

Yin (2009) defines the external validity as the delimitation of the area to which 
the study can be generalized. Many critics usually claim that this particular 
generalization, in the form of comparisons with the selections and populations, 
do not hold true when it comes to case studies. Yin (2009) and Jacobs (1961) 
argues that, the problem lies rather in the very notion of generalization to other 
case studies. To create a good external validity we have used other case studies 
in the theoretical framework to support the findings done during the research. 
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By using information in this form the empirical data gathered can be supported 
by other tested areas, hence the created theories can be said to have been 
replicated in other fields, to determine if there is a strong support of the theory. 
A researcher should seek to generalize the results to one or another theory in 
the same way as a scientist generalizes from the experimental results to the 
theory (Yin 2009). Eriksson and Wiedersheim-Paul (2013) further argues that 
external validity is the consistency between the measured values you receive 
when using an operational definition and the reality. The external validity is 
therefore independent from the internal validity, where one cannot judge it 
without knowing how the empirical data is collected and looks; e.g. old data 
creates poor external validity. The used information have been reviewed and 
weighted against case studies where both publication year and contradictions 
have been factors we considered.  

According to Lincoln and Guba (1985), looking at delimitation and 
generalization is not enough to secure the external validity. They mean that 
there is a need to look at transferability also, in which the burden of the proof 
lies less with the original investigator, than the person (reader) trying to make 
an application elsewhere. We choose to look at this as the need of providing 
sufficient descriptive data to create transferability. To do this, we took the 
standpoint in terms of the reader, to ensure that it is easy to determine whether 
the study’s findings are applicable for the readers’ situations. To further support 
the transferability, our approach to use multiple case study design is preferred 
over single case studies for its more robust analytical conclusions (Yin 2009). 

4.6.4 Reliability 

According to Yin (2009), Olsson and Sorensen (2001), and Eriksson and 
Wiedersheim-Paul (2013), reliability is the concern about the research data, the 
collection process and how it is treated. A high reliability implies that the result 
is the more or less similar when repeating the same research in the same group 
at two different times, or that several researchers are exploring a problem and 
receives the same result – that is, a stable and reliable performance.   

Patton (2002) describes that it is important to maintain a chain of evidence to 
increase the reliability. The external observer should hence be able to trace the 
steps in either direction. Yin (2009) and Gummesson (2000) further means that 
a replication of a study with qualitative data will not yield the same result, 



 

56 

which however should not be discredit, due there can be numerous 
interpretations of the same data. We choose therefore instead to consider “if the 
results are consistent with the data collected”. Rather than demanding that 
other researchers receives the same result, the researcher should make sure that 
the results are consistent and dependable with the collected data. 

Lincoln and Guba (1985) suggest to use an audit trail in order to ensure the 
consistency and dependability of the research. This means that the researcher 
describes in detail how the data were collected, how categories derived and how 
decision was made. In relation to this we also used a research journal to 
construct this trail, where we gathered the process of conducting the research 
and reflections, decisions and questions when conducting the research as it were 
undertaken. This thesis is written with influences from these specific notes, 
where we have described how all information was gathered and used to create 
a chain of evidence; to let the reader understand our interpretations of the 
gathered data.  

4.7 Case Study 

The case study method can be used in many situations, with the aim to 
contribute to the collective knowledge of individual, group-related, 
organizational, social and political phenomenon. Yin (2009), Gilgun (1994) 
and Ghauri and Grønhaug (2002) believes that it is not surprising that the case 
studies have provided a common research strategy in psychology, sociology, 
political science and social work, business and community planning. Yin 
(2009) further argues that case studies are also well suited to research in 
economics, where a particular industry or business can be studied, something 
that even this thesis intends to investigate. Furthermore the case study method 
is considered to have its strength in enabling the researcher to maintain the big 
picture and the meaningfulness of real events, as exemplified when 
investigating individual life cycles, organizational- and management processes, 
neighborhood work, international relations and an industry of growth and 
maturity. The latter is thus what the writers of this paper intended to focus on 
for the case study as a research strategy. 

A case study approach is often related with exploratory and descriptive 
research, without being limited to these areas. This type of research can be 
particularly useful when the object or environment under investigation is 
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problematic to research outside the boundaries of its natural settings, the same 
is true in business studies when variables and concepts are challenging to 
quantify. Methods such as experiments and surveys might be inappropriate 
since there are too many necessary variables to take into account. Business 
study research of this type highlights the role of deduction, where (in this 
situation) the validity of all results is based on the quality of rationality engaged 
in the study in combination with accurate measurements. Since few phenomena 
can be understood when taken out of their social context it is important to limit 
the trade-off between reduced generalizability and accuracy. (Ghauri and 
Grønhaug 2010) 

Urban mining, as explained in the description of the problem, is a relatively 
new area of investigation. The existing theories do not provide sufficient 
information for the research questions to be answered. To answer these 
questions a fresh perspective is necessary. The study will be of both explanatory 
and exploratory nature when trying to describe how Urban Mining can be a 
future business segment and how PSS and sustainability can be applied within 
the Urban Mining business segment (Ghauri and Grønhaug 2010). 

Yin (1994) gives three examples of when it is preferable to use a case study 
approach by comparing the case study with experiments. Our intended thesis 
fits all three of these situations, fully or partially; (1) we have found a firm that 
want to investigate Urban Mining as a future business segment, the theory that 
specifies a specific set of outcomes in this specific situation has yet to be 
developed, we can therefore use a case study to test the theory and its usefulness 
for the organization; (2) we want to investigate how concerns related to 
previously stated research questions, which are deemed to possess uncommon 
features, which affects the organization; (3) our research questions are of 
unique nature, mainly due to the context and future aspects they provide, by 
answering these questions we intend to gain both new and important lessons.  

4.7.1 Observations 

Observations will be used as a tool for data collection; listening and watching 
will be used to enable analytic interpretation and learning. First and foremost 
we aim to observe organizations and in this context the behavior of entities. 
However, these entities consist of persons and hence their behavior may be of 
relevance to the behavior of the entities they operate within. Using observations 
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will enable the collection of first-hand information. Additionally, we aim to use 
observations as a tool to add, justify or decide the validity of information found 
through other tools or methods – that is, interviews, archives, financial reports, 
budget and operating statements including competition and market reports. 
When exclusively using observations for the collection of data it becomes 
problematic to translate the found data into scientifically valuable information 
since it is individuals who record and observes the intended phenomena. Since 
we intend to interpret and generalize the information found during the 
observations the question of validity and reliability of the thesis by comparing 
data collected with different tools. (Ghauri and Grønhaug 2010)  

Lekvall and Wahlbin (1993) further states that observations can be 
characterized of the following two main types: 

 Structured – the observer can interpret and know what behavioral 
patterns that is going to occur, hence can create a schedule for 
registration of the events.  

 Unstructured – the observer observes the entire setting without any 
previous knowledge of the event.  

The observation can then be defined as open, letting the observed person know 
about the observation, and masked, observing something or someone without 
stating the observation. 

The intended entities will be observed during site-visits, during these site-visits 
human observations will be used to collect data. This means that the observer 
will use their values and expectations, which implies that the extracted data will 
be limited by the observers constrains. One of the main benefits with 
observations during site-visits is that it enables the investigation of the intended 
phenomena or entity in its natural environment (Bertoni 2014). Some research 
also argues that data collection through observation is more objective and 
precise since the respondent’s, unaffectedly by the stated issues above, still 
illustrates and reflects behavior accurately. To overcome some of the 
previously mentioned issues the observers will aim towards viewing the 
phenomena unbiased and without any preconceptions (Plattner 2007). Further 
explained in the Pilot Study chapter 2. 
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4.7.2 Interviews 

Interviews will be used as a tool for data collection, which requires real 
interaction between the respondents and the researchers. Interviews can be 
conducted via telephone, email or in person; we will use a combination of these 
alternatives. An unstructured approach will be used during the interviews, here 
the respondents will have the freedom to discuss and have opinions related to 
the intended phenomena. The interviewers will hence mainly focus on 
providing the subject with lead questions and recording their answers. Neither 
the questions nor the answers will be coded prior to the time of the interview, 
meaning that this will be conducted post interview. The coding, interpreting, 
deduction and comparison to other sources of data will then be conducted in 
order to understand “how” and “why” – that is, the “how’s” and the “why’s” of 
the research questions (Ghauri and Grønhaug 2010). An example of how the 
validity and reliability can be evaluated is; if a subject during an interview 
speaks about a phenomena in one way and later, during observation, behaves 
in a contradicting way, the extracted information – from both instances – will 
be deemed to have low validity and vice versa. The same is true in regards of 
comparisons towards other information sources previously mentioned. If a 
subject either during an interview or observation occasion provides data that is 
unrelated to the research questions, the data will be deemed as having low 
reliability. We have thoroughly evaluate the collected data and, via deduction 
and comparison decide its validity and reliability. In addition, this entails the 
necessity for the interviewers to keep the focus of the thesis in mind when 
conducting an interview and asking leading questions. 

The structure of the questions were in a bullet form of standard questions 
formed before the interview, where it was of grave importance that the 
respondents could answer them in an open way; whereby new questions 
adapted to the situation were formed. The interviews have both been transcribed 
and recorded, in order to have higher reliability and to ensure traceability for 
the reader to follow the process of our interpretation and analysis, to be able to 
recreate the scenarios and follow our thoughts. In case of problems or further 
questions, the respondents have answered this by additional questions via email 
and telephone. The ability to gain a clear and accurate picture of a respondent’s 
behavior or position is a benefit with in-depth interviews. This is due to the 
method´s ability to provide the respondents with the possibility to freely answer 
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the questions in accordance with their own thinking. (Ghauri and Grønhaug 
2010)  

The open-ended questions enable this freedom, which is not the case when a 
respondent is limited by predetermined answering alternatives. This data 
collection method is highly appropriate for our intended thesis since it matches 
the purpose of and exploratory and deductive study to great extent. Some of the 
disadvantages of using in-depth interviews are that they require a skilled and 
cautions execution. In addition, the interviews are problematic to interpret and 
analyze in many cases (Ghauri and Grønhaug 2010). We indented to overcome 
these problems by using a combination of methods previously mentioned. 

It is assumed that most of the interviews will be held with experts, which is 
considered to be of a type called “expert interviews”. Since these type of 
interviews aim towards gathering information from a person with expertise 
knowledge within a specific field it is important that the interviewer have 
sufficiently knowledge within this field (Plattner 2007). The open-ended 
questions can be asked in such a way that allows the objective to educate the 
interviewer.  

In this thesis, we will partially try to look for the needs of the Urban Mining 
sector to enable the answering of the research questions. When observing 
people with the purpose of gathering information or finding a need there are six 
important things to remember (Plattner 2007): 

 Be able to look beyond any biases, you are there to listen and observe. 
 Be able to distinguish the difference between what people say and 

what they actually do. 
 Listen carefully to the stories being told and examinant how the 

subject relates to the successes and the failures. 
 Be aware of “work arounds”, people have the tendency to adapt and 

accept possible problems with the product. 
 Be able to see the difference between a need and a solution, needs can 

open up possibilities while solution can restrain them. 
 Be alert and look beyond what is right in front of your nose, look 

beyond the obvious. 
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Another important factor to consider for reliability and validity of the 
interviews was the selected number of interviews. The selection of qualitative 
interviews do not need be particularly large, but preferably it should implement 
a small number of well-performed interviews. The reason for this is that with a 
large number of interviewed subjects and interviews, the material becomes 
difficult to manage, which in return affects the overview of the result; hence 
increases the chance of important details getting overlooked. The focus was 
therefore on a few well-conducted interviews, which are considered to be far 
more valuable than several less well executed. (Trost 2005) 

The primary data was gathered via 9 interviews, where the participants are 
considered to be experts in their respective fields. To enable us to gather 
necessary data, aimed at ultimately allowing us to answering the research 
questions, the interviews were divided into four different field of investigation; 
sustainability, product-/service systems, general sales and business models. 
Key participants were found in collaboration with our supervisors. Once the 
participants were identified an interview request were sent via email; an 
example of a request can be found in Appendix 1-4. Questions related to each 
of the four fields were developed, some of the questions are found in multiple 
questions-fields since they were deemed relevant in more than one field. 
Included in the request email were the developed questions related to each filed 
together with a brief “context”, aimed at providing the participant with 
information related to our master thesis, which can be found in Appendix 1-4. 
The requests were then followed up by a telephone call, where the interviews 
were then scheduled either via a reply to the request email or over phone. All 
nine interviews were conducted over Microsoft Lync. In the beginning of each 
interview we asked the participant(s) permission to record the interview. Once 
the interviews were completed they were transcribed. The transcriptions can be 
found in Appendix 7., added in the transcribed documents are follow-up 
questions which we asked the respondents. In the interview sub-chapter 7.1, 
you can find the result of the interviews, which has been sampled in accordance 
with what is presented in the methodology chapter. The empirical information 
in its entity was sent to key overviewing personal, ensuring its accuracy. This 
means that risk of the study claiming something that is not consistent with the 
empirical data is reduced. All the interviews were also anonymous, they are 
hence presented as such, since this is not considered to affect the purpose of 
this report.  
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4.8 Analysis 

In the approach to analysis described by Hak and Dull (2009), pattern matching 
is limited to the testing of propositions and characteristics of one single case. 
Observed and expected patterns consists of value of variables which all relate 
to the single case. The pattern matching is based on triangulation suggested by 
(Yin 2009): (1) Data triangulation of different types of data. (2) Research 
triangulation between different researchers. (3) Theoretical triangulation 
based on different perspectives on one and the same set of data. (4) 
Methodological triangulation of different types of methods and approaches. 
The four groups of triangulations are chosen since they gather information from 
multiple sources of differentiated nature. It is intended to confirm or strengthen 
the view of the same fact or phenomena, hence perform a pattern matching. 

The variables were identified from findings from the literature study, as 
illustrated in the theoretical framework, chapter 5. Pattern matching was used 
to analyze the gathered data allowing us to understand the “soft- and hard 
values”. The outcome of the analysis, presented in chapter 8, were then utilized 
as key information to design and structure the BMC towards the Urban Mining 
business segment.  

4.9 Impact of Methods 

The case study design will provide us with necessary means in investigating 
social units of complex nature. Multiple variables will be taken into account 
when investigating said landscape with the aim of answering the research 
questions. We strive towards providing a result, which describes the 
phenomena in a rich and holistic way. Reading this thesis should provide 
meaning and insight to the reader, which may help aid further research within 
the field. Hence, a case study may help developing the base of knowledge 
within a field, which in this case fits the descriptive aim of this thesis. (Merriam 
2009)  

When compared to several other types of qualitative research methods a case 
study may provide larger issues when dealing with generalizability. However, 
this thesis aims towards investigating the current situation and future 
opportunities within a specific market, which includes several entities. This 
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means that the amount of variables included combined with the investigated 
mass should provide sufficient content to exclude issues of generalizability at 
this level. Whether or not it will provide sufficient information to make accurate 
predictions regarding the future of the market is a question left open to be 
answered by said future and the readers of this thesis. It is not the researcher 
but the readers who decide what can be functional in their context. With what 
is brought forth and presented in this chapter, we believe that we will have 
sufficient means enabling us to thoroughly investigate the intended field of 
study. (Merriam 2009). 

The case study presents several rational reasons for usage in this theses, 
however it also presents several limitations. Although a case study approach 
may provide us with the ability to analyze sought after phenomena in a desired 
way we may not have sufficient time or money necessary to complete such a 
task. Even if said task, a worth case study, is completed the result may be too 
meticulous or too drawn-out for affected individuals to read and use (Merriam 
2009). It is up to us to decide the level of necessary description, analysis and 
summary material and in this decision lies five key questions which we must 
consider (Stake 2005): 

1. How much effort to make the report a story. 
2. How much effort to compare with other cases.  
3. How much effort to formalize generalizations or leave such 

generalizing to readers. 
4. How much description the researcher needs to include in the report. 
5. Whether or not, and how much to protect anonymity. 

Since we will be the primary tools for data assembly and examination the case 
study approach is limited by the integrity and sensitivity of the authors’. 
Necessary training in observation and interviewing is limited to us, although 
vast and comprehensive theory are available to us this cannot measure up to the 
attainment of real-life experience. The researchers have to heavily rely on their 
own capabilities and instincts throughout the investigation. Hence, the 
limitations of a case study design for our intended purpose might not lie within 
the design itself but rather within the authors’. As presented earlier, in sub 
chapter 4.7, we need to be aware of that biases may affect the final result; the 
same is true for readers of this thesis. (Merriam 2009) 
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Problems related to the reliability, validity, and generalizability of a case study 
approach provides further limitations to such a design (Merriam 2009). This 
methodology chapter have presented several approaches, which are meant 
address, manage and resolve these problems. To demonstrate validity we will 
strive towards meeting such types of validity to a sufficient extent. Whether or 
not previously presented approaches meant to resolve such problems have been 
sufficient and adequate will be discussed later in this thesis. As previously 
mentioned we have to rely on our own capabilities and instincts throughout the 
investigation, this affects the reliability of this study – that is, how safely we 
are able to investigate what we intend to investigate. In addition to what is 
previously mentioned in this chapter, we intend to make use of available 
preventative instances such as tutoring and critical reviews to ensure the 
reliability of this thesis.  
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5. Theoretical Framework 

 
The theoretical framework aims to operate as a structure supporting the theory 
of this thesis. It analyzes the theory and explains the authors’ relationship to 
existing theory. In addition, it presents this thesis intended contribution to the 
academic field.   

 

5.1 Relationship to Existing Theory and Research  

Literary findings suggest that Business Model Canvas is a promising tool - with 
an intuitive and easy-to-use nature - for companies to rapidly analyze and 
discuss their traditional product sales situation according to the nine business 
elements in the BMC (Osterwalder and Pigneur 2010 & Wallin et al. 2013), 
thereby deriving the PSS and environmental concepts in the early phases. By 
having a value proposition as a central position, BMC provides an overall view 
of “what” and “how” the business would look like in the transition towards PSS 
development. Since PSS not only involves different organizational areas within 
the development organization but can also affect several organizational areas 
for the customer, this can challenge the marketing of the system and increases 
the importance of visualizing the value proposition in the business model.  

The cases presented by Stubbs and Cocklin (2008) have fund ways of 
redefining their core values in the eyes of the public, and through such work 
gaining public assent. This is highly connected to what is presented in UNEP 
(2012) relating to a green economy, were they state that a company should 
consider its context, industry, location and resource issues as well as the 
importance of communicating such complex undertakings as green economy 
gives rise to. UNEP (2012) also underlines the importance of creating a vision 
of how a company could look like in a green economy. 

Urban Mining, which we address as closely related to green economy, perhaps 
concludes in the fact that if you can find a process and/or technology enabling 
the extraction of valuable secondary material it is only the matter of time and 
development before this becomes economically viable. The potential resources 
will, at the end of their life-cycle, be available for reuse if, and only if, enabling 
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processes and technology are in place (Cossu 2012). Again, pin-pointing 
technological development as a key factor upon which all other awaits.     

We identify that enabling processes and technology will have to increase in 
power and decrease in cost, enabling it to be in place for the reuse of secondary 
material at the end of their lifetime. It seems like technology will somehow 
come to aid us. We fully agree on the possibility for this to happen, however, 
the shovel must be put to the ground somewhere. A company who is able to do 
this in an accurate way is presented with a great opportunity which may come 
to be highly profitable. Hence, a company´s ability to capitalize on such 
opportunity becomes key. As presented in Figure 5 – Competition and 
Technological Change (Osterwalder 2004) – and by following statements we 
assess the process of business model design to be a suitable aiding vessel for 
progress in an industry which requires innovation within the technical domain.     

In one of the examples presented in Brunner (2011) cities in Asia have an input-
output ratio of solid materials that exceeds 10:1, meaning that demands cannot 
be meet by recovering materials from the urban landscape in such cities. 
However, this does not mean that contribution, adding further purpose to 
material in these cities should be undervalued. Changing the systematic 
approach to material stock in expanding cities may hold key functions in the 
ability to satisfy needs and fulfill demands in the future. As Cossu (2012) 
indicates that the idea of Urban Mining goes beyond the ideas of separation and 
collection.   

In Krook et al. (2011) two “hibernating” cable based power grids, one in 
Linköping and one in Gothenburg, are compared to each other. From an Urban 
Mining perspective the grid in Gothenburg would represent a more preferable 
location when compared to Linköping. Despite the fact that there are no 
economically viable technology or processes for extracting the metals from 
such a grid available today, researching such areas and awaiting suitable 
technology and processing could be economically beneficial. Hence the 
question regarding necessity and accessibility of material databases arises. For 
a single company the necessity of having access to rigorous and comprehensive 
database regarding material and resource flow may seem low. However, even 
if information regarding several of the materials are irrelevant the database still 
provides the opportunity of following one or several key materials for the 
company. In addition, if one or several of the materials start becoming less and 
less attractive due to reasons such as availability, abundance, element 
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concentration, speciation and partner minerals it will allow them to be proactive 
in their search for a new or complimenting material. Information which is 
gathered from such a database can allow companies to make early (proactive) 
decisions related to a PSS-offering, improving the chance to fulfill customer 
needs (Sakao and Lindal 2009).     

Such economic modelling suggested by Brunner (2011) need to incorporate 
several relevant factors already suggested in the test. In addition to this, the 
model need to be incorporated into already existing and utilized tools. 
Providing the user with an easy to use tool not spanning outside the boundaries 
of already existing tools but, rather, incorporated as an extra feature. Ideally, 
this tool would be able to access such a database suggested by Brunner (2011) 
and retrieve the desired information.   

The functional issues that are integrated to engineering and design processes 
via life cycle integration can tend to have a small scope if not done correctly. 
Focusing on reduced rework resulting in a more fast-phased development 
process is arbitrary. However, it may prove to be an insufficient result for such 
function in tomorrow’s even more fast-phased society and system landscape. A 
wider perspective, such explained in the background of this thesis, offers 
several benefits. Tools enabling such wider scope to be integrated into standard 
engineering and design processes can hence provide the ability to incorporate 
additional factors into these processes. If correctly implemented such a tools 
should offer additional viability and longevity for the system in its life cycle. 
Additionally, such an approach is aligned with the ability to provide 
standardized and disciplined functions for a constant but flexible development 
process in an ever changing landscape. We aim to investigate business models 
and the viability of PSS and sustainability from such a context as the one 
described above.  

Findings presented by Isaksson, Larsson and Öhrwall-Rönnbäck (2009) 
indicates that manufactures are progressively offering services integrated with 
their base products. However, the road leading to such additional services is not 
clear. We found this intriguing, which resulted in three questions: Are they 
developed as an add-on since the thought process was not there to begin with? 
Are they developed due to technological breakthroughs and development? How 
does this process look like and what are the drivers behind it? We aim to further 
investigate how these service offerings are developed.  
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The literature presented by Isaksson, Larsson and Öhrwall-Rönnbäck (2009) 
and Sakao and Lindal (2009) gave rise to another question: Has the previous 
PSS not been strong enough to hold its own weight or is the market simply not 
ready for the transition? As indicated by the literature there seems to be a wide 
based confusion regarding how to manage development and implementation of 
a PSS. Perhaps this is not a peculiar phenomenon given the fact that PSS is a 
relatively new way of viewing the landscape of a product and its surroundings. 
However, we aim to add to the current mass of literature trying to give clarity 
to the issue. We do not aim to provide one clear answer that is suitable for use 
in all scenarios, but rather providing a model which is suitable for one scenario 
giving the reader full liberty to interpret and adapt the model to manage their 
specific needs. At best this results in the model evolving and improving, finally 
reaching a state where it might be seen as a point of reference for future PSS 
design. 

Although, the lack of research related to the characteristics of PSS presented by 
Mont, O, K was made in 2002 and much progress within the field have been 
made since, we have not been able to find investigations filling the “gaps”.  

To sum up the literary findings regarding PSS, when deciding on whether or 
not a company should conduct the substantial commitments which is required 
for a company to adapt to a PSS approach they should take the following factors 
into consideration: Are they ready to incorporate PSS into our strategic 
decision? Is their intended market segment ready to accept the offerings of PSS 
and do they understand the benefits and added value which their system will 
provide in relation to the potential competition? What environmental benefits 
do they want to retrieve from adopting to a PSS approach? The fact that 
sufficient studies of several characteristics of PSS have not yet been conducted 
does not mean that a company is not able to asses these characteristics from 
their point-of-view – that is in the specific situation that they are in. However, 
we see an opportunity in aiding this process and providing supportive 
guidelines.   

 



 

69 

5.2 Variable Framework 

Figure 16. below illustrates the “variable framework” for this master thesis. It 
is a conceptual level model aimed at illustrating interaction between key factors 
relevant to our research problem, which is explained in 1.3 problem 
formulation. The five different areas presented in the picture may not be defined 
as “typical” variables, however the areas are all deemed to be essential to the 
dynamics of the investigated phenomena. Hence, they are presented as 
representatives for variables in this master thesis. Our dependent variables is 
called “Business Model Context”, in this thesis the ultimate context will be 
Urban Mining. The “Business Model Context” variable is of primary interest 
since this thesis aim to understand and describe this variable. “PSS Types”, 
“Sustainability Aspects” and “Standard Business Aspects” are assessed to be 
independent variables since they are not affected by the dependent variable but 
may themselves affect the dependent variable in either a positive or a negative 
way. Since they can affect the dependent variable in either a positive or negative 
way – that is, may affect the quality of the dependent variable – and they 
incorporate a time dimension – that is, they may progress and evolve over time, 
they differ in quality affect over time resulting in that they can be assessed as 
intervening variables as well. We chose to delimit this framework from the 
complex nature of such a problem and choose to disregard possible intervening 
variables. The moderating variable is called “Urban Mining Characteristics”, it 
is a moderating variable since it affects the relation between Business Model 
Context and PSS Types, Sustainability Aspects and Standard Business Aspects 
– that is, it affects the relationship between the dependent variable and the 
independent variables. Urban Mining Characteristics lays the foundation for 
this thesis, impacting what is relevant to investigate and what is not, since its 
aim is to investigate the design of a business model suited for this area. Each of 
these variables can be divided into smaller fragments, however, the precise 
investigation of such smaller fragments are assessed to lie outside the reach of 
this master thesis.  
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What PSS type is most viable for 
value creation related to our goals 

and restrictions?

Do we need a new business model 
for Urban Mining or can we 

adopt the current Business Model 
Canvas?

What Sustainability aspects 
are appropriate for our goals 

and restrictions?

What PSS and Sustainability 
characteristics are required 

in the Business Model 
Canvas?

Business Model Context 

PSS Types Sustainability Aspects

Urban Mining 
Characteristics 

What ”Standard” Business 
Aspects aspects are 

appropriate for our goals and 
restrictions?

Standard Business 
Aspects

Independent 
Variable 

Independent 
Variable 

Independent 
Variable 

Dependent 
Variable 

M
oderating 
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Figure 16. Illustration of variable framework. 
 

5.3 Research Footprint 

This thesis aims at contributing to the academic field by providing a framework 
for a business model within the field of Urban Mining. In doing so, we have 
chosen to use Osterwalder’s business model canvas (for reasons presented in 
chapter 2.1.2) – the choice was impacted by Brunners (2011) suggestions for 
economic modeling including preferences stating that it should be an easy to 
use tool not spanning outside the boundaries of already existing tools but, 
rather, incorporated as an extra feature. We see the main advantage of 
modifying an already existing tool as the ability to reach a broader audience 
since the tool is already utilized.  
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There is a need to arrive at a business model focused on a seeking function or 
availability rather than just physical products (Barquet et al. 2013). One tool 
serving this function is the Business Model Canvas (BMC), which can be used 
to systematically understand, design and implement new business models 
(Osterwalder & Pigneur 2010). However a general view is that there is a 
problem, mainly for manufacturing companies, overlooking the PSS 
perspective and the overall environmentally sustainability effects – from cradle 
to grave (Wallin et al. 2013 & Won et al. 2013). BMC is generally viewed as 
an intuitive and easy-to-use tool that covers different elements which have been 
identified as critical for the development of a successful business model; where 
Wallin et al. (2013) sees an opportunity to provide an initial vision for 
companies that wants to move towards PSS by enabling a view of the business 
from a holistic standpoint.  

There is little research on the topic of BMC incorporating a PSS approach (e.g. 
Wallin et al. 2013, Barquet et al. 2013, Kim et al. 2012 & Lee et al. 2011). 
Although existing literature, in accordance with Barquet et al. (2013), Wallin 
et al (2013) and Won et al (2013), indicates that business model concepts can 
be useful to integrate a PSS perspective, there is still a scarcity of guidelines to 
assist companies in this respect. Barquet et al. (2013, p.703) have studied this 
phenomena, where they made the following statement: “The next steps of this 
research embrace the proposition of an application process for the framework 
and the identification of linkages between the PSS characteristics and the types 
of PSS”. Furthermore recent publicized articles as Won et al (2014) and Wallin 
et al (2013) stresses the importance of a further developed business models in 
the PSS area to ensure its viability towards developing businesses for the future. 

All of these aspect indicates that there is a need for PSS and sustainability 
perspectives in today’s business models to ensure its future viability in an 
Urban Mining segment. Ultimately, we aim towards providing tools that will 
help companies capture and capitalize within the field of urban mining. This 
provides the reasoning for incorporating economic- and technological aspects 
related to the evolution of the Urban Mining business segment. We hope that 
the tool will help companies willing to take on the risks entailed by a transition 
into a green economy and/or sustainability.             
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6. Urban Mining – Key Observations 

 
This chapter present the key findings from the pilot study in a brief summary 
consisting of one table and one strategy canvas. It shall illustrate certain key 
aspects for both the Construction and Demolition (C&D) industry and the 
Urban Mining segment.  

 
 

During the pilot study specific drivers and trends were identified from the 
observations, interviews and field studies. The results from these are 
summarized and presented in the Table 6. below, For more information the 
reader is referred to PSS Extreme Innovation Course Report, found in Appendix 
8., and Stanford report (2015). 

Table 6. Observed key observation in the pilot study. 
Regulations 
and laws 

In general the C&D industry and waste management is becoming 
more regulated which creates more factors to attend to.  
Examples of such are noise levels, controlling dust, umber of 
fractions for sorting etc.: 

-Certain materials gets forbidden. 
-Lower emission levels.  
-Certain materials gets hazardous in large quantities. 

Material 
Waste   

-Less material ends up on the landfill:  
-Increased sorting and attentions to the 3Rs (reduce, reuse and recycle). 
-Increased traceability and “waste accounting”. 

Machines 
and 
Technology 

Operations gets more advanced, which requires more advanced 
machines or new kind of machines: 

-Easier interface and track of the operations. 
More efficient machines: 

-Ergonomically, fuel efficient, smaller and purpose adapted.  
Increased needs for identification of materials: 

-Both automatic and manually. 
Increased sorting/extraction of material: 

-Simplified processes, shorter cycle time and automatic processes. 
Special applications adopted for different needs, sometimes even 
unique “work arounds”. 

Site More Secure working space: 
-Less accidents and fewer thefts. 
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-Controlled working environment. 
Less employees at a work site. 
More planned and usage of IT planning, process and simulation aid.  
Less disturbances;  

-Less vibration, noise, dust, effect on the society and infrastructure.  
Customer Closer relationship to the customer: 

-Proper identification of needs and interpretation of such.  
-Proactive instead of reactive approach. 
-Interactive user-face between PSS solutions. 

Over all Urbanization, hence cities gets denser: 
-Need to reconfigure old space. 

Systems connected to the whole chain, which enables information 
analysis.  
Deconstruction as future mining industry: 

-Move mining to the C&D industry. 
 
The drivers and trends were then categorized in a table, found in Appendix 5., 
to create a strategy canvas in order to illustrate and identify blue- and red ocean 
factors. For more information about specific table data see Appendix 5. 

 

Figure 17. Strategy Canvas comparing the identified factors of Urban Mining 
and Traditional C&D Industry. 

Figure 17. illustrates the different needs and what aspects to consider in the 
different “markets”. These are important factors to consider when addressing 
the Urban Mining segment to achieve a fit between the customer segment and 
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the value proposition. More information about each specific variable can be 
found in Appendix 5.  
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7. Empirical Research 

This chapter presents the empirical findings of this thesis. Findings are drawn 
from interviews with Volvo CE employees, these provided the authors’ with 
additional secondary data which is presented in Appendix 6.  

 
 
[Removed due to confidentiality]   
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8. Analysis 

 
This chapter aims at describing how a company can use PSS and sustainability 
approaches to futureproof their business model. It does so by comparing 
empirical findings to literary findings. It aims to describe an example rather 
than a general model.

 

8.1 Incremental and Radical Innovation Focus 

Volvo CE views themselves as a tech driven company in comparison to its 
competition. Looking at Volvo CE’s development of products, only a small 
amount of radical innovation related to “in house products” can be found. There 
is instead an ongoing trend towards standardization and unified concepts which 
are intended to target a wide range of the world’s markets. One factor for this 
is that Volvo CE, like other companies, have limited resources, therefore have 
to decide which business opportunities to address. This is something that can 
be viewed to be in accordance with structural changes related to core purposes 
and values of a company. In doing so a company have the possibility to create 
a hedgehog concept (Collins 2001). It is also important that the company’s core 
values and culture reflects the work that shall be achieved when addressing the 
environmental aspects (UNEP 2012). 

Looking at today’s market, one of the identified trends is that during the last 
years the market itself have not grown so substantially, but the number of active 
actors have. The big actors on the market, in comparison with the small ones, 
are in general relying on high volumes to achieve good results. This can be 
interpreted as an indication that delivering standard products is not enough. It 
can be argued that large actors like Caterpillar, Volvo CE and Komatsu should 
be able to have large scale synergies, and hence compete with smaller actors 
forcing them towards a lower market share or insolvency in the existing red 
ocean. This is however not the case. Instead when looking at Volvo CE’s 
domestic market, small actors as Ljunby Maskin can find small niche markets 
within the red ocean by attending to more specific needs for certain customers. 
This is, in accordance with Osterwalder (2004), Kajula et al. (2009) and Zott et 
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al. (2011) thoughts about competition and innovation in business models, 
observed to be a cornerstone for success in this market as well. Volvo CE’s 
response to this is to use partners for developing special applications, which 
can incorporate radical innovations features. Such work is conducted by the 
Special Application Solutions (SAS) function. 

One observation is that the market have different needs which requires attention 
to. The increase in number of actors on the market also indicates that the big 
players cannot have specific products, covering all the needs which requires 
attention. When addressing a company’s business proposals it is therefore 
important to look at it from a perspective of financial growth and specific 
customer needs. Stubbs and Cocklin (2008) research have shown that a focus 
on environmental aspects – restoring and maintaining the environment – and 
social aspects leads to higher financial returns. The recent increase in demand 
for Volvo CE’s environmentally friendly products is another indication of this. 
It is therefore important to look beyond a customer’s specific need and instead, 
establish a perspective from a high vantage point. When developing the value 
proposition, the vantage point should oversee customer needs and relate those 
to internal company conditions and externalities. 

8.2 System Structure – Organization, Dealers and 
Partners 

The SAS function enables Volvo CE to address smaller niche markets (widen 
its market segment) without the need for high volumes, hence keeping its focus 
on core activities and diversify investments. To have the possibility to acquire 
these partners, if or when it makes financial sense – primarily affected by high 
volumes, market drivers and positive effects on existing offers–, it is necessary 
to have a continuous up to date of their business proposals (Osterwalder 2004). 
This could result in a built in protection in their business models. However, if 
Volvo CE wants to integrate the product in their in-house production this would 
probably be a more expensive alternative. This makes the collaboration with 
key partners and stakeholders even more necessary in the process of reaching 
sustainability on a system-level – that is, both internally and externally (Stubbs 
and Cocklin 2008). To establish and maintain such a network of stakeholders it 
is necessary to develop common system-wide vision, mission, plans, strategy 
and tactics for working towards sustainability (Windsor 2004).  
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The fact that Volvo CE use outsourced dealers and partners to innovate means 
that they have to rely on secondary data. It is therefore of important that they 
keep up to date with both its partners and dealers in order to catch new trends 
and soft values of their customers to continue the innovation (Kajula et al. 2009 
& Zott et al. 2011). These soft values are often hard to understand, varies and 
are valued differently over the globe. They should therefore be addressed from 
a standard framework, in the perspective of “Volvo CE to partner” and “Volvo 
CE to dealer”, hence constructing a value proposition targeting different 
regions on the globe becomes a necessity. This is further indicated by the 
globalization which creates a hostile and complex business environment – 
implying a need for a framework or canvas that can illustrate guidelines for 
these parties of how to manage these values in relation to multiple distribution 
channels, supply chains, IT infrastructure, strategic partnerships and still stay 
flexible enough to react to market changes (Osterwalder 2004). Volvo CE has 
already showcased their flexibility by offering machines from Shandong 
Lingong Construction Machinery Co. (SDLG) to mature-/high regulation 
markets. It is therefore important to address different regions with different 
value propositions – based on identified soft values – striving to find, and offer, 
the “right” fit. In addition, the new offers should strive towards generating 
indirect sales, such as enabling a modified product (low margins) which in 
return can create the opportunity to sell 50 standard machines (high margins). 
Such offers serves as catalysts – creating an opportunity to sell more standard 
machines with as low extra development cost.  

When a supplier uses dealers and partners there is a need to secure its service 
network – that is, aftermarket, maintenance and service offers. Barquet et al. 
(2013) means that a well-connected PSS network between the customer and 
company is necessary for adopting a PSS approach. Volvo CE have the greatest 
market share in Sweden and Norway where they have the most developed and 
the best performing service networks available on those markets. Hence, 
developing service-networks has the potential of being a possible catalyst for 
Volvo CE. These service network can also be seen as a potential information 
hub to identify customer needs, something that Volvo CE are using its “best” 
dealers for.  

The participation of all stakeholders becomes even more important when 
planning and implementing a Sustainable Business Model (SBM). It is relying 
on relationships of collaborative nature between stakeholders who share the 
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same objective e.g. social and environmental prosperity in addition to value 
creation (profitability) (Windsor 2004). By increased collaboration in a global 
network of dealers and partners co-development and production of parts can be 
achieved. For Volvo CE the shipping cost of small quantities of products makes 
it impossible for them to compete on certain markets. Extensive collaboration 
with dealers and partners, similar to those already established, could hence open 
up for new market entries.  

8.3 Aftermarket and Services 

The complex nature of the Construction and demolition (C&D) industry makes 
soft values hard to quantify, Volvo CE machinery can work with several 
different tasks in several different geographical areas. This results in problems 
related to capturing and quantifying several parameters. Hence, quantifying soft 
values can be assessed as a functional barrier, number 5 in Colen and 
Lambrecht’s (2013) strategic guidelines for successful implementation of PSS. 
In addition, the functional barrier affects Vovlo CE’s capability in achieving 
the 1st and 2nd guidelines - (1) establish limitations to the uncertainty- and 
complexity factors of service related activities and (2) Identify scaling- and 
merging effects which entails the implementations of a PSS approach. 
Additionally Volvo CE customers sometimes have a hard time identifying the 
value of services – making it essential for Volvo CE to inform them of such in 
their value proposition enabling a PSS approach. 

Volvo CE is working on developing their aftermarket, one of the problems is 
identifying and capitalizing on 2nd- and 3rd generation of machine owners. In 
some cases the machine owner is simply not identified and in some cases they 
find the cost of service and maintenance, including buying new components to 
high. Dealer rental options and remanufactured components aids in the process 
of overcoming such barriers for the customer. Rental options creates a lower 
initial investment for the customer and relives them of certain efforts related to 
managing the machine (Barquet et al. 2013). Rental options would also mean 
that Volvo CE can directly identify all generations of machine owners allowing 
them to capitalize on the entailed opportunities; where remanufactured 
components creates feasible business cases for customers which otherwise 
would not be possible. For Volvo CE a pro-longed machine life would result in 
an increased demand on services and components – allowing them to capitalize 
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on such. However, increased pressure is put on prolonging the lifetime of 
machines, both on Volvo CE and the dealers. Assuming that the lifecycle of 
machines are in fact prolonged and re-manufactured components combined 
with overhaul functions, a rental option would decrease total cost of ownership 
– making it a suitable vessel and an important KPI for the implementation of a 
PSS approach.  

The fact that Volvo CE continuously develop their aftermarket comes with 
several benefits. Brazil have high import customs and high taxes related to 
financing of imported machinery. Volvo CE overcame this problem by 
establishing manufacturing and aftermarket functions in Brazil, allowing them 
to compete on the same terms as local brands. Another example is the 
acquisition of SDLG which previously had an almost non-existing aftermarket, 
using centralized OEM parts, meaning that the machines could not be sold 
outside China. After the acquisition, Volvo CE made necessary changes to the 
machines, incorporated standard Volvo CE parts, and established a service- and 
aftermarket infrastructure. This meant that the machines could be sold outside 
of China and better compete on the Chinese market. But the benefits of 
developing aftermarkets is not limited to competitive advantages, it also means 
longer lifetime for the machines which has substantial environmental benefits. 
In addition to aftermarket development Volvo CE also prolong machinery 
lifetime by continuously improving quality while reducing costs. For Volvo CE 
working like this is a necessity, since their machines have a high entry-level 
price they have to show their customers that they have a lower “total cost of 
ownership” than the competition. Having a comprehensive and well developed 
aftermarket also comes with addition economic benefits for Volvo CE since 
indirect revenues represent 80-90 % of Volvo CE’s total revenues. These 
examples showcases how it is possible to capitalize on sustainability with the 
help of a PSS-approach.  

Related to CSR, stakeholder input is an important part for Volvo CE, including 
both internal and external stakeholders in this process. The input becomes 
essential when it comes to working towards long-term sustainability which is 
required by their core values. Such work is in accordance with what is required 
to achieve a sustainable business model, shifting from shareholder to 
stakeholder focus (Stubbs and Cocklin 2008 & UNEP 2012). Such work also 
enables competitive advantages – being part of an entire collaborative network 
of stakeholder allows a company to make more precise decisions (UNEP 2012).  
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Parts of the Volvo CE customer segment is requesting rental options, and some 
wants Volvo CE to manage entire fleets of machinery. This is starting to change 
the way Volvo CE view their machines and gives rise to “new” questions like 
how long is the machines productive life and can we prolong it via updates. In 
the customer requests for “total solution offering” Volvo CE is in a unique 
position, since they are part of the Volvo Group which incorporates the 
following brands Volvo Penta, UD, Terex Trucks, Sunwin, SDLG, Renault 
Trucks, Pervost, Nova Bus, Mack, Eicher and Dongfeng. This means that they 
have a competitive advantage in being able to better answered up to customer 
requests for “total solution” offerings. In such a process, “Site Simulation” 
becomes an aiding tool. The transformation into providing “total solutions” and 
PSS-offerings should according to Isaksson, Larsson and Öhrwall Rönnbäck 
(2009) overtime result in increased customer value, return on investment and a 
more steady cash flow. Such transformation should answer up the shift in 
economic focus presented by Rajkumar and Baxter (2009). However, Volvo 
CE’s customer segment is diversified hence the customers “interest” in 
sustainability is varying – as a result a business model must manage such 
diversification. 

8.4 Identifying New Businesses 

When the business proposition are identified there is a need to rapidly promote 
this at Volvo CE, both internally (to the staff) and externally (dealers, partners 
and customers). This requires Volvo CE to look at the expected outcome from 
a business model point of view – frame to describe and motivate how business 
proposals works today – or a prescriptive business model – providing an 
illuminated path of what needs to be fulfilled and work in accordance with the 
assumptions or standards (Osterwalder et al. 2005). In the current business 
standard, Volvo CE primarily uses prescriptive business models when 
motivating business opportunities – high volumes and positive trends. Hence, 
there is a need to use a tool which illustrates these aspects. One solution could 
be to use a descriptive business model as the business model canvas 
(Osterwalder and Pigneur 2010).  

The usage of a descriptive business model is key when trying to adopt to a PSS 
and sustainability focus. Going towards new types of business proposals might 
partly exclude focus on the old business drivers (Osterwalder et al. 2005). In 
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fact, according to Barquet et al. (2013), one of the main challenges for 
companies wishing to adopt a PSS perspective is the identification process of 
identifying the required changes in their business. Tan (2010) and Tischner et 
al. (2002) states that business models concepts can be a useful tool to fill this 
gap – PSS characteristics –, since the implementation of PSS aspects often 
requires redefinition of existing- or the creation of new business models. 
Tukker and Tischner (2006) further supports these theories, by arguing that it 
is important to conceptualize PSS in terms of business models as a facilitator 
for further adoption. The business model may be redesigned to support PSS 
offers; since the underlying success of a company depends on its operations, 
strategies and networks. 

If you are looking at financial aspects from a PSS perspective, capitalizing 
during the initial sale of the product does not need to be the primary point of 
focus. Furthermore, the customer needs far exceeds the single need for 
ownership – a single product is, in many situations, not sufficient to fulfill 
customer needs (Sakao and Lindal 2009). In addition, a company should look 
at the whole lifecycle of a product and every system in its surroundings. One 
thing to consider could be to look at the aftermarket for the product. When 
looking at Volvo CE’s aftermarket, it is here where most of the revenues are 
generated. Therefore there is a need to attract more customers – bring up the 
volume – and make them come into “the loop” – staying with Volvo CE’s 
products for a long period of time. One way of increasing sales volumes is to 
create the best product on the market, which some companies within the market 
is focused on. Another way is to offer a PSS solution, where the customer gets 
“tied” into the offer (Barquet et al. 2013), where important aspects would then 
be to offer solutions during the whole lifetime of the product. A descriptive 
business model would in such a case look at how a surrounding system could 
support the business proposal. A company can then connect the business 
proposal and the actual user case to answer the question of how to build a 
product offer and connect it to the sales possibilities (Osterwalder et al. 2005). 

When addressing the business proposal it is important to look at a company’s 
risk assessment. For companies, working with safety-, health-, and 
environmental welfare indicators results in decreased long-term risks. Which 
means that they can obtain capital at lower cost (Sharfman and Fernando 2008 
& Mackey, Mackey and Barney 2007). Volvo CE works with such welfare 
indicators, indicated by their core values, collaborations, decision making, re-
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manufacturing programs etc. However, for this to also be viable in the short-
term, one have to continuously separate the factors, which does or does not 
affect operational cost sufficiently. Striking the balance between short- and 
long-term strategies, sequentially striving for finding ways of incorporating 
factors which prove to be relevant. The SAS-function reduces risk by reducing 
the initial invested necessary to explore new business possibilities and operates 
as a scanning function searching these new opportunities.  

8.5 Total Cost of Ownership 

Volvo CE has started to deal with the total cost of ownership instead of just 
focusing on the initial price. A problem related to this is providing customers 
with quantified soft values, where such, related to environment have proven 
valuable in some of the latest deals for Volvo CE. It is therefore important to 
have a value proposition where you can highlight such aspects which will be of 
use for the customer (Wallin et al. 2013 & Barquet et al. 2013). Since Volvo 
CE is seen as a tech-driven company these aspects becomes even more 
important, because the customer have not demanded them directly, hence they 
need to show the positive aspects.  

To create a successful PSS concept where the customer rents the product, it is 
necessary to have an offer that has “static” costs to determine a fixed price of 
use (Barquet et al. 2013). In Volvo CE’s case this mean that it is necessary to 
predict how much the “total cost of ownership” would be for specific cases and 
then base a monthly fee on this. However, when working with a diversified 
product portfolio, incorporating modified tools and customized features makes 
it difficult to determine such “static” costs. In such a situation, cost of 
ownership needs to be specified for each specific offer. One way of addressing 
these “dynamic” costs is to link it to the usage of the machine. In either case 
there is a need to use tools to overview the use of the products. This will not 
just enable cost adjustments for specific situations, but also more efficient 
analysis of determining future fixed prices. These kind of offers will create a 
closer relationship to the customer, where the supplier will affect its operations 
in a new way (Barquet et al. 2013). By gaining this new “relationship”, there is 
a need for supporting PSS offers and tools to overview such processes. 
Customer data can be gathered and analyzed via tools, such as site-simulations 
and care track. This can enable Volvo CE to customize a machine or whole 
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systems, resulting in these machines going from being just a tool to an 
integrated part of the customers process flow (Barquet et al. 2013). The PSS 
approach can be the bridge towards a more proactive value proposition where 
the soft values from the customer are integrated by the gathered data. By being 
proactive there is however a need to establish trust between the customer and 
the PSS supplier, allowing for gathering and analysis of the customer data. This 
will be an essential key in providing a system which has the ability to respond 
to unknown customer needs (maintenance, services etc.) in advance (Barquet 
et al. 2013). If this is established, a PSS offer would in the end have the potential 
to enable the following: 

 Closer relationship to the customer, hence being a proactive part instead 
of a reactive part of their processes. This will tie the customer even more 
to the supplier and creating a bigger hurdle to change supplier since this 
would mean changing the system, therefore also creating a new initial 
investment cost and “learning” period. (Barquet et al. 2013) 

 Create traceability of processes and environmental effects of the 
products.  

 Using big and small data to find potential efficiency factors (“hard- and 
soft values”, both for the customer’s production and for supplier when 
developing products (Barquet et al. 2013). The new analysis capabilities 
can also create new value propositions and enhance the value of existing 
products. 

8.6 The Value Offering 

Volvo CE continuously work to create customer focused total solution 
offerings, this work is progressed through developing their aftermarket, 
creating adding telematics solutions and offering education in how to 
efficiently operate their machines. Such work is beneficial for the customer 
since they can save money through site optimization and fuel efficient 
operating. It is also beneficial for Volvo CE since a satisfied customer is often 
one that returns, generating more business. Volvo CE have also identified post-
sales opportunities and are capitalizing on such, which is indicated by that fact 
that 80-90 % of Volo CE’s total revenues comes from indirect revenues. 
However, to make a “true” PSS-offering, ownership of the machines should 
stay within the manufacturing company (Isaksson, Larsson and Öhrwall 
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Rönnbäck 2009). Volvo CE indirectly offers this service through their dealers, 
but since they do not own all dealers they cannot fully control this process. To 
further utilize the benefits of a PSS offering, collaborator efforts and actions 
needs to be taken by both Volvo CE and their dealers. Another strong indicator 
showcasing that Volvo CE are in fact transitioning towards a PSS offering can 
be demonstrated by the partially fulfillment of all 5 strategic guidelines 
presented by Colen and Lambrecht (2013). Much of Volvo CE’s current focus 
is on increased quality while decreasing cost. This is beneficial for important 
KPI’s (key performance indicators) and from a sustainable point-of-view. 
However, from a PSS point-of-view the primary focus should instead be 
costumer value incentive. The reason for why a PSS offering is not pushed 
harder by Volvo CE can be found in chapter 4 where some information 
indicates that diversified customer segments means that some customer are 
ready to accept a PSS offering and some are not, combined with slow moving 
customer opinions this results in that Volvo CE must slowly push the offerings 
onto the market and await its readiness. Other findings suggest that the time to 
take the PSS approach from philosophy into making is now. 

When developing value adding-functions in a PSS-offering for customers while 
integrating services, the design process is affected. In such a process both 
hardware and software needs to be developed in one coordinated process 
(Isaksson, Larsson and Öhrwall Rönnbäck 2009). The empirical findings 
related to Volvo CE’s design process are marginal. Hence, the assessment of 
how well Volvo CE is able to integrate both product and service in a 
coordinated design process becomes absent. However, some indicators can be 
found – Volvo CE offers a customer focused telematics system called Care 
Track which requires integration between hardware and software. Volvo CE 
previously had one planning function for products and one planning function 
for services but has lately been working on merging those functions. In 
addition, one of the first steps after successfully conducting a pilot program is 
the development and integration of telematics and interface infrastructure. 
Customers, both dealers and end-customers, are involved in the pilot programs 
and can hence impact the design of the end result which is in accordance with 
Isaksson, Larsson and Öhrwall Rönnbäck (2009) suggestions for such a 
process.  
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8.7 Dimensions of Sustainability 

The three sustainability dimensions – ecologic, social and economic – 
presented by Deutscher Bundestag (1998) & Finkbeiner (2007) are 
incorporated in Volvo CE’s core values and by the aspects considered when 
developing a new product or service – material efficiency, energy efficiency, 
and control of substances. However, since these factors are not suitable for use 
as design parameters but should be used as “assessment-for-sustainability”, one 
can assess the sustainability of Volvo CE’s “design-for-purpose”. To ensure a 
high result on such assessment, and to consider the fact that impacts throughout 
a product’s lifecycle, to a large extent, is determined by decisions made at early 
stages (Roozenburg & Eekels 1995, Charter & Chick 1997, Ritzén 2000, 
Hallstedt 2008) a Life Cycle Design can be used. In addition, this would be in 
accordance with innovations in sorting, automation, flotation and comminution 
for a sustainable future which is requested to guide the mining industry, 
enabling a company with a better framework for working with the 3 R’s (reuse, 
recycle, reduce). The addition of a Life Cycle Design would have to incorporate 
existing Volvo CE factors while adding additions ones related to “the wider 
perspective”. 

For Volvo CE’s customers to consider sustainability; quality-, safety- and 
economical aspects, it must be on the same level as competing offers. However, 
the ability to innovate sustainable solutions attract consumers, increasing sales 
and market position (UNEP 2012). Meaning that if the requested aspects are on 
the same level as competing offers, a sustainable offer could attract more 
customers leading to increased sales and improved market position – entailing 
enhanced financial indicators. Since it is primarily the larger customers who 
focuses on sustainability and Volvo CE have identified the importance of 
finding and collaborating with these, a road towards system-level sustainability 
is being paved out. This is in accordance with findings in (Stubbs and Cocklin 
2008) which suggests that collaboration with key partners and stakeholders is 
necessary to reach sustainability on a system-level. This is further supported by 
Volvo CE’s decision making and prioritization process, of which glimpses are 
presented in chapter 4, also the by the identification of the value by striving for 
long-term sustainable relationships with all stakeholders. The fact that Volvo 
CE during the last years have gotten a lot of deals due to its environmental focus 
can indicate that this is the right way to go. It has however not always been the 
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case since Volvo CE’s focus on its core values have also made it being viewed 
as a more expensive brand. Therefore also missed out on deals in relation to 
certain geographical areas. It is therefore important to consider the value 
proposition in relation to the price the customer are willing to pay (Osterwalder, 
2004). Since Volvo CE view themselves as a technology driven company it is 
also important to think of the customer in such design process. 

8.8 Sustainable Drivers 

Politic incentives are not what are driving the C&D industry towards making 
sustainable commitments, it is instead firms and their collaborative partners. 
Volvo CE primarily have near-future commitments related to fuel-efficiency of 
their machines and long-term commitments related to “new” technology. The 
long-term commitment is consistent with point four on the UNEP (2012) 
action-plan – Push policy change forward by investing in technology 
innovations and visions that new market needs. As explained in the introduction 
of this thesis, a sustainable mining industry is guided by technical innovations 
(Krook and Baas 2013, UNEP 2010 & Brunner and Rechberger 2004). The fact 
that Volvo CE views themselves as a technology-driven company might 
suggest that they are positioned for a leading position in this change. One 
argument for this is that the legislation and laws will probably get even more 
restricted than before, as the research have shown. This means that the company 
that are in the front of this technology development can benefit from positive 
externalities, in the form of more restrict legislation and a green trend, which 
will “push” the customer to the seller that can provide such offers. By trying to 
determine externalities companies can get an extra advantage if they are 
papered for such events. Volvo CE had, as previously mentioned, already 
endured such gains when dealing with key accounts that are in the front of the 
sustainability development. 

8.9 Connection to Urban Mining 

The reason why the field of Urban Mining has emerged is that companies want 
to ensure further profitability in a future environment. The discussion for when 
in time this environment becomes a reality is perhaps not one of interest. 
However, the fact that increased public awareness regarding the mining 



 

88 

industry (Dashwood 2014) is leading to new laws and regulations which has to 
be managed already today is of relevance and a strong indicator when it comes 
to the necessity of further development within the field. As shown in the 
empirical findings, drivers and trends of the C&D Industry, externalities such 
a regulation and laws becomes more restricted, and hence creates restrictions 
for product development – affecting the design process. The segment of Urban 
Mining would need to be in the forefront, pushing and driving such trend 
forward. Allowing the company to capitalize on new laws and regulations – in 
a fast and flexible way – as positive externalities. One of the things that Urban 
Mining hopes to achieve is increased producer responsibility (Cossu 2012). A 
company active within the segment must hence find ways of not only managing 
these factors but also capitalizing on the fact that they are doing so by precisely 
showcasing and delivering the added value it entails to its customers. 

Looking at the market for Urban Mining there is only a small product offering, 
if any, of specialized machines for this area. To assume that all waste 
management or C&D companies would have the possibility to invest in a total 
Urban Mining offer would not be justifiable. This since with today’s technology 
there would be a need of many different machines and/or applications which 
would mean a high initial cost. However, the research have shown that there is 
a need for machines capable of conducting the processes required by an urban 
environment. Brunner (2011) means that a big part of Urban Mining is to 
develop a comprehensive strategy allowing one to understand the urban 
environment as a system. Where the different phases needs to be identified and 
considered at both a large geographical level and in local areas. To remove this 
hurdle a PSS solution/rental offering would mean that the customer will not 
have such a high initial payment, instead a continuous one stretching across a 
products lifetime – allowing the company to secure capitalization on 2nd and 
3rd generation customers, while sufficiently fulfilling customer needs (Sakao 
and Lindal 2009). To have such a rental offer would mean that the supplier of 
such offering would need to have the capability of providing machines in 
accordance with customer needs. The rental offer would transfer the product 
assets from the customer’s balance sheet to the suppliers. This would demand 
more financial security from the provider and put less such stress on the 
costumer (Barquet et al. 2013). This gives the possibility of including a risk 
premium for supplier which entail a lower short-term ROI but a higher long-
term ROI – in accordance with the benefits of a PSS approach presented by 
Isaksson, Larsson and Öhrwall- Rönnbäck (2009).  
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Process engineers play a vital role in recovering valuable components from 
differentiated material flows (Reh 2013), which is one of the main objectives 
of Urban Mining – providing secondary raw materials and energy from 
processes enabling further purpose for materials from deposits and new 
products (Cossu 2012). Circular economy’s link to Urban Mining can be 
showcased by the Recycling Management and Waste act from the German 
parliament in 1996 together with Cossu (2012) statement indicating that there 
is no room for error when it comes to closing the material loops in Urban 
Mining – clearly dictating its need of a sustainable approach. To facilitate and 
manage the closing of material loops in Urban Mining, a new database needs 
to be developed – enabling process engineers to answer the question of which 
information is necessary when developing and prioritizing planning, 
implementing suitable measures and ensuring a monetary effective Urban 
Mining approach (Graedel and Cao 2010). The information can be shared and 
utilized by all stakeholders active in the value chain through usage of telematics 
support and standardized interfaces – allowing for knowledge exchange both 
internally and externally. Such databases would provide companies with 
information necessary to develop the “right” systems at the “right” time, 
incorporating the “right” technology. However, some of these databases 
already exists, metal flows and their impact on environmental pollution have 
been studied over several decades (Anderberg and Stigliani 1994, Bergbäck et 
al. 2001, Lindqvist and von Malmborg 2004 & Van der Voet et al. 2000). As 
the empirical findings suggests such a database would require addition 
infrastructure to be managed – such infrastructure would have to incorporate 
modelling functions informing of which secondary resources and material 
possess the potential of representing a lucrative business opportunity. 
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9. Result 

 
The result represents the actual statements related to the research question and 
purpose of this thesis. It includes information from all types of information 
gathering method utilized in this thesis, which is presented in a table which 
evaluates the business model element differences between traditional 
Construction and Demolition (C&D) industry and Urban Mining industry, a 
figure presenting a Business Model Canvas adjusted for Urban Mining segment 
and a figure illustrating the PSS-/Sustainable offer from a Value Chain 
Perspective.  

 

9.1 Modified Business Model for Urban Mining 

To visualize the how the differences between the traditional C&D industry and 
the Urban Mining industry would affect the BMC a table identifying key-
aspects have been conducted below in Table 11. The information related to the 
C&D industry is draw from the empirical findings in chapter 7 and the 
information related to the Urban Mining industry can be found in appendix 5., 
Appendix 8., Appendix 6. and chapter 6. 

Table 7. Evaluation of business model element differences between 
traditional C&D industry and Urban Mining industry 

Business 
Model Canvas 
Elements 

Traditional C&D industry 
(Product orientated) 

Urban Mining Industry (PSS 
and Sustainability orientated) 

Customer 
Segments 

-Various companies active 
in the C&D industry 

-Potential new companies entering 
the market, or do not have the 
capital structure to do initial heavy 
machinery purchase or 
investment. 

Value 
Proposition 

The value of: 
-Quality and safety heavy 
machinery. 
-Customization and special 
applications. 

The value of: 
-Integrated telematics, services 
and maintenance (proactive). 
-Capital safety and initial cost 
reduction. 
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-Add-on services including 
telematics, services and 
maintenance (reactive 
measures). 
-Effective machine use 
through education. 

-Prolonged product lifetime. 
-Traceability in use. 
-Flexibility in product portfolio, 
allowing customer to go after new 
opportunities. 
-Capitalizing on positive 
externalities 
-Green image and extended 
producer responsibility. 

Channels -Dealers, partner, media, 
conventions, personal 
relationships. 

-Specialized customer service 
through telematics channels. 
-Direct channel to 2nd and 3rd 
gen. customers. 

Customer 
Relationship 

-Strong ties to customers, 
dealer networks, suppliers 
and partners. 
-Co-development 
programs. 

-Strong tie to all stakeholder. 
-Prolonged and more vivid 
relationship. 
Increased proximity between 
provider and costumer which 
increases contact and 
communication 

Revenue 
Streams 

-Direct sales, Indirect sales 
and royalties 

-Integrated product-service 
contracts, accessibility contracts 
and licenses. 
-Increased indirect sales through 
prolonged product lifetime and 
2nd and 3rd gen. customer 
aftermarket. 
-New possibility to capitalize on 
big- and small data analysis. 

Key Recourses -Global production, dealer, 
supplier and partner 
network. 
Patents  
-Product and production 
Knowledge. 
-Financial 
-Physical-agreements  
-Human capital 

-Holistic knowledge 
-New relationships with 
collaborators. 
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Key Activities -Development of products 
and services. 
-Manufacturing products 
-Managing services 
-Develop, establish and 
maintaining dealer, partner 
and supplier networks. 

-Developing financial solutions 
for the customer. 
-Increased focus on scanning 
trends related to material and 
technology. 
-Developing total solution 
offerings. 
-Developing customers’ business 
models. 
-Supervising the system. 
-Integrating product(s) and 
service(s).  
-Quantifying sustainable impact 
indicators. 
-Working in accordance with 3R’s 
(reduce, reuse, recycle). 

Key 
Partnerships 

-Dealers, partners, 
customers, suppliers in the 
C&D industry. 
-Securing IT-solutions 
-Securing Financial 
solutions 

-NGOs,  
-Regulatory institutions 
-Societal institutions 
-Environmental institutions 

Cost Structure -Development of products 
-Material and production 
-Provision of services 
-Entering new markets 
 

-Delayed revenues and cost of 
assets. 
-Higher initial investment. 
-IT-deliverance 
-Supervising 
-Addition costs related to use – 
maintenance, services, upgrades, 
shipping and disposal or re-
manufacturing. 
-Extended producer responsibility. 
-Increased cost of scanning 
functions. 
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Figure 18. Business Model Canvas adjusted for Urban Mining Segment. 

 

Customer Segments 

Added question: Do you need to develop you customers? If so, how does it 
benefit your business? 

A diversified customer segment entail as differentiation in readiness to adopt 
to a PSS-offering and see the potential in how to capitalize on opportunities 
presented by sustainable operations. To overcome such barriers, companies 
active within the Urban Mining business segment must develop the customer 
and present such opportunities to them - quantifying “soft values” in their value 
proposition. Without such PSS-/sustainable offering the customer must invest 
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in a wide range of physical product and technologies- required to draw business 
by having the tools necessary to complete the complex operations presented by 
the Urban Mining business segment. 

Authors’ suggestion: aiding the process of developing customers the authors’ 
suggests a more extensive use of need finding tools, as such presented in 
(Plattner 2007). This would allow companies to not only identify new 
opportunities but also identify how they should develop their customers.   

Value Proposition 

Added question: Do you have the possibility to offer efficient and total covering 
services in relation to the system? If not, do you need to develop additional 
services to cover the offer?  

A company which intends to provide a PSS-/sustainable offer should secure its 
ability to develop and integrate services, which together with the product 
represents the total solution offering that is, the system. The services must cover 
the intended offer. If not, addition services have to be developed and integrated 
with the system. Otherwise, a company risks not being able to fulfill the value 
proposition. The nature of the service may vary, and hence a company must 
find suitable tools for development and precisely identifying points of attack – 
connecting the service to a need or desire of the customer. 

Added question: Does the proposition fit with your core purpose? Is it a 
possible catalyst aimed at increasing sales? 

The Urban Mining business segment - incorporating PSS and sustainability - 
requires new operations. A company must ask itself if such operations are 
within the boundaries of its core purpose. Every new business proposals should 
be evaluated towards a business core purpose. It is important to consider if the 
new business proposal can affect already existing proposals – if it can serve as 
a catalyst affecting both direct- and indirect sales. 

Added question: Do you see any externalities that can affect you value 
proposition? Are these positive or negative for your Value Proposition? How 
do you plan to capitalize on such opportunity, if positive, or minimize its effect, 
if negative? 

It is important to, already at an early, stage identify externalities affecting the 
proposal - both today and in the future. Such affecting factor might be laws and 
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regulations. Once these are identified they can either positive or negative for 
you value proposition. By identifying these you have the possibility to be 
proactive - capitalizing on the opportunities they present. 

Added question: How do you integrate the customer into you offering? How 
does this benefit your business? 

When integrating the customers into your PSS-/sustainable offering it is 
important that you secure the ability to provide functions which tie them closer 
to you. This can for instance require increased producer responsibility, 
integrated telematics, capital, safety offering, initial cost reduction, prolonged 
product lifetime through updates, proactive service and maintenance. When 
conducting all these “additional” activities it becomes key to reflect and make 
the customer understand the benefits of your proposal.  

Authors’ suggestion: In integrating- and providing the customer with a total 
solution offering the authors’ suggests the usage of Functional Product 
Development (FDP), as such illustrated by figure 11 which is presented by 
Isaksson, Larsson and Öhrwall-Rönnbäck (2009).  

Channels 

Added question: How do you plan on maintaining channels allowing you to 
integrate and continuously reach your customer? Updating value proposition 
and securing aftermarket value?  

To secure value throughout a PSS-/sustainable offer it is required to have a 
constant dialog with your customer - hence, it is not only a question of how to 
reach the customers, but rather, how to continuously reach the customers. In a 
PSS-offering, the physical product can change customer several times 
throughout its life-cycle. One solution could be to establish telematics solutions 
enabling you to receive customer usage information which means that you can 
pin-point and customize special offerings. In addition, you tie the customer 
closer and minimize the risk of failing to capitalize on opportunities presented 
by “new” owners.  

Customer relationships 

Added question: How do you plan on managing the increased proximity 
required by a PSS-/sustainable value proposition? 
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To secure value throughout a PSS-/sustainable offer it is required to have a 
constant dialog with your customer. Hence, supporting infrastructure capable 
of managing such task must be established.  

Added question: How do you plan to identify and include all stakeholders 
affected by your offering?  

In a sustainable business model it is important that communication is 
established and maintained with all stakeholder, not limited to single 
shareholder. Hence, these must be identified and evaluated from the point of 
how they are affected by your offering.   

Revenue Streams 

Added question: If any, what changes is required in your operations to change 
from a direct sales- to an indirect sale focus?  

In a PSS-/sustainable offer the revenue primarily comes from indirect sales. 
Hence, a company must asked itself how they plan to integrated product-service 
contracts, establish accessibility contracts and licenses, capitalize on increased 
indirect sales through prolonged product lifetime and 2nd and 3rd generation 
customer aftermarket.  

Key Resources 

Added question: Do you have the financial- and knowledge capital necessary 
to provide a total solution offering? If not, how do you plan on acquiring such? 

In a PSS-offering where the manufacturer rents/leases machinery the capital 
becomes tied to that product. In order to capitalize on such situation the 
company must ensure that they have sufficient capital and holistic knowledge 
- having enough capital to last until payback-time of the machinery and enough 
knowledge to create an attractive total solution offering. 

Added question: How do you plan to continuously scan materials?  

Material scanning functions are required by the Urban Mining business 
segment - such function serves two primary purposes; (1) Allowing the 
company to identify what materials can be mined from the urban environment 
with economic profit and subsequently, develop the right machinery at the right 
time; (2) Allowing the company to avoid usage of scarce material in their 
machinery.  
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Authors’ suggestion: databases which can be used to support this function are 
UK risk list3 and USGS4 (U.S. Geological Survey), the information can be used 
to develop material maps as such found in (Ashby 2005, p. 76) - allowing a 
company to identify what material provides minimum cost design in relation to 
the factor of preference. 

Key Activities 

Added Question: How do you intend to create/utilize existing internal 
standardized frameworks, while securing a differentiated value proposition for 
diversified customer segments? 

When developing products and components with the aim of having a long-term 
aftermarket a standardized frameworks must be established and followed. 
Differentiation in components means a more complex and expensive 
manufacturing process. To decrease these costs while still maintaining the 
capacity to deliver diversified customer solution – product- and service 
development must be integrated. Standardized platforms, frameworks and 
interfaces hence becomes beneficial. 

Added Question: Can you quantify your soft values? If not what additional 
information do you need? How will the customer receive such value 
proposition? 

Quantifying soft values in a complex industry such as the C&D industry 
requires information from multiple channels. Working with total solution 
offerings it becomes key to accurately reflect as much value as possible to the 
customer. Hence, a company providing a PSS-/sustainable offer should secure 
its ability to obtain necessary information allowing them to quantify these soft 
values. These values must be presented to the customer in a suitable way to 
avoid deprecation of the proposition.  

Authors’ suggestion: to aid the process of gathering necessary data allowing 
companies to quantify soft values, besides what is presented in chapter 9.2, the 
authors’ suggest the usage of Strategic Life Cycle Assessment (SLCA) as such 
presented by Ny et al. (2006). In addition, Life Cycle Design, as such presented 

                                                 
3 http://www.bgs.ac.uk/mineralsuk/statistics/risklist.html 
4 http://www.usgs.gov/ 
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by Keoleian and Menerey (1993) can be used in combination with FDP to 
further secure an extended producer responsibility.   

Key Partnerships 

Added question: Should the operations be conducted in-house or outsourced? 
Is there a need to establish any new partnerships allowing you to provide a 
total solution offering? If so, how do you plan on securing such partnerships?  

If the product does not fit with the core purpose of your business it can be 
outsourced or developed in a joint venture. In providing total solution offerings 
for the Urban Mining business segment several complex operations are 
required that a single company might not possess. The strategic choices of 
partnerships becomes increasingly more important in such environment - and 
hence, securing and maintaining a close relationship with strategic partners 
becomes key.  

Cost Structure  

Added question: If any, what additional information do you need to obtain to 
build a precise and comprehensive cost structure?  

Costs related to the PSS-/sustainable offering vary when compared to a 
traditional product offering - profit margins may be shared with one or several 
partners, ownership of the machine through its lifecycle affects both costs and 
revenues, increased initial investment, increased cost of scanning functions and 
additional costs related to maintenance and end of life. The cost structure in 
such an offering becomes more complex and dense, and hence requires more 
comprehensive information. The ability to precisely include these cost effects 
a company's ability in deliverance of soft values and accurately construction of 
pricing mechanism. 

9.2 Illustration of Urban Mining Value Chain 

To visualize the context in which the suggest tool operates Figure 19, found 
below, were created. The figure aims to showcase the value chain of a PSS-
/sustainable offer within the Urban Mining business segment. As presented by 
Osterwalder (2004) the business model operates on three different layers; (1) 
strategic layer – which is the planning layer where vision, goals and objectives 
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are identified; (2) business model layer – which is the architectural level 
incorporating money earning logics; and (3) process layer – which is the 
implementation level managing organization and workflow. The process layer 
lies internally within each separate company, along them to conduct their 
operations in accordance with what is decided in the value chain – including all 
stakeholders. The business model layer excludes customers, NGOs, society and 
the environment but includes suppliers, partners and dealers – allowing them to 
collaboratively conduct their business in accordance with what is decided in the 
value chain, forming standardized frameworks, platforms and interfaces. The 
effectiveness of their collaborative efforts is key to the outcome of the total 
solution offering. The strategic layer includes all stakeholders allowing them 
collaboratively form vision, goals and objectives for the value chain. This 
allows company A to reach sustainability on a system-level, which is in 
accordance with finding presented by Stubbs and Cocklin (2008). Actively and 
accurately gathering necessary data from all stakeholders in the value chain is 
essential – highly impacting the total solution offering. Each company must 
find channels and level of exchange suitable for their business model. However, 
a successful PSS-/sustainable offering in the Urban Mining business segments 
requires a high level of informational exchange – supporting the standardized 
frameworks, platforms and interfaces. It is this information which allows 
company A to identify the core customer needs, establish effective scanning 
functions, develop the “right” service(s) and product(s), effectively integrate 
service(s) and product(s) and ultimately have success in their business. As 
illustrated by the Figure 19, the value chain is not linear - it rather suggests a 
cross organizational process where all stakeholders are valued – depending on 
collaborative efforts by holistic companies working towards the same 
objective. 

Authors’ suggestion: to aid the process of achieving sustainability on a system-
level, in accordance with what is suggested by Figure 19, the authors’ suggests 
usage of the action plan presented in UNEP (2012) – for companies trying to 
achieve green economy and sustainable ROI.  

 



 

100 

Value Chain

Customer

Supplier Company A Partner

Dealer

NGOs

Society

Environment

Business Model 
layer

Strategic layer

Info
Info

InfoInfo Company A
Process layer

 

Figure 19. Illustration of the PSS-/Sustainable offering from a Value Chain 
Perspective.  
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10. Discussion 

 
This chapter addresses the discussions related to the result, methodological 
implementation and suggestions for improvements of this report. It includes the 
authors’ reflections of their work and represents the base from which 
suggestions for future work is drawn.

 

10.1 Result Discussion 

The results of this thesis provides an overview of how one can address the 
Urban Mining business segment. The thesis have addressed general and 
strategic aspects which were found suitable by the literary and empirical 
findings. Instead one could have opted to focus on one specific component or 
machine, allowing for findings related to that specific object to be identified. 
More detailed data could have been presented and which would allow for a tool 
to be tailored for that specific object. However, when developing a strategic 
tool the authors’ are of the opinion that generalizability is highly important. 
This allows for the tool to be utilized in a specific context rather than being 
linked to one specific machine or component. The BMC have a high level of 
generalizability and is suitable for usage in several different fields. Hence, the 
authors’ view their results as a design of the BMC – tailored for the field of 
Urban Mining. This is in accordance with Osterwalder and Pigneur’s (2010) 
statement saying that the BMC could be tailored for each specific field in order 
to achieve a better fit. However, it is the authors’ opinions that it is beneficial 
for each company to design their own business model – allowing them to 
achieve a precise fit between the company and the context of which it is active 
within. 

The complex nature of the research question entails a wide variety of variables 
studied, and hence the variable framework is a simplified and generalized 
model of such a framework. To allow for a discussion related to the variable 
framework and its impact on the result a discussion related to how these 
variable operate in a specific example is conducted below: 
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In a highly diversified and niche market such as the C&D - and by extension 
the field of Urban Mining– large companies have difficulties in “filling the 
gaps” of their product portfolio. This opens up possibilities for smaller local 
companies to achieve success since they are able to customize and target a 
specific customer segment – fulfilling the needs of that customer segment to a 
larger extent than what global companies are able to do. One way of 
overcoming this problem is to utilize the strengths of a larger company. 
Although the smaller companies are able to offer products which fulfill the 
customer need to a larger extent, the larger companies may have the opportunity 
to provide the customer with product-/service systems which fulfills the needs 
of the customer to an even larger extent. Through utilizing their financial 
superiority, they can develop services and systems which the smaller 
companies does not have the ability to. Hence, utilizing the benefits of a PSS-
/sustainable offering they can relieve customers of pains and deliver a more 
comprehensive and beneficial long-term offering. Additionally, rental options 
and financial solutions provides the customer with flexibility and opportunities 
to take jobs which they otherwise could not. 

In this example the dependent variable is the business model context described, 
it is affected by; standard business aspects including diversified- and niche 
market, the interaction between large and small companies; sustainability 
aspects including long-term offerings; and PSS type which is the bundle of 
products and services a company can use to overcome the problem described. 
The moderating variable – Urban Mining characteristics – and the nature of 
such industry, presented in chapter 3.2.3, is not directly included in the 
example. This since the studied company is not active within the Urban Mining 
business segment (giving rise to RQ1). However, the moderating variable 
dictates how one should interpret and manage the interactions of the dependent- 
and independent variable. Meaning that in an industry with other characteristics 
the suggested proposal might lack relevance. To incorporate intervening 
variables – including temporal time- and/or quality dimensions – the 
independent variables would have had to be divided in sub-variables allowing 
one to accurately separate independent from intervening variables. This may 
have affected the result. 

If the thesis would not have been limited to investigation of central- and 
northern Europe the work would have become increasingly more complex. The 
developed tool and guidelines might not be suitable for developed countries and 
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the inclusion of their aspects into the tool would have affected the result. The 
participants in the interview all work within Volvo CE and hence they are 
affected by the one specific company culture. However, this is in accordance 
with a nature of a single case studies – allowing the thesis to thoroughly 
investigate the objective company. To overcome some of the problems related 
to a single case study, pattern matching have been conducted between primary 
data from Volvo CE and secondary data from the pilot study. The choice of 
participants in the interviews have affected the result and if another choice were 
made the outcome would have differed. However, it is the authors’ opinion that 
it would only have differed marginally and the complex nature of the research 
questions requires a certain level of knowledge from the practitioner to be able 
to extract useful information. 

10.2 Methodology Discussion 

In essence the research approach was meant to be of multiple case study design, 
it can be argued that the authors’ have fallen short of providing this thesis with 
the nature of the a multiple case study design. However, it is the authors’ 
opinion that that a combination between single- and multiple case study design 
was necessary due to the nature of the utilized data. Where the primary data 
came from a single case and the secondary data came from multiple cases – as 
described in the pilot study and methodology. Additionally, it can be argued 
that the authors’ were opportunistic in the choice of RQ1 and RQ2 – affecting 
and complicating the discussed situation. The authors’ opinion is that the RQ’s 
are sufficiently answered, there is unity and consistency in the methodology –
further assessment of this claim is left open to the readers of this thesis and 
hopefully – in extent – the practitioners. 

The result is heavily dependent on the questions in the interviews - which were 
formed from the investigated literature - and the secondary data. If another 
method for forming the questions were used, this would have affected the result 
since it would have led to the gathering of data in another context. The authors’ 
who then sampled and interpreted the data, finding matching patterns, impacted 
the results since they in this case were used as tool for investigation – impacting 
the thesis through their own subjectivity.  

A common criticism of interviews is the interviewer's unconscious and/or 
subconscious influence on the interviewed participants (Trost 2005). By having 
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open questions the authors’ wanted to reduce the chance of subjectivity, hence 
give the interviewed participants a chance to choose their responses in relation 
to their actual opinion. In accordance with this, supplementary questions have 
then been adapted to the presented answers. However, there will always be an 
impact when the interviews in any form are a structured by an approach that 
must be followed to gain access to the desired information. 

One can always argue whether or not personal interpretations of the interview 
can affect the given outcome of the study, which will affect the validity as a 
whole. To partly overcome and aid in this process the authors’ has transcribed 
all the interviews. Hence they have created a clear link between the interviews 
and how they are interpreted, further aiding the conducted analysis of the 
empirical work. (Glenn et al. 2010)  

The author’s result is a descriptive model, hence it fit the descriptive aim of this 
thesis. Additionally, the suggested tools for integration and utilization of the 
model are descriptive. The main content from the interviews have been 
conducted at a management level, which have limited the information gathering 
to a few individuals who possess a broad knowledge; but maybe not that 
specific depth or entirely accurate picture such as interviews with employees 
had been able to contribute with. Thus, the validity of the study is affected in 
the form of a false or highly subjective picture of the interviewed participants. 
Several on-site interviews had thus been able to counteract this. To reduce the 
risk of creating this subjectivity, hence gaining the core knowledge and not only 
limit ourselves to the thoughts of a few, the complementary method of 
observations has been performed. The main goal here has been to shape the 
case study to examine the different activities on each site visit. The goal with 
the observations were to complement the interviews with the actual feeling of 
the working environment, hence gaining insights of "hidden" faults and 
opportunities from the authors’ perspective, like a fly on the wall. (Yin 2009) 

Five key questions are presented by (Stake 2005) – deciding the level of 
necessary description, analysis and summary material. (1) How much effort to 
make the report a story? – Little effort have been put into making the report a 
story. Examples are used as a descriptive illustration allowing the authors’ to 
find key elements in its context. The nature of the gathered data and the 
numerous variables also hindered the author’s to create a consistent story. 
However, it is the authors’ opinion that they have managed to create a 
comprehensive case. (2) How much effort to compare with other cases? – No 
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direct comparison have been done since no related case studies to Urban Mining 
was found. Instead the result showcases a comparison between two different 
industries, using data both from this thesis and the pilot study. If a case were 
found the author’s would have preferred to make the comparison towards such 
a case. This would have reduced the subjective impact of the authors’. (3) How 
much effort to formalize generalizations or leave such generalizing to the 
readers? – Much effort have been put into generalization throughout the thesis. 
Primarily the authors’ have prioritized finding general patterns and presenting 
a coherent generalized representation of the empirical findings. The authors’ 
deem their result to be on a highly generalized level while still leaving a suitable 
amount of room for the authors’ interpretation – the models aims at presenting 
questions for the reader/user to answer. Hence, it is their interpretation the 
finally decide the outcome of the model. (4) How much description the 
researcher needs to include in the report? – Since the research approach is of 
descriptive nature, implying “a can” be rather than a prescriptive answerer, the 
authors’ have aimed at providing a comprehensive description of the 
investigation. Such an approach is dictated by the nature of the investigated 
problem and the chosen method. (5) Whether or not, and how much to protect 
anonymity? – The authors’ have chosen to protect the interview participants by 
using anonymity. No names have been used and this thesis should not provide 
sufficient enough information allowing anybody outside of the investigated 
company to identify any specific participant. It is the authors’ opinion that 
anonymity of the interview participants have provided a more honest and rich 
answerer to presented questions.  

It is the authors’ opinion that the face validity is high since PSS and 
sustainability is continuously presented and analyzed from the context of Urban 
Mining. Clearly illustrating how they interact and change depending on 
situation. Hence, they can be assessed to be coupled – positively impacting the 
face validity. This thesis have used multiple sources of information illustrating 
a chain of indications paving the way towards the result. In addition, key 
informants have reviewed drafts of the thesis – further securing the face validity 
of this thesis.  

To secure internal validity the authors’ have asked themselves four questions. 
(1) How congruent are the findings with reality? – The empirical finding and 
the secondary data is directly drawn from reality. Through pattern matching, 
the authors’ have aimed at identifying any deviations from the pattern. The 
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identified deviation were then individually assed, deciding on whether or not it 
was and error or and outlier. If deemed an error it was removed, if deemed an 
outlier it was included in the finding and presented as such. (2) Have you 
considered all rival explanations and opportunities? – The authors’ have not 
considered all rival explanations and opportunities. The authors’ did not find 
any contradicting explanations to what is presented in this report. Not stating 
that there are none, but they were simply not found. Instead, the authors’ have 
aimed to consider the identified explanations and building a thorough path 
towards representations of the opportunities they entailed. (3) Do your findings 
capture what is really there? – The authors’ of this thesis have aimed at 
presenting what is really there, the empirical findings have been send back to 
the interview participants securing its accuracy. But ultimately, the question of 
what is really there is a subjective one and therefore, the authors’ leave the 
answering of this question to the readers of this thesis. (4) Is the evidence 
consistent? – Due to the descriptive nature of the study the authors’ have chosen 
not view the indications leading to the results as “evidence”. The indicators are 
instead viewed as phenomena’s which tells the story - concluding in the results. 
The authors’ deem these indicators as consistent, all illustrating relevant 
information and affecting the result. When addressing the internal validity one 
other factor which was considered was the biases of the authors’. This mainly 
depends on the integrity of the researcher, in which a method used to deal with 
this issue was to search for data to support alternative explanations (Patton 2002 
& Miriam 1994). Together, these factors provides the thesis with a sufficient 
level of internal validity.  

To secure a high level of external validity the authors’ used other case studies 
in the theoretical framework to support the findings during the investigation. 
The primary information related to this was cases drawn from UNEP (2012) 
and Stubbs and Cocklin (2008). The findings in those two studies deals with 
the correlation of sustainability and standard business aspects –representing a 
strong correlation between the factors. The authors’ have not found any case 
supporting PSS in relation to neither sustainability nor standard business 
aspects. However, the literary findings have been utilized to incorporate such 
an approach in relation to the other factors – through developed questions for 
the interviews, analysis and finally in the result. Ultimately, presenting strong 
indicators of the correlation between PSS, sustainability and standard business 
aspects. Yin (2009) states that researchers should seek to generalize the results 
towards one or several theories, in this thesis this has been done by utilizing the 
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BMC as a framework for the authors’ presented findings. Additionally, Lincoln 
and Guba (1985) argues that another important factor in external validity is 
transferability – in this thesis this has been done by forming the results as a 
framework and tool meant to be used by practitioners, securing its 
transferability character.  

Lincoln and Guba (1985) suggest the usage of audit trails in order to ensure the 
consistency and dependability of the research – which is a key factor in securing 
a high reliability. This has been done through the usage of recorded interviews, 
transcript interviews and continuously taking notes. The result from this study 
is not presumed to be a manual for success when creating a business, merely a 
guidance of how to create and think about business models in a perspective 
where you design for the future. Therefore, regarding reliability, no benchmark 
is supposed to be created by which to take repeated measures and establish 
reliability in the traditional sense. The authors’ have in their role as researches 
sought to describe and explain the world as those in the world observed 
experienced it. 

10.3 Suggestions for Improvements 

The authors’ believe that this thesis could have been improved if a deeper 
investigation would have been conducted on one or several companies 
providing “true” PSS-offerings. This would have allowed the authors’ to find 
patterns and correlations between financial figures and the PSS-offering – 
further matching such findings towards the findings presented in this report 
would have strengthened the result and allowed for a more detailed level of 
suggestion for economic modelling. The authors’ could have opted to 
investigate business models of companies active in fields assessed to be closer 
to the Urban Mining business segment – some information drawn from 
companies which can be assessed as such are included in this thesis.  

  



 

108 

11. Conclusion 

 

The conclusion presents the strongest and most important findings of this 
thesis, securing that that research questions are answered. In addition, it 
presents areas where further work is needed within the field.  

 

11.1 Research Question 1 

Urban Mining can be a future business segment if a company is able to provide 
an interacting system, matching essential quality, time and technology 
characteristics unique to the business segment. Developing customized material 
databases and managing functions becomes key in such an offering. A company 
would benefit from incorporating product-/service systems and sustainability 
features into its business model – specifically designed for the Urban Mining 
business segment. 

The trends for Urban Mining are; increased producer responsibility; fluctuating 
material prices; heavy pollution in mass production; increased population 
growth; increased urbanization; stricter laws and regulations; enhanced sorting 
and collection of materials  

The drivers for Urban Mining are; lower costs; recovery of resources; higher 
recourse quality and improved environmental protection; raw material are the 
backbone and the enabler; potential material is incorporated into urban 
environments, increased public awareness. 

This thesis have shown that a PSS-/sustainable offer can allow companies to 
capitalize within the field of Urban Mining, if implemented correctly. 
Transitioning into such an industry allows companies to move from a red ocean 
(C&D) to a blue ocean (Urban Mining). The transitions requires companies’ to 
have the possibility to develop supportive products, services, telematics, 
educations, collaborations etc. – which represents the total solution offering. In 
addition, by factors determined by the nature of the industry, Urban Mining 
requires sustainability and a development towards a circular economy. The 
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PSS-/sustainability offering allows companies to adapt and take advantage of 
such an environment. 

Urban mining is necessary since the earth is a limited resource. The reason why 
the field of Urban Mining has emerged is that companies want to ensure further 
profitability in a future environment. Comprehensive strategies needs to be 
developed, allowing one to understand the urban environment as a system.  

11.2 Research Question 2 

Through the usage of business model design, as such presented in chapter 9.1 
and exemplified in chapter 8, a company can capture and capitalize on value 
within the field of Urban Mining. This thesis identifies soft values as a 
functional barrier. A company can overcome such barriers by illuminating its 
value chain of the problem and by collaborative efforts, providing a company 
with the possibility to create a “true” PSS-/sustainability offer.  

This thesis findings indicate that a PSS-/sustainable offer can help companies 
in the process of capturing value for the customer, society and environment. 
The following actions are identified as supportive means for a company to 
capitalize in the field of Urban Mining: investing in technological innovations 
and human capital that the new sustainability-driven market requires; including 
rental-/leasing options as the core of the total solution offering; pro-longing the 
machine life-time which would increase the demands for services and 
components; continuously look for ways to develop the aftermarket of the 
offering; positioning the company as a front-runner, pushing and driving trends 
forward; utilize the analysis of big and small data; take suitable measure to 
develop the customers; securing identification of 2nd and 3rd generations of 
owners; developing a suitable material database, identifying scares materials 
and possible resources for extraction; and utilizing telematics to increase the 
value for the customer and reduce the environmental impact. 

11.3 Future Work 

The next step in designing a tailored tool for the Urban Mining segment is to 
test the tool on an actual business case. This will provide the possibility to 
include insights of how to continue to develop and design the tool in relation to 
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the user. To enhance the usability, certain tools specified for the Urban Mining 
segment should be developed and tested, such as the ones recommended in this 
thesis. Providing a critical mass of literature and integrated practitioner 
guidelines, allowing for a holistic view of the field. Additionally, further 
research related to soft values is required. Such research could result in a “how-
to” guide, exemplifying how practitioners can quantify soft values and include 
them in their value proposition.  

One tool which the model today is lacking are economical modelling and 
testing, which would be important to enhance the decision- and to prioritizing 
guidelines within the nine elements. One way of gaining such information could 
be to look at other companies, conducting a multiple case study, in the Urban 
Mining sector. Such a case study would also be interesting from the perspective 
of developing the model, and to compare its findings to the ones presented in 
this thesis. In this case, it is important to look at the aspects of the developed 
supporting framework presented in this thesis to compare those to literary 
findings. This would open up for new conclusions and/or to find correlations 
between the studies as such. 

Both the empirical- and theoretical findings identifies the need for a material 
database to close the product life cycle loops in urban environments. Today the 
main tools are limited frameworks and lists of materials which needs to be 
developed. In order to enable a comprehensive database suitable for the aim of 
the business segment, a suggestion for further investigation lies in developing 
an extensive database as a tool in combination with telematics to support the 
closing of such material flows. This information could be interesting when both 
creating sustainable offers and closing the loop of urban environment through 
planning, selling and recycling of materials - supporting the development of the 
Urban Mining business segment.  

This research primarily focuses on developed countries. Further research is 
needed, looking at developing countries in order to test the tool and gain 
information regarding its viability under such circumstances. In these parts of 
the world there is mass construction of new cities, which is why a tool is needed 
to support the development of how to build for a sustainable future – being 
proactive through designing an environment with high recyclability rather than 
being reactive and dealing with the problems when they are at your doorstep. 
This indicates that there might be a need for a prescriptive business model 
instead of a descriptive one. Another factor is which approach one should take 



 

111 

– this research is based on northern Europe which gave us an understanding of 
a top down approach. Creating a reactive tool aiming to guide the existing 
process in the current environment. A bottom up approach (proactive) could 
identify and specify specific cases in the developed world of how to develop 
for a certain result. Which in return, could result in the development of a 
prescriptive BMC instead of a descriptive one. 
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Appendix 

Appendix 1. Interview Questions Business Models 

If you have any material that describes/answers the questions below please 
attach such information in your response.  

 How does your current business models look like? 
o What steps does it include? What requirements needs to be 

fulfilled? 

 

o Is there anything you feel is missing? 

 

 How do you identify trends and ideal customers? 

 

 How do you determine if the market you are entering is big enough? 

 

 How do you address differentiation and what need/value your business 
should satisfy? 
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 Does your business model provide a built-in protection from 
competition? How? 

 

 In which part of your business model can you envision the 
implementation of sustainability and PSS? 

 

 How and why do you work with different channels and its phases 
(Awareness, Evaluation, purchase, delivery & aftersales) to reach your 
specific customer segment? 

 

 What type of relationship does each of your Customer Segments expect 
you to establish and maintain with them? 

 

 How do you determine which of your customers are the most important 
to focus on? 

 

  

 

 

 

 

 



 

126 

Appendix 2. Interview Product Service Systems 

If you have any material that describes/answers the questions below please 
attach such information in your response.  

 How do you currently create links between products and services in 
order to help your customer get either a functional, social, or emotional 
job done? 

 

 How do you develop products in relation to services and systems? 
o How do you currently link a product with supporting systems 

and services? 

 

o A PSS approach can result in better overall revenue across a 
products life-cycle, do you see this as an opportunity? 

 

 How do you currently work to increase the margins on you services?  

 

 What type of relationship does each of your Customer Segments expect 
you to establish and maintain with them? What pro-active measures to 
you take to keep you customers satisfied? 
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 What type of input do you receive from you customers and how do you 
integrate them into your offer? 

 

 What do you feel regarding selling operational hours instead of selling 
the actual product? 

 

 How active are you in the aftermarket of its products? Do you see any 
untouched potential here? 

 

 In your business model, how do you asses if a product is suitable for 
global networked development with partners, suppliers and customers?  

o How do you incorporate simulations and modelling?  

 

 How ready is Volvo construction equipment to undertake and 
incorporate a PSS approach?  

 

 How ready is your customers to accept a PSS offering? 
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Appendix 3. Interview Questions Sales 

If you have any material that describes/answers the questions below please 
attach such information in your response.  

 What do you consider when you address a value proposition - ie the 
values a product should create? 

 

 What type of input do you feel is necessary from the sales side?  

 

 What type of output do you expect that a business model will provide 
you with? 

 

 How do you cooperate with your dealers regarding business plans? 
o What do you need to present in order to make your dealers/you 

buy the idea? 
o What do your dealers need to know in order to sell it to the 

customers? 
 § Money savings, environmental, other value creation 

 

 When developing Business models, how do you look at capturing value 
in relation to: 

o Customer expectations? 
o Reducing negative aspects for the customer? 
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 How and why do you work with different channels and its phases 
(Awareness, Evaluation, purchase, delivery & aftersales) to reach your 
specific customer segment? 

 

 What type of relationship does each of your Customer Segments expect 
you to establish and maintain with them? What pro-active measures to 
you take to keep your customers satisfied? 

 

 How do you determine which of your customers are the most important 
to focus on? 
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Appendix 4. Interview Questions Sustainability 

If you have any material that describes/answers the questions below please 
attach such information in your response.  

 Which environmental aspects are considered when developing a new 
product, service or system? (key points) 

 

 Do the customers “focus” on environmental aspects when buying the 
product? 

o Or is it “more” related to Quality, safety and economical 
savings? 

 

 What trends have you observed that seems important for sustainability 
both from a business perspective and from a customer perspective? 

 

o Would you say that sustainability creates value for the 
organization and how? Marketing, branding, core values, CSR 
etc. 

 

o Would you say that sustainability creates value for the 
customers and how? 
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 Which collaborations do you have regarding sustainability and 
environmental impact? 

 

 What informational database are you currently using when deciding on 
what material/natural resources to use? 

 

 What do you think of incorporating such a database, allowing you to 
pinpoint material scarcity and see trends providing opportunities, into 
your business model?   

 

 Do you incorporate circular economy into your business models? How? 

 

 How do you look at sustainability, not as a single process, but including 
all stages of economic growth and development? 

 

 Is there a possibility for Volvo construction equipment to further extend 
its responsibility by providing a service that recycles the used product? 
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Appendix 5. Strategy Canvas 

Drivers and Trends of the C&D Industry 

The drivers and trends were categorized in the following table 12 below to 
create a strategy canvas in order to illustrate and identify blue- and red ocean 
factors. For more information about specific table data see below. For more 
information the reader is referred to PSS Extreme Innovation Course Report, 
found in appendix 8.  

Table 8. Strategy Canvas 
Table Data (Range 1-9) Traditional C&D Industry Urban Mining 

Industry 

Spec Driven 8 1 

Space Accessibility (On 
Site) 

4 8 

Disruption Caused  9 5 

Flexibility in Use 5 6 

Safety 5 7 

Quality 5 7 

Waste/Resource 
Management 

4 8 

Circular Economy 
(Local Reuse /Recycle) 

2 9 

Image Reputation 
(Environmental Care) 

5 9 

Total Commitment 4 9 

Relationship Driven 8 7 

Comprehensive Product 
Portfolio 

8 3 
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Political Drivers (Laws 
and Regulations) 

1 8 

Customization 5 8 

 

Strategy Canvas description 
Traditional C & D Industry 

The industry which the C&D machine manufacturers operates in today.  

Urban Mining Industry  

The future Industry of 2030 for Urban Mining C&D machine manufactures. It 
is based on observations of today  

 

Spec driven 

With spec driven we mean how much the industry in general focuses on 
incremental improvement related to service, product and system. A high 
number on spec driven would hence mean that the industry in general focuses 
on incremental improvements were a low number would mean that the industry 
instead focuses on radical improvement (example going from fossil power to 
electrical power). 

Traditional C & D Industry: (8) highly spec driven. 

Urban Mining Industry: (2) would instead focus on radical improvements.  

 

Space accessibility 

With space accessibility we mean to what extent the machines are able to 
operate in a given area (example: an excavator cannot operate on the 21th floor 
on a skyscraper in New York, were as a small cell autonomous robots can).   

Traditional C & D Industry: (4) are limited by large machines which 
operates in a limited area.  
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Urban Mining Industry: (8) are highly flexible and can work on a more 
flexible scale. 

 

Disruption Caused  

With disruption caused we mean how much disturbance the operations transfers 
to its surrounds in for of factors including noise and dust pollution. 

Traditional C & D Industry: (9) high levels of noise and dust pollution. 
Requires large space to operate which affects societies forthcoming.  

Urban Mining Industry: (5) reduced levels of noise and dust pollution 
when compared to the traditional C&D industry, some factors are however 
irremovable.   

 

Flexibility in Use  

With flexibility in use we mean how many different operations a single machine 
can do i.e. how multi-purposed the systems included in the portfolio is, with 
low setup/lead time. 

Traditional C & D Industry: (8) multi-purposed machinery abled to use 
several tools  

Urban Mining Industry: (2) specified machines for certain tasks in order 
to allow a waste management process to occur on site.  

 

Safety 

With safety we mean to what extent the human interacting with the machine, 
and being in its surrounds are safe.  

Traditional C & D Industry: (5) depending on operator and C&D 
environment, several incidents occur. 

Urban Mining Industry: (7) with an automated systems much of the human 
labor force are outsourced to machines. This implies a lower risk of human 
accidence.   
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Quality 

With quality we mean required quality, i.e. performance, up-time etc., of the 
market and hence transferred quality onto the system.  

Traditional C & D Industry: (5) differentiated market at a geographical 
level, regarding required quality. 

Urban Mining Industry: (7) moving towards, autonomous machinery 
would imply a higher level of required quality. 

 

Waste/Resource Management 

With waste/resource management we man to what extent the system separates 
and collects material for recycle/reuse.   

Traditional C & D Industry: (4) differentiated depending on situation, low 
incentive for conducting waste management.   

Urban Mining Industry: (8) products developed with the aim of managing 
or enabling recyclability/reuse.   

 

Circular Economy (Local Reuse/Recycle) 

Circular economy refers to what extent the products included in the business 
segment are aimed at aiding a circular economy and a societal level.  

Traditional C & D Industry: (2) the segment has the possibility of closing 
material- and financial loops, however, this is generally not put into 
practice due to pains and lack of financial incentive.  

Urban Mining Industry: (9) the segment is aimed at closing material and 
financial loops, such a segment could not exist without the correct 
connection between pains and gains, i.e. efforts and expenses in relation to 
profitability. 
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Image Reputation (Environmental Care) 

With image reputation we mean the general public's view of operations 
conducted within the business segment.   

Traditional C & D Industry: (5) the business segment are viewed as 
something exciting, which contributes to the growth of society. It is 
however a rather static market when it comes to radical innovations and 
not viewed as something that is environmental friendly. 

Urban Mining Industry: (9) due to the nature of the operations enabled by 
the machinery, i.e. processes for reuse and recycling, such operations will 
gain high public assent and hence increase the image reputation.  

 

Total Commitment 

With total commitment we mean to what extent a company active within said 
business segment will have to provide a total solution offering including a 
cradle-to-grave mind-set, both from a product- and a customer perspective.  

Traditional C & D Industry: (4) there are existing technology for enabling 
such total commitment to be undertaken. However, the lack of developed 
systems putting said technology to use is low.    

Urban Mining Industry: (9) systems enabling such total commitments 
including enabling technology is at the core of the business segment.   

 

Relationship Driven  

With relationship driven we mean to what extent personal relationships are key 
for the success of the business segment.  

Traditional C & D Industry: (8) heavily dependent on personal 
relationships enabling sales  

Urban Mining Industry: (7) similar to the tradition C & D industry, is 
however rated lower since the “new” value added by features presented by 
the machinery will reduce thresholds.  
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Comprehensive Product Portfolio 

With comprehensive product portfolio we mean the necessity of having a wide 
range of machinery conducting similar tasks.  

Traditional C & D Industry: (8) market dictates a wide range of options 

Urban Mining Industry: (3) opportunities are presented to the market, 
nature of operations does not entail a wide range of options.  

 

Political Drivers (Laws and Regulations) 

Political incentives drive environmental and social progress and constraints for 
aspects such as noise-, dust pollution, space occupation and total CO2 
emissions per site etc. With political drivers we aim to rate the opportunities 
and positive results which current and future laws and regulations may present 
to the business segment.   

Traditional C & D Industry: (1) Laws and regulations generally have a 
negative impact on the opportunities presented to the segment, it requires 
new development and may result in lost capital invested in material which 
now has no further use.   

Urban Mining Industry: (8) Laws and regulations pave the way for a 
sustainable business segment such as urban mining, it is due to increased 
constraints on aspects presented above that is the driving factor. Together 
with technical development and innovation. There are still thresholds to 
overcome in regards of realizing autonomous machinery on the work-site.  

 

Customization 

With customization we mean the necessity of having wide range of 
customization options for the customer.  

Traditional C & D Industry: (5) requires customized products in several 
customer segments. However, does also include standard machinery in 
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several markets and escapes customization requirements due to 
comprehensive product portfolio.  

Urban Mining Industry: (8) total functional systems are presented to the 
market, however, such offerings will have to be tailored due to variation in 
specific customer requirements. 
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Appendix 6. Key Empirical Findings  

 

[Removed due to confidentiality]   
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Appendix 7. Transcribed interviews  

 
[Removed due to confidentiality]   
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Appendix 8. MT2534 – PSS Extreme Innovation 
Course Report 

 

[Removed due to confidentiality]   

 
 


