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Abstract: Sustainability is a keyword in society today and industries have to 
contribute to reduce emissions and the use of virgin resources. Every year 90 
000 ton old tires are gathered in Sweden. Today mostly used for energy recovery. 
End-of-life tires has been used in asphalt in the US for almost 50 years and is 
an effective way to utilize them. There are several possible advantages for 
rubberized asphalt: noise reduction, higher rutting resistance, increased 
durability, thinner layers etc. In Sweden, the rubberized asphalt has been tested 
in 25 different roads, where the Swedish Transport Administration have led the 
development. Commercially, the product have not yet been successful.  

There are several different studies for the product in Sweden, but nothing on 
the business side. The aim in this thesis was to develop a business model for the 
product on the Swedish market by finding key actors in the value chain, 
advantages and risks for the rubberized asphalt and studying different market 
segments. The study has two different research questions, Is there a need for a 
business model innovation for rubberized asphalt? and How can a business model be created 
for rubberized asphalt on the Swedish market and what will be the most important factors for 
establishing the business model? 

To answer the research questions, qualitative interviews were conducted with 
15 different actors in the value chain. The result of the study presents; the value 
chain for the rubberized asphalt in Sweden, external forces in the industry, a 
business model and a proposed procurement model. The first question was 
evaluated and the answer was that business model innovation was needed for 
rubberized asphalt on the Swedish market, as well as product development and 
technical statements. 

The most important factors to penetrate the Swedish market were: spread the 
information of rubberized asphalt, find segments for market entry, process 
rubber granulate, handle the product correctly, push for changes in the 
procurement model and for actors in the value chain to work together. The 
results can serve as a tool for business model innovation and may be used for 
other sustainable and recycled products. The report also presents several 
practical contributions that can be of interest for the asphalt industry.  

 

Keywords: Rubberized asphalt, business model innovation, value chain, 
sustainability, circular economy 
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Sammanfattning: Hållbarhet har blivit ett nyckelord i dagens samhälle och 
industrier måste bidra med att reducera utsläppen av koldioxid och användandet 
av jungfruliga resurser. Varje år samlas 90 000 ton gamla gummidäck in i Sverige, 
där de flesta används vid förbränning för att utvinna energin. I USA har uttjänta 
bildäck använts i asfaltsbeläggningar i över 50 år, vilket har visat sig vara ett 
effektivt sätt att hantera däcken. Det finns flera påstådda fördelar med 
gummiasfalt: brusreduktion, motstånd mot spårbildning, ökad hållbarhet och 
livslängd, tunnare lager m.fl. I Sverige har försök genomförts med gummiasfalt 
under en längre tid, exempelvis har det prövats på 25 olika vägar där 
Trafikverket har lett utvecklingen. Kommersiellt sett har produkten inte fått 
genomslag på marknaden än. 

Det har genomförts flera studier angående tekniska aspekter för produkten, 
däremot färre ur ett affärsperspektiv. Studiens syfte var att utveckla en 
affärsmodell för produkten på den svenska marknaden genom att hitta 
nyckelaktörer i värdekedjan, fördelar och nackdelar med produkten och studera 
olika marknadssegment. Studien har två olika forskningsfrågor, Finns det ett behov 
av affärsmodellsinnovation för gummiasfalt? Och Hur kan man skapa en affärsmodell för 
gummiasfalt på den Svenska marknaden och vilka faktorer kommer vara de viktigaste för 
att upprätthålla modellen? 

För att svara på studiens forskningsfrågor genomfördes 15 intervjuer med olika 
aktörer i värdekedjan. Resultatmässigt hittades; värdekedjan för gummiasfalt i 
Sverige, externa krafter i industrin, en affärsmodell för gummiasfalt och faktorer 
som berör en upphandlingsmodell. Den första frågan utvärderades och 
slutsatsen är att det behövs både affärsmodellsinnovation för gummiasfalt på 
den svenska marknaden, men även produktutveckling och tekniska uttalanden. 

De viktigaste faktorerna för att penetrera den svenska marknaden var att: sprida 
information om gummiasfalt, hitta segment för marknadstillträde, förbehandla 
gummigranulatet, hantera produkten rätt, driva på frågan om förändringar i 
upphandlingsmodeller, och jobba tillsammans med olika aktörer i värdekedjan. 
Resultaten kan användas som ett verktyg för affärsmodellsinnovation för andra 
hållbara och återvunna produkter. Studien framhäver även en rad praktiska 
bidrag som kan vara av intresse för asfaltsindustrin i Sverige. 

Nyckelord: Gummiasfalt, affärsmodellsinnovation, värdekedja, 
hållbarhet, cirkulär ekonomi 



5 
 

Acknowledgements: 
 
There are several people we would like to thank for contributing to our research. First 
of all, we would like to thank our adviser Berndt Andersson for the support during the 
thesis work. Further, we would like to thank our opponent Marcus Karlsson, for 
providing valuable feedback on the report.  We would also like to thank Sara and 
Fredrik, from the employing companies of the report, and Torsten Nordgren on 
Trafikverket, for sharing knowledge and helping us find interviews for the study. 
Lastly, we would like to thank all the respondents participating in the study for taking 
time to speak with us. We have been met by a courteous and interested attitude from 
all respondents. Without the help from all these people, the master thesis would have 
been very difficult to complete.   
 
Interpretations and assessments in the report are the authors' own conclusions; we 
therefore admit that misinterpretations may have been made, even though we have 
tried to highest extent to validate the findings.  
 
Karlstad, May 2018 
 

                     
 
 

Sebastian Andrén  Mattias Hedin  



6 
 

Abbreviation 

  

BM            Business Model 

BMI          Business Model Innovation 

BMC         Business Model Canvas 

TLBMC   Triple Bottom Line Business Model Canvas 

  

PMA          Polymer Modified Asphalt                

RMB         Rubber Modified Bitumen 

PMB         Polymer Modified Bitumen 

  

STA           Swedish Transport Administration (Trafikverket) 

RISE         Research Institute of Sweden 

VTI           Statens väg- och forskningsinstitut 

SDAB        Svensk Däckåtervinning AB 

  

LCA          Life Cycle Assessment 

ELT          End-of-Life Tires 

EPD Environmental Product Declarations 

KPI            Key Performance Indicator             

PAH          Polycyclic Aromatic Hydrocarbons 

CO2 Carbon dioxide 
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1. Introduction 

This chapter serves as an introduction for the reader to the thesis. A background in the area of research 
is presented. Next, the problem discussion, aim and purpose, and the research questions of the thesis 
are listed and discussed. Finally, limitations and structure of the thesis are described. 

1.1. Background 

One of the most substantial challenges in modern times is to reduce 
anthropogenic emissions that affect the environment.  Sustainability, originating 
from Latin word "sustinere" to sustain or endure, has received increasing 
foothold in the world. The concept received widespread recognition through 
the United Nations Brundtland Commission in 1988 and is commonly quoted 
as: 

"Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (Brundtland 1987) 

One  way  to  contribute  to  a  sustainable  way  of  conducting  business  is  to 
reduce,  reuse  and  recycle material. Businesses should strive towards making 
use of resources as efficiently as possible; it will not only boost their own profit 
but also reduce environmental impact (EPA 2017).  

Companies around the globe design waste management systems with the basis 
of the European Commission’s waste framework directive. The framework, 
seen in figure 1, explains when waste ceases to be waste and becomes a 
secondary raw material and how to distinguish between by-products and waste 
(EC 2016).  

 

Figure 1: Waste hierarchy framework (EU 2018) 

The framework explains the order in which various measures should be taken. 
First priority is to avoid waste generation by preventive measures; the best way to 
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minimize waste is to reduce the use of the earth’s resources and impact on the 
environment. Thereafter is reuse as much waste as possible, which can be solved 
by donating products that are needed more elsewhere or selling via second hand. 
If material cannot be reused, it should be recycled. Then comes energy recovery and 
lastly landfill (EU 2018).  When dealing with environmental issues, non-toxic 
environment and resource efficiency needs to be considered at an early stage, 
long before waste have been generated (IVL 2016).  

In line with the waste hierarchy framework, the concept of circular economy has 
flourished in recent years. In order to reduce total resource use and 
environmental impact, products are to be used as efficiently as possible. By 
creating modern business models which strives towards closed loop systems 
instead of traditional linear systems, resource efficiency can be improved 
(Nußholz 2017) 

The Swedish society is recycling more than ever. In about forty years the 
recycled waste has gone from 60 to 99 percent (Sopor.nu 2016). Recycling serves 
an important role in minimizing emissions of carbon dioxide (CO2). Climate 
change plays a major role in today's business climate and is necessary to handle 
to be competitive. As the automotive sector accounts for a third of CO2 
emissions in Sweden, work is done on many fronts to reduce the emissions 
(Naturvårdsverket 2018). The main discussion involves type of fuels used in 
cars. Regardless of what fuel the cars use, they will still use tires made of rubber. 
Car tires wear out faster now than before and tires on electricity driven cars may 
wear out even faster since the battery makes the car heavier (Åhgren 2016). 
Heavier cars may result in an increased flow of scrap tires. As vehicles travel on 
the roads, the asphalt industry is connected to the automotive industry. 

Today, Swedish company Ragn-Sells Tyre Recycling AB gathers 90 000 ton used 
tires in Sweden every year (Ragn-Sells 2017). Ragn-Sells works as the sole 
national producer and supplier of granulate. The tires are used to manufacture 
rubber granulate which is used in artificial football fields and in asphalt. The 
tires are also cut in pieces for energy recovery or in construction works, see 
appendix 1 (Ragn-Sells 2018). Other than previous mentioned fields of 
applications, there are multiple ways of making use of the tires. 

In the US, rubber has been mixed into the bitumen used for the asphalt for 
almost 50 years (Ragn-Sells 2017). This is an efficient way to improve the 
performance of the asphalt and a good way to make use of scrap tires (Souza et 
al 2005). As de Souza & D’Agosto (2013) describes, reusing scrap tires in new 
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production is of highest importance to minimize the use of non-renewable 
resources as well as avoid landfilling. In many regions of the world, scrap tires 
are viewed as negative value goods on the market, where governments are 
subsidizing collection, processing and disposal costs (Souza & D’Agosto 2013). 

By reusing the tires in asphalt instead of burning the tires for energy, there are 
several environmental benefits. An introduction of rubberized asphalt in 
Sweden can influence neighboring countries and, in the future, potentially the 
whole world, which can provide economic and environmental benefits and 
show a path towards a circular economy. 

The asphalt industry in Sweden is a conservative industry where innovations 
emerge infrequently. Asphalt paving companies generally have oligopolies in the 
market, where business strategy is about lowering prices to win customers. 

In a conservative industry, it is interesting to understand how different actors 
can work separately and together to stimulate innovations that adds 
environmental and social value. 

1.2. Problem discussion 

Asphalt with rubber content is something that has been used in the US for a 
longer period of time, and has now spread to Europe. In Sweden, a mixture has 
been developed that can be used on both highways and bicycle paths, but has 
not yet been commercialized. Studying various literature on the subject uncovers 
a research gap. Most of the available research handles the technical aspects of 
the phenomena: how it works in different types of products, how safe the 
product is to use, what technical incentives there are to make use of the product. 
There is, however, limited research from a commercial point of view. What have 
been the factors for successfully implementing the product on other markets? 
What are success factors for implementing the product in Sweden? These are 
multifaceted questions with multiple answers, but by investigating the 
commercial side, the idea is to merge concepts such as business model 
innovation, sustainability, rubberized asphalt, and develop theories, which is 
hoped to add knowledge to practitioners as well as academics. In terms of 
theoretical contribution, there is a research gap for systematic tools for 
managers to create business model innovation (Frankenberger et al 2013). This 
study will therefore seek to expose a general process, in this case for a recyclable 
product. 
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Furthermore, there is currently no business model for how rubberized asphalt 
can be implemented on the Swedish market. The study is set to develop a 
business model for the product on the Swedish market. In Sweden, the concept 
has circulated for some time but has not achieved commercial success due to 
lack of links between different actors (suppliers, customers, stakeholders and 
authorities like the Swedish Transport Administration). The mapping of 
different stakeholders in a value adding chain is at this moment not evident. 
Thus, the area is also interesting to study to investigate the barriers for 
implementation of the product in Sweden. 

1.3. Purpose and aim 

The purpose is to develop a business model for the Swedish market by finding 
key actors in the asphalt value chain, advantages and risks for the rubberized 
asphalt and studying different market segments. 

The aim of this thesis is to evaluate if there is a need for a business model 
innovation for rubberized asphalt in order to penetrate the Swedish market and 
how this business model can be created. This can be done by understanding the 
Swedish market and by analyzing how the product could be implemented.  

This study will also contribute with finding factors that are most important in a 
business model for rubberized asphalt, based on insights from industry 
professionals.  As environmental concerns grow stronger by the hour, 
understanding factors that will facilitate these business models are of high 
interest. 

1.4. Research questions 

In order to illustrate the problem in a detailed way, the research questions are 
divided in two. RQ1 focuses on how the market situation looks at this time 
(understanding the value chain), why the product has not worked and what the 
product is (risks and advantages). RQ2 aims to answer how a potential model 
can be created by getting insights from industry professionals.  

RQ1: Is there a need for a business model innovation for rubberized asphalt? 

RQ2: How can a business model be created for rubberized asphalt on the Swedish market and what 
will be the most important factors for establishing the business model? 
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1.5. Limitations 

The Master Thesis will be limited due to the time-span of 20 weeks. The 
limitations are listed below. 

• The model cannot be tested; it will be created from the use of literature and insights 
from industry professionals. There is not enough time to test the functionality of 
the model.  

• The project will have the Business Model Canvas as a framework for generating 
ideas (social and environmental aspects included) 

• The project is focused on the use of recycled tires in asphalt, other applications are 
disregarded 

1.6. Structure of the thesis 

The structure of the thesis is presented in figure 2. 

Figure 2: Structure of the thesis  
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2. Theoretical Framework 

The first section reviews research related to business models and business model innovation and the 
design process. Different perspectives of the phenomena are presented to understand the complexity of 
the generating a viable business model. In the second section, technical aspects for ordinary and 
rubberized asphalt are described. The theoretical framework aims to increase the authors’ knowledge 
of the topics examined in the thesis in order to answer the research questions. 

2.1. Business models 

Emerging from the dotcom era, the concepts of business models (BM) have 
recently gained more familiarity from scholars and practitioners. The reason 
spelled new technologies; the introduction of Information and Communications 
Technology (ICT) companies led to vast possibilities to reshape how 
organizations operated to add value and became of increasing concern in 
research (Amit & Zott 2001; Teece 2010). Later, the concept was separated from 
ICT and includes all types of organizations (Osterwalder 2004). The reason why 
the concept has gotten increasing interest can be a result from the fact that 
researchers, as well as practitioners, seeks to find the correlation between 
companies' competitive advantage and its business model (Amit & Zott 2001). 

Although recent interest on the subject, there is no consensus of a definition for 
the concept.  In table 1, different definitions by renowned scholars are 
presented. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15 
 

Table 1: BM definitions from renowned scholars 

Author (s) Definition 

Hamel (2000) “A business model is nothing more than a business concept put into practice. A 
truly innovative development in the field includes the ability to imagine a radically 
new concept or business model. Therefore, reconceiving business concepts and business 
models is key to developing new possibilities of value creation” (p. 83) 

Wirtz (2011) “Business model as the depiction of a firm’s internal production and incentive system. 
A business model shows in a simplified and aggregated way which resources play a 
key role in the company and how the internal operating processes of the firm 
transform them into products and services” (p.36) 

 Teece (2010)   “a business model defines how the enterprise creates and delivers value to customers, 
and then converts payments received to profits “ (p. 172) 

Osterwalder & 
Pigneur (2010) 

 " A business model describes the rationale how an organization creates, delivers, 
and captures value"(p.14) 

Amit & Zott 
(2015) 

"The business model is an activity system that is designed and enabled by a focal 
firm in order to meet perceived market needs and thereby create value for all 
stakeholders involved: customers, strategic suppliers, suppliers, and, of course, the 
focal firm" (p.3) 

Saebi, Lien, and 
Foss (2016)  

“The firm’s value proposition and market segments, the structure of the value chain 
required for realizing the value proposition, the mechanisms of value capture that the 
firm deploys, and how these elements are linked together in an architecture.” (p.202) 

As seen in table 1, there are various definitions of the concept. More recent 
research tend to include the stakeholder perspective in order to better 
understand the BM. Apart from differences, common denominators for BMs 
tend to be a systemic approach that answers how an organization does business 
and how it delivers value from a set of activities (Amit & Zott 2010; Osterwalder 
& Pigneur 2010; Teece 2010).  Since the definitions vary, there is neither a 
consensus structure of elements. However, as Johnson et al. (2008) describes 
there tend to be four building blocks in all business models: Key resources, key 
activities, Customer value proposition and Profit formula. 

Business models are often depicted as a map of how certain elements should be 
designed and their interactions. In relation, business model innovation (BMI) 
focuses on a process exploring multiple elements and interactions. By focusing 
on BMI, the purpose is to gather information to either create a new or reshape 
an existing business model. 
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The current study will adopt Osterwalder & Pigneur (2010) and Amit & Zott 
(2001:2015) definitions where a business model is seen as an activity system and 
understanding of structure as well as activities will be of high importance to 
answer the reports purpose. 

 
2.2. The Business Model Canvas 

The Business Model Canvas (BMC) is a concept that makes it possible to 
describe and analyze a BM and has diligently been used by scholars and 
practitioners. The BMC is a strategy tool that can be used for mapping out a 
company’s structure, processes and systems. The BMC consists of nine different 
building blocks; customer segments, value proposition, channels, customer relationships, key 
resources, key activities, key partners, cost structure and revenue streams, shown in figure 
3. The nine blocks are described separately below according to Osterwalder & 
Pigneur (2010). 

Figure 3: The Business Model Canvas 

Customer segments 

The customers are the key for every company’s BM. Segmentation is necessary 
to reach different groups of potential buyers with same goals and needs. The 
segmentation process can be done in two different steps; macro and micro 
segmentation. The micro segmentation focuses on the location, industry 
category and organization structure (Hutt & Speh 2013). The micro 
segmentation focuses on singling out the most realistic buyers from the first 
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segmentation (Hutt & Speh 2013). A BM can define one or more large segments 
or many small segments. The segmentation process is important and has to be 
done to design a detailed business model from the customer needs. There are 
different types of customer segments and it is important to know which one to 
focus the efforts on. A few examples could be niche markets, diversified 
markets, mass market and multi-sided platforms (Osterwalder and Pigneur 
2010). 

Value proposition 

The combination of services and products that creates value for the customer 
segments is called value proposition. A good value proposition can make the 
customer chose a company over others. A company can have several different 
value propositions to reach different segments. The value proposition can be 
both quantitative with low prices, faster delivery or qualitative with different 
designs. The value can be similar to what other companies’ offers or different 
to satisfy needs for the customers they does not know they have. A trend shows 
that mass customization and customer co-creation is more important to involve 
in the value proposition. Important factors to solve customer problems could 
be design, price, cost reduction, risk reduction and comfort (Osterwalder and 
Pigneur 2010). 

Channels 

To deliver the value proposition to the right segments the company’s channels 
is important. Communication, distribution and sales are channels companies use 
to interact with customers and this is a crucial factor to make the customers 
satisfied. It is not only important how to reach customers but also to do it 
through channels they want to be reached. Effective channels might be used for 
more than one segment. The channels could be direct for example web sales or 
indirect through retail stores (Osterwalder and Pigneur 2010). 

Customer relationship 

Companies should pinpoint what type of relationship they want with each 
customer segment. The relationship could be personal, automated or a mixture 
depending on the purpose of the relation. The motive with the relations could 
be to attract new customers, retain them or to increase sales. For new markets 
it is most important to attract new customers and on older markets to focus on 
retaining and increasing sales. Customer relations have direct impact on the 
customer experience (Osterwalder and Pigneur 2010). 
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Key resources 

To make it possible to create and offer a value proposition, key resources is 
needed for all business models. Different key resources are required depending 
on businesses. Key resources can be owned, leased or acquired from partners 
and categorized as; physical, human, non-material and financial (Osterwalder 
and Pigneur 2010). 

Key activities 

Key activities are needed for success in a company. The key activities are 
connected to the value proposition and are needed to create value, penetrate the 
market, keeping good relationships and generate higher income. Production, 
problem solving and platforms are different categories for the key activities 
(Osterwalder and Pigneur 2010). 

Key partnerships 

To optimize the BM, reduce risks and acquire resources, many companies 
creates alliances. The company network of suppliers and other partners is an 
important part for the partnership. The partnership could be alliances between 
non-competitors, keeping the enemies close by partnerships, working with 
others to create new companies or to strengthen the buyer-seller partnership to 
make the delivery more effective. Identifying key partners and which key 
resources to acquire could give an advantage over competitors (Osterwalder and 
Pigneur 2010). 

Cost structure 

The most important costs for the company should be included in the cost 
structure. The cost structure is dependent on the other blocks to bring profit to 
handle the costs. If the company knows the cost structure, they know how much 
money that is needed to have a profitable business. There are two different 
classes for the cost structure; cost-driven and value-driven. Most companies’ 
falls between the two classes, they want to cut costs but also to give higher value 
for the customer (Osterwalder and Pigneur 2010). 

Revenue streams 

The customers in each segment give the revenue stream to the company and are 
vital to keep the business running. Customer segments might be willing to pay 
differently and this is a key to understand and increase revenue streams. There 



19 
 

are several ways to generate revenue streams and it is a great advantage to adapt 
to different segments. Revenue streams can be generated by selling assets in a 
onetime payment, taking usage fees depending on how much the customer use 
the product, subscription fees paid for example each month, renting a product 
and much more. Each revenue stream can have different pricing strategies; fixed 
menu pricing or dynamic pricing (Osterwalder and Pigneur 2010). 

2.3. Sustainability in Business Models 

Sustainability has become of increasing value to companies, with an increasing 
spending of resources on CSR reporting initiatives, research has started address 
the issue of sustainability-oriented business model innovation. Organizations 
are expected to have higher standards in issues addressing economic and social 
inequalities, financial crisis, environmental events, resource scarcity, energy 
demands and technological development involved in their business model 
(Joyce & Paquin 2016).  These challenges can be seen as a risk but also 
opportunities for organizations to drive sustainability-oriented innovation 
(Adams et al. 2015; Hart 2005; McDonough & Braungart 2002).  The Triple 
Bottom Line, which urges organizations to take account to their social and 
environmental, in addition to their financial bottom line, have in recent years 
greatly contributed to incorporating sustainability in businesses (Isil & Hernke 
2017).  

In order for organizations to succeed, it is important to creatively innovate eco-
effective and eco-efficient innovations with focus on maximizing natural, 
financial and social resources and integrate this in BMs. As Adams et al (2015) 
describes, sustainability oriented-innovation needs to be moved beyond the 
boundaries of incremental compartmentalized changes and instead be expanded 
within the organization as well as its larger stakeholder environment. Businesses 
have in many years looked on the sustainability aspect from an inaccurate 
perspective with the results of few meaningful reductions of their aggregate 
energy and resource use (Joyce & Paquin 2016).  

Joyce & Paquin (2016) expanded the original BMC to a new, practical tool, 
which integrated social, economic and environmental concerns into a more 
holistic view of an organization’s BM, called the Triple Layer Business model Canvas 
(TLBMC). In similarities with the model proposed by Osterwalder & Pigneur 
(2010), the tool is easy and practical to use as it supports creatively visualizing 
and developing of business models. Furthermore, it provides a way to 
communicate sustainable business model innovation and change to diverse 
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audiences, thus supporting the transitioning from incremental to more 
integrated and systemic sustainability-oriented innovations (Joyce & Paquin 
2016).  

Notable features of the concept is that it leverages stakeholder management 
perspectives and life-cycle analysis in the newly created environmental and social 
canvases in order to align and conceptualize different types of value creation 
within the business model perspective (Joyce & Paquin 2016).  

The environmental layer is presented in figure 4. It builds on the life cycle 
assessment (LCA) of environmental impact, which is a formal approach of 
evaluating a product’s or services environmental impact in the entire stages of 
its life. As FORA (2010) mentions, coupling an LCA with business innovation 
can create and support competitive products, services and business innovations 
with improved environmental characteristics that is differentiated from 
traditional business innovations.  

 
Figure 4: Environmental layer of the business model (Joyce & Paquin 2016). 

 

2.4. Circular strategies in Business models 

In order to increase resource efficiency in society, the concept of circular 
economy has been trending. The concept is a paradigm that pushes for redesign 
of the current economic linear system with linear resource flows, towards closed 
loop systems that preserves the environmental and economic value of products 
over time. Reduced waste generation and raw material extraction is potential 
result of circular economy, which consequently brings environmental gains 
(Nußholz 2017). 
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Most BMs are designed to fit linear systems, where negative externalities on 
environment are not included in the resource prices. In order to create circular 
strategies, the value creation logic of what brings economic value has to be 
reconsidered (Nußholz 2017). As Nußholz (2017) describes, by rethinking the 
three value dimensions in table 2 with CE strategies can change the value 
creation logic of the company. 

Table 2: Value dimensions in a BM (Nußholz 2017, referenced from Osterwalder & Pigneur 
2010) 

Value dimension Question 

Value proposition What value is provided and to whom? 

Value creation and delivery How is value provided? 

Value capture How does a company make profit and capture value? 

The value proposition can be leveraged by building a product or service offering 
that deliberately uses circular economy to create value, i.e. with material flows 
altered towards resource efficiency and closed-loop resource flows. Potential 
customers can be those with high environmental awareness and preference for 
durable products due to lower cost of ownerships and convenience (Nußholz 
2017). Customer relationships can be developed with the purpose of breaking 
down barriers for collection of products, not only to create value for customers.  
Östlin et al (2008) explains that realizing remanufacturing requires customer 
segments that are willing to establish customer relationships that support the 
return of products, which can be buy back schemes or service-contracts 
(Nußholz 2017). 

The value creation and delivery with an embedded circular strategy can focus on a 
set of points from the BMC. Choosing the key activities for realizing the strategy 
is of importance, and aspects having in mind can be if the resource recovery 
should be performed in-house or outsourced, or if the company should operate 
a leasing scheme. Acquiring key resources will be important and this could be 
collection points for reverse logistics. Acquiring key partners that can be suppliers 
of secondary material or service providers and setting up appropriate channels, 
which motivates the return of goods (Nußholz 2017). Nußholz (2017) also 
mentions that innovating these elements can remove barriers to create value by 
extending the useful life of products, as for example partnerships that secures 
the supply of secondary material. Innovating the elements will assist companies 
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in developing necessary networks to coordinate closed-loop material flows at a 
value chain level (Nußholz 2017).  

The value capture focuses on the elements that can add additional revenue sources, 
non-monetary benefits or cost reduction associated with circular economy 
efficiency strategies and value preservation.  Additional revenue streams may come 
from capitalizing on markets for secondary products where captured value 
comes from reselling, repairing, and redistributing of post-consumer products. 
It could also be by getting profit by selling long-life products at a higher price, 
from selling access to a product, or providing maintenance services. Changes in 
cost structure can come from substituting higher priced primary production with 
secondary production or avoiding costs in end-of-life disposal. Beyond mere 
economic benefits, indirect effect of closed-chained loops can present 
themselves in terms of customer, environmental and informational value 
(Nußholz 2017; Schenkel et al 2015). 

The conclusion of Nußholz (2017) is that companies operate with different 
resource efficiency strategies categorized as: “substitution of primary material input 
with secondary production, extended useful life of products, and material recycling.”  
Strategies are well connected with the waste hierarchy framework, which 
necessarily is not used optimally in all situations. Nußholz (2017) also mentions 
the choice of resource strategy should be guided by LCAs.  

Nußholz (2017) also presses on findings where product and material flows often 
are only closed within larger value chain networks and a companies’ circular 
BMs may be a contribution that enables circular strategy and coordinates BMI 
in the network. Finally, Nußholz (2017) states that actors, independent of value 
chain position, should strive towards taking responsibility to close material 
loops and when end-of-life is reached, make sure that resource efficiency is 
achieved. 

2.5. External Forces 

Osterwalder & Pigneur (2010) describes four forces that will affect the outcome 
of a business: market trends, market forces, macroeconomic forces and industry forces. 
These aspects may have more or less impact depending on the structure of the 
BM, but have to be taken into consideration since the model itself is not able to 
change its surroundings. A BM should take advantage of the surrounding forces 
and not to be crippled by them. Elements of the forces are presented in table 3. 
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Table 3: External forces on the business model (Osterwalder & Pigneur 2010, p 201). 

Key trends - foresight Market forces - Market analysis 

         Regulatory trends 
         Technological trends 
         Socioeconomic trends 
         Societal and cultural trends 

         Market segments 
         Needs and demands 
         Market issues 
         Switching costs 
         Revenue attractiveness 

Macroeconomic  forces - Macroeconomics Industry forces - Competitive analysis 

         Economic infrastructure 
         Commodities and other resources 
         Capital market 
         Global market conditions 

         Suppliers and other value chain actors 
         Stakeholders 
         Competitors 
         New entrants 
         Substitute products and services 

 Shareholders 

 

2.5.1. Key trends 

Continuously moving markets makes it important to acknowledge key trends in 
terms of societal, technological and economic trends. This can create an 
understanding of what kind of BMs may be useful or expected in the future. 
Changes can for example be technological advances that creates new business 
opportunities or regulatory changes that enable or disable certain BMs.  With 
key trends recognized in time, predictions can be used to place the business in 
an advantageous position. (Osterwalder & Pigneur 2010) 

2.5.2. Market forces 

Market forces highlight the areas with direct impact on the everyday business. 
As companies strive towards delivering a product or service, the more attractive 
the value proposition is the better the overall performance. Market forces are 
highly influenced on the customer segments, their needs and perception of the 
value proposition. (Osterwalder & Pigneur 2010) 

2.5.3. Macroeconomic forces 

Macroeconomic forces lay the foundation and set the ground rules for how all 
companies can perform on the market. Preconditions for a BM to work may 
differ from locations and the characteristic of business. A business that does not 
take advantages from commodities and resources from the surroundings will 
have difficulties to compete. Difficulties will also present themselves if a BM is 
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created on an economic infrastructure that does not exist. (Osterwalder & 
Pigneur 2010) 

2.5.4. Industry forces 

Industry forces focuses on how the BM fits in the current market in relation to 
other actors in the network, which could be competitors but also actors in the 
value creation chain. This must be understood in order to provide a value 
proposition that exceeds the competition and substitutes. (Osterwalder & 
Pigneur 2010) 

2.6. Business model innovation 

In times of economic change, managers, executives and contractors look for 
new sources of competitive advantage by looking outside of areas of product 
and service innovations that already been thoroughly explored (Amit & Zott 
2010; Kim & Melbourne 2005).  As Amit & Zott (2010) describes, business 
model innovation (BMI) has become a recognizable approach for mature, as 
well as new, organizations to renew their competitive advantage. Innovating 
business models involves finding a new opportunity or option that will renew 
the existing system in some way (Osterwalder & Pigneur 2010).  BMI literature 
tends to be more recent than BM and is rapidly growing, underpinning the 
importance of the concept (Foss & Saebi 2017). As Foss & Saebi (2017) states, 
BMI can be seen as an extension of BM, which incorporates questions that 
stretches beyond traditional BM literature. 
  
As Foss & Saebi (2017) found, there are essentially four types of research on 
BMI. The first stream includes conceptualizing BMI, which is focused on providing 
an overall definition to the concept.  The second stream focuses on organizational 
change processes. In the third stream, BMI as an outcome, authors identify/describe 
innovative BMs and the fourth, consequences of BMI, tries to understand what 
processes have resulted in different outcomes. This study makes use of all of 
these streams in order to answer the research questions. There will however be 
stronger focus on certain streams, especially where BMI is seen as an 
organizational change process. As Foss & Saebi (2017) describes, innovation often 
strongly challenges organizational processes. This stream of research highlights 
leadership, capabilities and other mechanisms required for BMI. It also dwells 
deeper into different stages of the BMI process and utilizes different practitioner 
oriented tools for managing the process. 
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In line with BMs, there are several definitions of BMI. Frankenberger et al 
(2013, p.6) summarizes a series of definitions from renowned scholars and 
states: 

 
 “At root, a business model innovation can be defined as a novel way of how to create 
and capture value, which is achieved through a change of one or multiple components 
in the business model...Business model innovations exceed the scope of the mere 
introduction of a new product or service offering and thus open up completely new 
opportunities of how to engage in economic exchanges” 

2.6.1. The process of BMI and valuable features for success 

To better understand BMI, there is need to understand how a process can be 
created to achieve successful innovations. There are vast amount of methods 
available, and managers tend to design processes iteratively when there is a need 
for development. As Hamel (2000) describes, innovative business models 
sometimes emerge on instinct or pure luck, which then is realized by the 
entrepreneur. Even though this may be possible, BMI often emerge from a 
substantial planning and iterative process were several business concepts are 
created with mission to become innovations (Hamel 2000; Kim & Mauborgne 
2015; Osterwalder & Pigneur 2010). 

As Hamel (2000) describes, business model concepts are business models that 
has not yet been realized. To become a BM, these concepts have to create and 
capture value on a market that other BMs have not yet utilized after 
implementation. In order to select and realize the most promising concept, there 
have to be some selection criteria that managers can use for decision.  

Amit & Zott (2012) mentions three design elements that can be redefined in 
order to achieve BMI. 
 

1. Content: Adding novel activities, for example through forward and 
backwards integration. 

2. Structure: Linking activities in novel ways 
3. Governance: Changing one or more of the parties that perform the activities 

  
The design elements answers questions that often are referred in BMI literature; 
what content should be used in the BM, how should the activities be linked and 
in what sequence and who should perform the activities (Amit & Zott 2012; 
Frankenberger et al 2013). The missing question in this equation is why which 
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explains the reason why the model is financially viable, relating to the BMs 
revenue model and cost structure (Teece 2010).  
  
Furthermore, Amit & Zott (2012) describes four different value drivers that are 
interlinked and necessary to take into consideration when developing a 
successful BM: novelty, lock-in, complementaries and efficiency. 
 
Novelty is what degree of innovation that has been captured in the activity 
system. 
Lock-in refers to activities within the BM that creates enhanced incentives or 
switching costs for different actors to stay and transact within the activity 
system. For example, Nespresso introduced a low-cost espresso maker that used 
certain coffee capsules. When customers have bought machines, they are 
“forced” to buy these consumables, thus creating a lock-in effect. These changes 
can radically redesign the activity system (Amit & Zott 2012). 
Complementarities refer to how interdependencies between business model 
activities can have value-enhancing effects, synergies. As an example, Amit & 
Zott (2012) describes if eBay's platform of conducting sales over the Internet 
was to function properly the key was to have a proper payment mechanism that 
worked even when the seller did not have access to credit card services. The 
solution was PayPal, which created a value-enhancing effect on the eBay activity 
system (Amit & Zott 2012). 
Efficiency refers to the use of activities efficiently to reduce costs and create 
efficient interconnections in the activity system. Amit & Zott (2012) mentions 
Walmart who mastered the concept of discount retailing through highly 
sophisticated logistics processes (such as cross-dockings) which supported its 
low cost strategy. 

To summarize the findings from Amit & Zott (2012), table 4 is presented. 
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Table 4: Summary of Amit & Zott (2012) 
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Amit & Zott (2015) expand on previous research and places great value on the 
entire network of actors. The designer of the focal firm’s BM increases the 
opportunity cost of breaking away from it if it creates value for all 
participants.  This creates lock-in centered design, which leads to less migration 
of strategic partners and customers to competition. A balance must also be done 
with value creation (for all stakeholders) and value capture (for their focal firms). 
Only focusing on value creation and not value capture would put the focal firm 
at economic risk and not be viable. Reversely, focusing only at the value capture 
might reduce unnecessary amounts of value that could be created, thus risking 
losing participants in the BM (Amit & Zott 2015).  
 
The theme of relational switching costs touches marketing literature but are of 
high interest in BMs. Value creation can be linked with switching costs, where 
evolutionary relationships between different actors builds trust and mutual 
knowledge between stakeholders and can be an effective exchange mechanism 
(Amit & Zott 2015; Huth & Speh 2013). In BMI literature, it is demonstrated 
in relationships between different actors in one network but also between two 
separate networks, i.e. two sided markets that includes a buyer and seller 
network where interactions are made within each network and also across them 
to create value. Amit & Zott (2015) explains that the value creation neither need 
to be purely financial; social and environmental aspects can also add value in 
these relationships. 
This relates to Teece (2010, p 189) who states, “A provisional business model must 
be evaluated against the current state of the business ecosystem, and against how it might 
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evolve”.  
In terms of the focal firm’s surroundings, Amit & Zott (2015) also mentions 
environmental constraints, both internally and externally, which ultimately sets 
boundaries to a problem and is often served as stimuli to new approaches. 
External forces are mentioned earlier in the report (Osterwalder & Pigneur 
2010), while internal constraints handles the availability of activity enabling 
capabilities and resources of the focal firm (Amit & Zott 2015). 
 
Regarding internal constraints, if the firm does not have capabilities or resources 
that is needed for the activities which is essential for the BM, the firm needs to 
consider whether how to develop this or deciding to partnering with other 
stakeholders (Amit & Zott 2015).    
 
As another pillar in their work, Amit & Zott (2015) mentions that the idea of 
collaboration should be deeply rooted in the design concept. Boland and Collopy 
(2004, p.269) states: 

 
“A path-creating design will necessarily involve collaboration among partners 
who each bring unique expertise and talents to the project. Without 
collaboration across boundaries of disciplines, organizations and perspectives, a 
design project has limited possibilities for invention of new solutions.” 

 
As the focal company collaborates with stakeholders across the ecosystem (i.e. 
customers, partners, financiers, suppliers, universities, governments) to 
construct unique solutions, it involves system level thinking where one have to 
consider multiple outsourcing or collaborating arrangements. Amit & Zott 
(2015) places emphasis on finding synergies with different activities and 
consideration of appropriate governance. 
 
When designing a BM, Amit & Zott (2015) also propose thinking of “borrow” 
or “recycle”. In all design problems, to borrow ideas and approaches is 
commonplace. The entrepreneur can borrow by observing existing firms, or 
ways of organizing activities or exchanges.  Also by talking to mentors, investors 
or colleagues who might offer advice. However, worth having in mind is that 
the more you “borrow”, the higher is the possibility of creating a safe default 
solution (organizationally) which usually is the least effective solution for the 
firm to create competitive advantage. Amit & Zott (2015) refers to this as 
novelty-centered (creating competitive advantage) design vs. efficiency-centered 
design (lowering organizational risk). Borrowing or being influenced by 
dominant thinking will risk creating a default solution and strengthening path 
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dependency, which implies the lack of novelty-centered designs (Amit & Zott 
2015, Boland and Collopy 2004). Awareness is of importance as it influences 
the outcome of the design and being able to see pros and cons in each template 
is important. Designers should realize what they borrow and reflect over the 
appropriateness of doing so. 
 
Many researchers stresses the importance of discovery, learning and adaptation 
in creating successful BMI (Teece 2010; Foss & Saebi 2017; Wirtz et al 2010). 
The “right” BM is rarely apparent in the early stages in an emerging industry 
and entrepreneurs that are able to learn and adjust are more likely to succeed 
(Teece 2010). Trial-and error, pilots and experimentation are often used to 
reduce risk. Many BMs are fine-tuned after the implementation process. In 
order to function properly, most BMs tend to have several iterations of the 
learning cycle before becoming efficient (Frankenberger et al 2013). 
 

2.6.2. Key takeaways from BM literature  

From the vast amounts of information available on BMs and BMI, takeaways 
are summarized below for further use in the method.  

• There are several definitions and perspectives of what a BM constitutes, the 
authors will accept the perspective where it is seen as an activity system with 
structure, activities and governance. 

• There are different descriptions of the building blocks in a BM; however, the BMC 
tends to include more detailed structure in relation to other frameworks. It is also 
applicable for all industries and is therefore used to answer the research questions 
in this report.  

• Creating value does not only need to be in financial terms, environmental and 
social factors can add value for customers and stakeholders. Making use of LCAs 
can strengthen the proposition and generate unique selling points from an 
environmental perspective.  

• Many scholars and practitioners stresses the importance of understand how the 
firm is generating value for the customer. This should also be applied to the value 
chain where it should add value to all stakeholders that are involved in the BM. 

• In the process of BMI, the firm should strive towards breaking out from dominant 
thinking and ask questions that finds new market possibilities and new customers 
and non-customers.  
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• It is important to identify and understand when there is a need to radically change 
a BM. 

• It is important to understand the surroundings in the current ecosystem that the 
firm wants to operate in, both internally and externally. In this case, the asphalt 
industry.  Changes in the ecosystem can be a source of BMI. 

• In the creation of BMI, it is possible to borrow or benchmark from competition. 
It is, however, important to understand what is borrowed and what implications 
that may lead to. The creator has to consider potential effects of borrowed 
elements. 

• Understand how to balance value creating against value capture and how the 
proposition can create synergy and lock in effects. 

• In the process of BMI, it is of considerable importance to design the BM together 
with key partners to understand the rationale of everyone involved.  

• There are several factors that are important for a successful BMI, however, all of 
them need not necessarily be met at the same time, the specific situation decides 
and it is therefore important being open-minded and capable of prioritizing. 

2.7. Asphalt 

This section includes facts for asphalt taken from literature and interviews from 
respectable sources.  

2.7.1. Conventional asphalt 

Conventional asphalt mainly consists of three components: fillers, aggregates 
and binders. Depending on the grade of compaction, air voids may also be 
present. In some applications, other additives such as cement are used to 
improve properties. The combination of the components determines the overall 
quality and lifetime of the asphalt (O’Flaherty 2002). 

Aggregates are stones that have been crushed into different fractions. These are 
the most important part when creating an asphalt surface that provides a 
resistance towards load and wearing from traffic, and therefore constitutes to a 
high percentage of the total asphalt mass (APAI n.d). As Nordgren1 explains, 
the higher quality of road demanded, the higher the need for quality aggregates.  

                                                 
1 Torsten Nordgren Project manager Trafikverket, interview on the 27th of February 2018. 
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The aggregates exist of various classifications and are divided in natural or 
processed aggregates.  The natural aggregates only needs to be screened to the 
wanted sized and later washed for the use in asphalt production. Processed 
aggregates, on the other hand, needs to be blasted, crushed, screened and 
washed which adds some process steps. Besides size and shape, the aggregates 
are evaluated in terms of hardness, surface texture absorption and roundness, 
which can affect the final asphalt product (APAI n.d).  

Bitumen is a bi-product from oil production and can be seen as a key 
component of the asphalt as it is the binding material for the aggregates (Person 
2014).  As Person (2014) describes, the properties of bitumen varies depending 
on the crude oils properties and its origins. Viscosity, for example, is important 
and relies on temperature. The lower the temperature, the more solid bitumen 
becomes. Generally, softer binders are used for colder climates and harder 
binders for warmer climates (Hellwig & Karry 2015). 

The structure of a typical pavement can be seen in figure 7. 

 

Figure 7. Asphalt surface (MyAsphaltPavingProject 2018) 

2.7.2. Polymer modified asphalt (PMA) 

The use of natural and synthetic polymers in asphalt has been used since 1843, 
when it was patented. During the late 1970 Europe started using the PMA more 
frequently since it had lower maintenance cost than ordinary asphalt. The PMA 
had higher initial cost but decreased the life cycle cost, but since the contractors 
in Europe provided warranties for the asphalt, they could still benefit from this. 
Developed polymers in combination with a more long-term economic thinking 
in other regions made it possible to use PMA all over the world. Asphalt with 
polymer modified bitumen were more resistant to fatigue, thermal cracking, 
rutting and stripping (Yildirim 2007).  
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If the use of polymers is handled poorly, it can result in low performing asphalt 
(Yildirim 2007). The price of the polymer seems to fluctuate in the same way as 
the price of oil, this make the polymers more attracting with low oil price2.  

2.7.3. Rubber modified asphalt 

There are two main reasons why rubber was involved in asphalt. In USA they 
wanted to do road treatment with higher elasticity, after many studies with latex 
and synthetic rubber, more than hundred years later, Charles McDonald created 
a working asphalt with mixed rubber crumbs in it (Hellwig & Karry 2015). The 
other reason was to find a way to make use of old tires from cars. Old tires had 
been placed in big fields in USA that had a high risk of starting fires; instead, 
they could be used for roads (IVL 2006). 

In the 1970s, Sweden wanted to use the rubberized asphalt to get better traffic 
safety. There was a problem with black ice in the winter that created many traffic 
accidents on bridges and sharp curves2. Experiments in Karlstad showed this 
was very effective on high-risk places where accidents decreased2. The Swedish 
Transportation Administration (STA) gave clear instructions to the contractors 
how to handle the rubber, but they wanted to make the process cheaper and 
easier which lead to problems and failures, which gave the rubberized asphalt a 
negative reputation. The reputation followed the product for a long time and 
even after 15 years; people still remember the problems that occurred from poor 
handling of the asphalt2.    

STA have been involved in the rubberized asphalt for a long time and have been 
working with the contractors to examine its potential. Between 2007 and 2014, 
STA was involved in 25 different projects with rubberized asphalt including 250 
000 tons asphalt. All roads are still active and tested. A master thesis on 
Chalmers 2015, evaluated 15 of the rubberized asphalt projects (Hellwig & 
Karry 2015). The result showed that rubberized asphalt perform better 
concerning rutting and higher texture compared to conventional asphalt in some 
parts of Sweden, other parts it performed worse (Hellwig & Karry 2015). The 
conclusion was that rubberized asphalt has good potential depending on 
different factors that has to be evaluated more (Hellwig & Karry 2015). On high 
traffic roads, the stone quality determines the durability to 95% and rubber has 
therefore less use there (when used in the surface course). On less trafficked 

                                                 
2 Torsten Nordgren Project Manager Trafikverket, interview on the 27th of February 2018. 
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roads, where the studs from the tires does not tear down the asphalt, there is 
increased durability in the surface course2. 

There are several different ways how to include the rubber in the asphalt, in 
appendix 2 some of the methods are described. 

Technical advantages 

The technical advantages for rubberized asphalt are summarized in appendix 3, 
and are taken from literature from different countries and has to be used 
carefully. The advantages includes: noise reduction, higher rutting resistance, 
increased durability, breaking black ice, thinner layers, reduction of cracking, 
distinct road separation/striping, shock absorption, reduction of CO2 emissions 
and energy savings. 
 
There are different material and methods used in the studies and this can affect 
the properties of the asphalt. Since the climate can differ between countries, 
even in the same country, the applicability of the studies have to be questioned. 
Tires with studs are used in Sweden and this is a big difference compared to 
other countries. There are many factors affecting the quality of the roads but 
appendix 3 demonstrates some of the advantages that is possible with 
rubberized asphalt. 
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3. Methodology 

This chapter describes the execution of the master thesis.  The research methodology, methods, data 
collection and data analysis are both described and motivated. Finally, the trustworthiness of the study’s 
methodology is defended in terms of validity and reliability. 

3.1. Research Methodology 

Choosing research approach can lead to entirely different results to the same 
research question, and is therefore important to thoroughly assess before 
starting a project (Gray 2016).  

The study used a combined strategy of deductive and inductive approach. The 
theoretical framework guided the process of finding the business model and the 
most important aspects for establishing it, thus being a deductive approach 
(Gray 2016). 

Finding factors that actors perceived to add value and later integrate these 
factors in a proposed procurement model, was an inductive process, where data 
is gathered and then analyzed in order to develop theory (Gray 2016). Central 
concepts of relevant theory was researched and used as a foundation for the 
empirical study.  

Furthermore, a qualitative approach was a natural choice because of the nature 
of the research questions. As Gray (2016) describes, when asking questions in 
the form of "why" or "how", a qualitative approach is preferable. A qualitative 
research approach enables the researcher to capture respondent's different 
perspectives of a phenomenon in a real life setting (Gray 2016). This lies within 
the study’s utmost interest.  

The study was conducted in collaboration with Ragn-Sells and Svensk 
Däckåtervinning AB (SDAB) who provided inspiration and support for the 
project and made important sources available for data collection.  

3.2. Research Method 

The research method will be presented in chronological order in the upcoming 
subchapters, including method, literature review, data collection and analysis. 

As Saunders et al. (2009) describes, the answers received in a study depends on 
the nature of the research questions. Research can be exploratory, descriptive 
or explanatory. Explanatory studies are used when there is a need to describe 
the causal relationship between different variables and descriptive is purposively 
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used to portray a real image of people, events or situations. The explorative 
research is used when there is a problem that needs to be clarified and better 
understood, which is the case in this thesis. Distinctive traits of the research are 
literature studies, focus group interviews and interviews with experts who can 
generate insights in the matter. Descriptive studies can serve as a valuable 
extension to explorative studies (Saunders et al. 2009) and is relevant to have in 
mind in this project as well. 

There are several types of strategies that can be used to answer questions in 
research: action research, surveys, experiments, grounded theory, archival research, 
ethnography and case studies. Using one strategy does not exclude another and 
combining different strategies can often be useful (Gray 2016; Saunders et al. 
2009). The strategy utilized in this report is a case study. Case studies are 
strategically used to investigate a contemporary phenomenon in a real-life 
context using multiple sources of evidence (Yin 2009). 

The study was conducted as a case study on the Swedish market. The limitation 
to the Swedish market derived from the nature of the problem. Furthermore, 
most interviews were conducted with Swedish actors to understand different 
views on the phenomenon called rubberized asphalt. 

The thesis was divided into two parts, market analysis and business model 
generation, although not entirely decoupled from each other. The market 
analysis focused on understanding the asphalt industry, the value chain, the 
needs and wants of different actors and the ecosystem’s function and forces. 
The purpose of the BM generation part was, with the help of the BMC and 
other BM literature, to find creative ways to innovate a BM for rubberized 
asphalt by interviewing actors. 

The general process of the thesis was iterative, where the researchers had to 
change approaches several times as new information was uncovered. As been 
explained in literature, this is often the case in the BMI process and qualitative 
research, were it should be viewed as a less linear process and more as a series 
of iterations of redesigning collection methods and research design (Gray 2016). 

In figure 8, the logical working structure of the thesis is presented. The process 
was a combination between predetermined interviewees and emerging actors 
trough snowballing. 

In the beginning of the study, Ragn-Sells and SDAB recommended to do 
interviews with Torsten Nordgren on STA who has been known as "Mr. 
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Rubberized asphalt" in Sweden and could help with general questions about 
rubberized asphalt. In the interview with Nordgren the questionnaire in 
appendix 4 was used. The goal with this interview was to understand the 
Swedish market for asphalt, finding all actors in the value chain, understanding 
the product with advantages and problems. After the interview, Nordgren 
recommended people from different companies involved with asphalt; Asphalt 
paving companies, bitumen producers and processors of rubber granulate. The 
questionnaires was constructed to include all blocks in the BMC and can be seen 
in appendix 5. To get a broad result, the four biggest contracting companies in 
Sweden were interviewed.  

 

Figure 8: Working structure of interviews 

In the interview with Ragn-Sells, contacts to RISE were provided to investigate 
another segment, rubberized asphalt for bicycle pavements. To investigate these 
segments further, interviews with shock absorbing experts was recommended, 
but not followed due to limited time. The interview with RISE led to questions 
about the technique used in the project; therefore, a project manager was 
interviewed to answer questions concerning the projects.  

The interview with Ragn-Sells also led to interviews with the actors in the value 
chain, different asphalt pavers, bitumen producers and a producer of processed 
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rubber granulate and external actors. The interviews included questions about 
what they value about the asphalt and generally in a value proposition, for 
example working environment, environmental friendliness (reducing CO2 
emissions), circularity, costs etc.  This was used in order to understand what 
different actors value in an offering.  

At the end, there was focus on the supplying side with SDAB to understand 
their perspective on the complexity of the problems. As the company acts as a 
catalyst for the tire collection, this interview was saved to the later stages of the 
study to get optimal amounts of data. 

3.3. Literature Review 

In order to lay a foundation for the thesis, the first step was to make research in 
fields of business models and business model innovation. Later, the idea was to 
get an understanding of asphalt industry. Finally, theoretic focus was on asphalt 
with rubber content, both in a product and market perspective. 

Derived from the original research questions, the key areas for understanding, 
designing and developing a viable BM were found. These findings and insights 
gave birth to a framework that could be used as a structure in the interviews. 
Different aspects were discovered during the project and later added to theory. 
Additionally, new information presented itself in the empirical study and was 
added to the theoretical framework. 

Keywords were found in the process of creating the theoretical framework by 
reading relevant literature.  The keywords were separated in two categories: 
business model- or asphalt related research. Reviewed articles for business 
models were found through Karlstad University’s Library and Google Scholar. 
Information on asphalt was found in books, Internet and interviews. 
Information regarding rubberized asphalt was mainly found trough American 
Internet sources along with interviews and documents from STA and other 
authorities. 

3.4.  Data Collection 

Data was mainly collected as primary and secondary data and is described in the 
following subchapters. 
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3.4.1. Primary data 

As Gray (2016) describes, primary data can be collected through interviews, 
questionnaires, observations with more. In explorative studies, an appropriate 
process is utilizing semi-structured interviews, and was therefore chosen to 
collect primary data.  

When using semi-structured interviews for data collection, the researcher needs 
to have some aspects in mind to get the requested answers from the respondent. 
In the process, the interviewer should make use of a protocol to guide the 
process. The protocol provides a degree of structure as it involves a series of 
relatively open-ended questions, but it is advantageous as it lets the interviewer 
probe the respondents for interesting details of the phenomenon 
(StatisticalSolutions 2017). 

In line with Lekvall & Wahlbin (2001), when approaching potential 
interviewees, it was made clear that participation was voluntary, and a desire to 
not participate was respected. Contact was taken in a manner that gave the 
potential interviewee reasonable time to consider participation. The researchers 
stated the reason why the person was contacted, the purpose of the study, the 
employing companies, and the structure of the interview and when/how they 
were to be contacted again.  

An interview guide was created in order to ease the flow of conversation and to 
avoid asking leading questions. Each interview was conducted with the two 
researchers and the interviewee.  All interviews were recorded in compliance 
with the respondent, notes were taken during the interviews to provide ground 
for prompts and as a compliment to the transcriptions. In some cases, 
transcribed interviews were sent to respondents for approval. This was done 
when there was a distinct need of confirming the information. The guide was 
created with Gray (2016) who described certain aspects to have in mind when 
designing the guide, see appendix 6. 

The interviews were divided in two parts; the first focused on the current market 
for asphalt and the second on insights how to potentially come up with a BMI. 
The scripts were adapted for each interviewee and it was an emerging pattern 
of content in the scripts, they do however demonstrate the foundation of the 
interviews. 
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The sampling process 

The companies selected for the case study needed to fit certain criteria and were 
therefore purposively chosen. At first, the companies needed to be involved in 
the value chain (or potentially being involved) in order to provide insights of 
rubberized asphalt. This provided a series of sources with different perspectives 
of the phenomenon that could help answer the research questions. 

Secondly, the individual interviewees needed to have a more extensive grasp on 
the business side of the problem. The eligible criteria limited the potential 
interviewees into those with more management-based roles, i.e. not entirely 
operational roles. Project managers, business developers, top management, 
researchers, innovation strategists etc. The chosen interviews can be seen in 
table 6, where the collected type of data also is explained. 
 
Table 6: Interviewees and their role  

Company Role Description of data collection 

STA 
 
 
 
 
 
 

Project Manager (Göteborg) 
 
Project Manager (Karlstad) 
 
Responsible for environmental 
aspects, CO2 pavings  

Market situation for asphalt in Sweden, 
problems with the rubberized asphalt. What's 
important in a possible BM 
 
How CO2 and other aspects are calculated and 
handled in contracts 

Paving companies 
PEAB x 2 
Skanska 
NCC 
Svevia 

Persons working with rubberized 
asphalt projects and/or developing 
business  

Role in value chain 
Needs, wants, pains, opportunities 
What's important in a possible BM 

Ragn-sells Tyre Recycling AB 
(Employer) 
 

Business developer   Role in value chain 
What's important in a possible BM 

Svensk Däckåtervinning AB 
 

CEO  Role in value chain 
What's important in a possible BM 

RISE Research Institutes of 
Sweden 
 

Researcher as project manager for a 
rubberized asphalt project 
(Stockholm) 

Technical information of rubberized asphalt 
projects  
What's important in a possible BM 

Bitumenproducer 
Total 
 

Marketing manager Role in value chain 
What's important in a possible BM 

Granulate prosessing company 
Consulpav 

CEO Role in value chain 
What's important in a possible BM 
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VTI Researcher/laboratory manager Technical information of rubberized asphalt 
projects  
What's important in a possible BM 

Municipality of Linköping Project Manager How CO2 are calculated and handled in 
contracts 

In order to ensure anonymity, respondents are categorized in four sub-groups, 
seen in table 7.  Supplying side includes companies that supply tires, granulate 
or bitumen. Contractors are the companies who build the roads, the demanding 
side is STA and municipalities and the last group is external actors with 
researchers or consultants. 

Table 7: Categorizing of respondents 
  

 

3.4.2. Secondary Data 

As described in the literature review method, the secondary data in this report 
comes from peer reviewed articles, books and corporate web pages (with 
documents, reports etc.) 

3.5. Data Analysis 

According to Saunders et al (2009), the non-standardized and complex nature 
of qualitative data needs to condensed (summarized), grouped (categorized) or 
restricted as narrative to support a reasonable analysis. 

Summarizing is used to compress longer sentences into brief sentences that 
highlight key points that emerge from the interviews. Through summarizing, 
the researcher is able to find the principal themes that have emerged and how 
to further explore themes in forthcoming data collections. By summarizing the 
transcripts, relationships between themes can be found. (Saunders et al 2009) 

Categorizing data involves two phases: developing categories and attaching the 
categories to meaningful pieces of data. This will assist the researcher in finding 
relationships and further develop different categories and test propositions. 
(Saunders et al 2009) 
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Structuring using narratives is, contrary to categorizing, purposively not 
fragmenting pieces of data. Retaining the integrity of collected data is necessary 
and researchers should commence analysis using complete set of notes 
produced in interviews. This is used when the researcher wants to capture the 
meaning in its original told form in its social context, avoiding losing meaning 
by fragmenting data. (Saunders et al 2009) 

The data analysis used all of these aspects to handle the collected data. All 
interviews were recorded and later transcribed within 2 days. Main findings in 
each interview was summarized in order to find emerging themes. Furthermore, 
categorizing of data was made.  The categories were based on the theoretical 
framework and the BMC. Data was placed fittingly within the nine building 
blocks of BMC or external forces surrounding the BM.  

Finally, structuring using narratives was utilized. In order to find the answer 
what aspects most important in a sustainable BM, a concept tool was created to 
evaluate different factors that were involved in the concept framework.  The 
authors placed importance on capturing the whole meaning in its social context 
in the interviews to strengthen why certain aspects were important in a model.  

3.6. Validity and Reliability 

As explained by Bryman & Bell (2011), there are two central concepts to 
evaluate the credibility of the study: reliability and validity. Reliability is 
concerned whether the results of the study are repeatable or not. Semi-
structured interviews as a method generally make the reproducibility low. 
External reliability is to what degree the study can be replicated. Internal reliability 
refers to the subjective nature of the research/observing group. Depending on 
personality, different subjective thoughts and interpretations might arise in the 
study (Bryman & Bell 2011).  

In order to increase the study’s reliability, the researchers were mindful about 
the choice of process and research method and samples was made to find 
experts with knowledge in the field, which also was motivated. In order to avoid 
misleading or false reporting in findings, the researchers critically reviewed each 
piece of information separately to later discuss and draw appropriate 
conclusions together.   

Validity is concerned with integrity of the conclusion drawn from the research. 
It encompasses the entire experimental concept and evaluates whether the 
results meet the requirements of the scientific research method.  Validity is 
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divided in two parts: internal and external. Internal validity seeks to establish a 
causal relationship between two variables and refers to what degree the study 
can make inferences between the casual relationships, i.e. correlation between 
theory and observations made in research. Internal validity tends to be a strength 
in qualitative research resulting from a prolonged engagement in the social 
context that often offers a high correspondence between observations and 
concepts (Bryman and Bell 2011). External validity refers to which degree the 
findings can be generalized across social contexts. Contrary to internal validity, 
external often represents a problem in qualitative research because of tendencies 
of using specific case studies with small samples (Bryman and Bell 2011). 

To increase the study’s validity, the interview guide was created rigorously to 
keep interviewees on the same path and avoid bias, see interview guide in 
appendix 6. Definitions were carefully brought up and explained when there 
was a need.  

A different set of companies (and roles) participated in the study, which offered 
a variety answers to the questions, which have helped checking data from 
different perspectives. The study's results was triangulated with findings in 
theory, but also evaluated carefully before drawing conclusions. The supervisor 
at Karlstad University and the collaborating companies have also monitored the 
research process and results through contacts and meetings to make sure that 
different interpretations have been done correctly. 
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4. Results and Data Analysis 

This chapter presents the results and data analysis of the study. First, trends and other external forces 
are presented. Furthermore, data has been placed within the nine building blocks of the BMC. Finally, 
a proposed procurement model with factors is presented to shed light on what could be valued in a 
proposition for asphalt. 

4.1. Trends 

Technological trends 

Technological trends for asphalt are that more high performance asphalt is 
being used and demanded. The traffic in Sweden increases and the loading is 
higher which leads to a greater need for high quality asphalt. There are more 
modified bitumen products in the roads today than earlier and there has been a 
steady increase of these products3.  

Overall, the production of asphalt has also become a more advanced process in 
order to satisfy all needs. Different additives and fibers are utilized to tailor 
unique properties for new road requirements3. In terms of bitumen production, 
an increasing trend is color setting to differentiate roads, i.e. red for walkways, 
blue for bicycle roads. With increased urbanization, the ability to distinguish has 
become of more interest, more requests are coming for these solutions4.  
 
Overall, there has been more focus on function, i.e. what specific function is 
demanded in different projects and to use products at the “right time, right place” 
4. 

Socioeconomic trends 

Socioeconomic trends for asphalt are the environmental aspects and reuse of 
asphalt3. The demand for environmentally friendly asphalt has increased for 
manufacturers of roads in Sweden. The municipalities strive towards reaching 
their climate goals and reduce emissions of CO2; therefore, they invest in 
environmentally friendly asphalt (Miljöaktuellt 2014,3). STA received stricter 
requirements from the government to show how the infrastructure is affected 
by the climate goals; which can be one of the reasons for increased demand of 
environmental friendly asphalt (Miljöaktuellt 2014).  

                                                 
3 Torsten Nordgren Project Manager Trafikverket, interview on the 27th of February 2018. 
4 Krister Persson Market Manager Total, interview on the 3th of April 2018. 
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In general, the environmental aspect of the industry is of growing concern, 
which can be seen by different actors’ offerings. Companies are looking for ways 
to reduce environmental impact by recycling old asphalt mass and other material 
(focus on circular economy), making use of sustainable fuels in production processes, 
lowering production temperatures and creating high-performance products with long 
durability. STA is also investigating how the life span of the asphalt is affecting 
the environment, a shorter life span might be better when every aspect is taken 
to consideration, such as reducing fuel consumption from cars5,6. 

Regulatory trends 

A regulatory trend in Sweden is to use more low temperature production 
processes. STA have implemented regulations which states that a certain 
percentage of the asphalt should consist of low temperature asphalt5. 
Martinsson7 mentions slurry seal which utilizes low temperature production 
processes with low environmental impact with no manufacturing in asphalt 
plants and results in cost-effective products. To make the procurement officer 
at STA use this product more, they have set a requirement that 12 million m2 or 
at least 15 % should be low temperature slurry seal. The percentage has gradually 
increased over the years and has often been exceeded. The goals are set to use 
more of the technology, while having realistic limitations7. 

Regulations differ in different countries, the state of California has a rule that at 
least 35 % of the asphalt should use a rubber mixture, which is regulated to take 
care of old tires4. In Sweden, health regulations are a strong force and affect 
what is possible, which makes it difficult to prescribe the product in 
procurement contracts5.  

In terms of contracts, the types are shifting from specification based to 
performance based to make companies more open to innovations and have a 
driving force to innovate new solutions5,6. 

Societal and cultural trends 

A societal trend in Sweden is that low traffic roads and railway are less 
prioritized. The low trafficated railways have extensive maintenance needs and 
there are indications that low traffic roads can have the same needs in the future. 

                                                 
5 Torsten Nordgren Project manager Trafikverket, interview on the 27th of February 2018. 
6 Krister Persson Market Manager Total, interview on the 3th of April 2018. 
7 Kristina Martinsson Climate and environmental Trafikverket, interview on the 4th of April 2018. 
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The maintenance budget for roads is similar from year to year, but high traffic 
roads are prioritized5. 

The trend of the total load increase, with more traffic, on the Swedish road 
network results in higher demand for high quality asphalt products. As an 
example, the introduction of increased maximum weight on trucks has changed 
from 60 to 64 ton and have led to more pressure on roads than before, and this 
is set to increase to 74 ton in the nearest future. This will be difficult to handle 
with ordinary asphalt8. 

A cultural trend in Sweden is that the working environment for road 
construction is getting increasingly important. Companies are taking working 
environment into serious concern as it can have consequences if not followed. 
In relation to other countries, it can be a barrier for implementation of new 
products and processes. For example, things such as accessibility for 
maintaining the road network, difficult working conditions in the larger city 
regions, night-time productions are increasing trends and are of concern to 
actors involved. Ideally, road construction should not affect the traffickers, 
which means that large parts of the roads cannot be built for long periods of 
the day. It makes it difficult to keep efficiency and makes challenges with 
delivery security (right time, right place) even more difficult. Historically, there 
was greater acceptance for road construction, which has now changed9. 

In the asphalt industry, a trend is also the rejuvenation of the workforce. The 
old generation of asphalt layers is slowly retiring and there is a distinct need for 
establishing a younger workforce10,11. The industry's challenge is to attract new 
people in an industry where there is a lot of hard work: difficult working hours, 
relatively little digitalization, “a lot of hands on”. The industry needs to be more 
agile to develop in a pace that attracts and keeps new people. Furthermore, there 
has to be people who are willing to work nighttime in the larger cities where 
there is low respect from the traffickers. Social relationships between men and 
women have also changed which makes it more difficult to accept those jobs9. 

                                                 
8 Mats Wendel innovation strategist Peab, interview on the 27th of Mars 2018. 
9  Krister Persson Market Manager Total, interview on the 3th of April 2018. 
10 Torsten Nordgren Project Manager Trafikverket, interview on the 27th of February 2018. 
11 Tommy Viklund Project Manager Trafikverket, interview on the 13th of February 2018. 
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4.2. Market and value chain of rubberized asphalt 

The value chain can be seen as a complex system and understanding each actor’s 
needs, wants, pains and opportunities is of high interest for the project. In figure 
9, the interpreted value chain is depicted. 

 

 

Figure 9: Value chain of rubberized asphalt in Sweden 

Supplying side  

Domestically in Sweden, the company Ragn-Sells is the only producer of 
granulate. Ragn-Sells was founded in 1928 and is a Swedish company with 
premier expertise in fields of recycling and environment. Ragn-Sells operations 
handles treatment and recycling of waste and residuary products from 
industries, organizations or households. The business idea is to “offer innovative 
solutions and effective solutions to minimize, handle and convert waste to resources” (Ragn-
Sells 2018). Since 1995, subsidiary Ragn-Sells Tyre Recycling AB have been 
tasked with collecting and recycling end-of-life tires from all types of vehicles in 
Sweden on behalf of company SDAB (Ragn-Sells 2018).  In Sweden, there are 
regulations of producer’s responsibility of tires (regulation 1994:1236), which 
means that actors who place tires on the market also need to take responsibility 
for how they are handled in the end of the life cycle. Tire workshops and other 
operators are required to receive end-of-life tires, which Ragn-Sells later collect 
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and recycle. The cost of Ragn-Sells service is included in the recovery fee that 
manufacturers and importers charge for new tire sales (Ragn-Sells 2018).  

SDAB started its operations in 1995 in connection with the tire producer 
legislation which was implemented 1994 with primary purpose of organizing the 
collection and recycling of end-of-life tires, a task which has been given to Ragn-
Sells. Since the operative start in 1995, SDAB reports that 90-100 % of the end-
of-life tires have been collected each year and in recent years, the collection and 
recycling rate have even exceeded 100 % (SDAB 2018). 

Today, Ragn-Sells have several treatment facilities and tires are sorted and 
handled differently depending on use.  Some of the tires are reused and recycled 
in swings, rugs, road protection or fenders and some are exported or retreaded, 
see appendix 1. In order for the material to be used in applications such as 
running tracks, playgrounds, soccer fields and asphalt, the tires have to be 
fragmented into smaller pieces, rubber granulate. End-of-life tires that cannot 
be reused as material substitution is used in cement industries or heating plants 
for energy recovery. In the fiscal year 2017, Ragn-Sells collected 155 000 ton 
tires from Swedish and Norwegian roads. At the time, Ragn-Sells act as both 
manufacturer and supplier of rubber granulate (Ragn-Sells 2018). 

Processors of granulate 

In order to make effective use of rubber granulate in the asphalt, the granulate 
have been sent to foreign actors which have processed the product. Processing 
granulate results in a product that is easier to handle in the production of 
rubberized asphalt: there is no need for extra equipment, no smell of burned 
rubber and it is the same process like normal asphalt. A difference between 
normal asphalt and asphalt with processed rubber is that the asphalt with 
processed rubber has to be compressed directly. There is currently no company 
or facility that can handle this process domestically, which results in expensive 
transportation costs if the granulate are sent from Sweden and back. STA have 
used different actors for utilizing this process; companies situated in Portugal, 
Austria, Russia and other countries12. 

Bitumen producers 
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Swedish company Nynäs is the only national player, and owns the majority of 
the Swedish market12,13. There are also traders, but their lack of primary 
production can lead to delivery problems13.  

Nynäs position makes the company a powerful actor in the value chain with few 
competitors who can enter the market. After operating on the Swedish market 
for a long time, the company has access to advantageous distribution networks 
with ownership of important depots, refineries and production units. As the 
environmental economic aspects are of importance, it is difficult to compete if 
the bitumen have to be transported longer distances in the landscapes of 
Sweden12,13. With capital investments seemingly being large in the industry, there 
tend to be a barrier for other firms to enter the competition. 

The French company Total has been involved in some test projects with 
rubberized asphalt in Sweden, but at this point Total primarily remains an actor 
on the European market. The bitumen producers mainly produce and supply 
bitumen and are also involved in different product development projects that 
will get the customer's customer satisfied13. In similarity with asphalt, bitumen 
is bought in procurement contracts. Standard products are often requested, 
where the supplier submits a price suggestion/addition from an oil price listing. 
The product is delivered in a truck or to a place 13. 

Aggregates suppliers 

Aggregates are usually easily accessible and there are approximately 1000-1500 
active aggregate companies in Sweden. In productions where the quality of the 
stones is not of highest importance, the contracted companies buy the material 
locally to reduce logistics costs. When there is need of higher quality, like in high 
trafficked roads to avoid wear from stubs, the material is transported longer 
routes14.  

Contractors 

On the asphalt producing side there is a few large actors with a high bargaining 
advantage. In Sweden, these actors are represented in companies NCC, Skanska, 
Peab, and Svevia who operates across the entire country. There are also smaller 
firms that compete but the few large ones handles approximately 90 % of the 

                                                 
12 Torsten Nordgren Project Manager Trafikverket, interview on the 27th of February 2018. 
13 Krister Persson Market Manager Total, interview on the 3th of April 2018. 
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market. There is a relatively open industry concurrence where the competitors’ 
monitor each other well with few patents on products and processes14,15. 

In terms of volume, approximately 8 million tons of asphalt mass is produced 
every year with a margin of error of 0.5 million tons. The method used to 
produce the asphalt is dominantly hot mixes but cold mixes and hybrids are 
trending due to its lower environmental impacts14,15. 

There are no main differences between the large actors, most provide similar 
products and services with some twists. In terms of products, there is a large set 
of products within each segment of application. In general, if a company 
produces 50-100 different products in an asphalt plant, about 20 products are 
covering 80-90 % of the market14. 

Buyers (STA, municipalities and private actors) 

The demanding side comes from the state, which assign STA with the task of 
finding companies that can build the roads. The decision of which firm should 
perform the work is made by having open negotiations of procurement by 
utilizing different contracts, according to the Swedish Public Procurement Act. 
This is done regardless of small or large roads14. There are two types of 
contracts, performance based contract and specification based contract. 
Essentially, performance based contract is focused on performance where the 
contractor is able to provide more innovative solutions as long as they meet the 
given performance goals, where the contractor is responsible for the design of 
the building document and the construction itself. Specification based contract 
gives less possibilities for the contractors to come up with own ideas, where 
more material and processes are decided by the contract, where the buyer has 
responsibility for the design of the building document14. In earlier years, the 
dominant contracts were specification based contracts. This has, in recent years, 
changed in order to stimulate more innovative solutions and the ability to “think 
new”, which has resulted in a 50/50 division of the two contract types. On the 
maintenance side, the percentage of specification based is higher14. 

Aside from STA, there are also municipalities and private customers who buys 
roads for different applications. 

Researcher and Consultants (External actors) 

                                                 
14 Torsten Nordgren Project manager Trafikverket, interview on the 27th of February 2018. 
15 Tommy Viklund Project manager Trafikverket, interview on the 13th of February 2018. 
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Several external parties contribute with different assignments in order to 
develop and secure quality roads in Sweden. As an example, VTI (statens väg- och 
forskningsinstitut) is an independent research institute in the transport sector. The 
institute’s assignment is to conduct research and development on infrastructure, 
traffic and transport. VTI works on tasks assignments by SDA (and other 
constituents), and has therefore influence on the construction of roads in 
Sweden.  

Another actor is RISE (Research institute of Sweden) which also is a public 
institute for research. The institute cooperates with international companies, 
academia and the public sector to contribute to a competitive industrial life and 
a sustainable society (RISE 2018). RISE has ongoing projects for bicycle roads 
and walkways with rubberized asphalt in Sweden with a high concentration of 
crumb rubber in the pavement, which results in a shock absorbing product that 
can increase safety. 

There are other actors who indirectly influence the road construction in Sweden, 
these have not been included in the qualitative study. Several technical 
consulting companies conduct damage investigations and recommends paving 
actions for various roads. They are working in the initial stages of investigation 
and provide a basis for procurements.  

4.3. External forces in the industry  

Gathered data from the interviews have been summarized and placed in 
Osterwalder & Pigneur’s (2010) structure external forces, and can serve as a 
starting point for BMI. See table 8.  

Table 8: External forces in the asphalt industry 

Key trends - foresight Market forces – market analysis 

Higher need of advanced technology, high 
quality products 

Lower environmental impacts 

Working environment is crucial 

Innovative solutions is trending due to contract 
types 

Circularity 

Several market segments, mainly different types 
of roads 
 
High environmental and social demands 

Problems with quality and durability of roads 

High switching cost for bitumen 

Macroeconomic forces - Macroeconomics Industry forces – Competitive analysis 
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The government is affecting the market 

Public procurement contracts 

Strict regulatory frameworks towards 
environment and working conditions  

Few but established actors and competitors 
(producers of asphalt) 

Difficult for new entrants due to high 
investments costs 

One influential supplier of bitumen 

Monopoly on supply of granulate 

Substitutes in the form of polymer and rubber 
modified bitumen mixtures in competition with 
standard asphalt 

4.4. Is there a need for BMI for rubberized asphalt? 

Based on the definitions of Frankenberger et al (2013) and Amit & Zott (2012), 
where change in content, structure or governance needs to be redefined to 
create BMI, the answer to RQ1 likely is Yes.  

As described by Nordgren16, rubberized asphalt has been a well-tested product 
in Sweden, starting in the 1970s. The commercial success has failed to come due 
to several reasons, where working environment historically has been a 
showstopper. It has also been questionable if the product works in Sweden's 
landscape. In this sense, there is no need for BMI, but instead research and 
product development. 

On the other side, in order to make the product fit on the Swedish market, new 
activities are needed to make this possible. As Nordgren16 describes, it has been 
a story of chicken or egg for rubberized asphalt on the Swedish market. The 
supplying side wants to be reasonably assured that the road authority will use it, 
but the STA cannot buy a product that is not on the market yet. It has therefore 
been about who will take the risk of investing, which has led to a deadlock for 
the product. 

Therefore, a system change is of interest where one or more elements could be 
changed/rearranged according to Amit & Zott (2012). 

• New activities  

• New activity structure  

• New governance   

                                                 
16 Torsten Nordgren Project manager Trafikverket, interview on the 27th of February 2018. 
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To be successful with the product, the granulate needs to be processed, which 
is considered to be one of the major problems. Previously, Ragn-Sells have not 
wanted to invest in the required equipment because of lack of expertise in the 
construction of asphalt while there is no market yet. In order for it to work, 
either an existing actor needs to take governance of the activity, or an existing 
player on the European market, move operations to Sweden. As an option, a 
new actor, called X, could start operations with processing granulate and 
possibly produce asphalt themselves. In figure 10, the proposed activity change 
is presented. 

 

Figure 10: Proposed system change with a new actor “X” 

There are other possible activity and governance changes within the system that 
can be useful for the product´s success on the Swedish market, which indirectly 
will be presented in upcoming chapters. 

4.5. Business modeling 

In this chapter, data has been placed under appropriate building blocks in BMC 
and aims to answer RQ2. Social and environmental factors involved in the 
TLBMC have been, more or less, integrated into the BMC. 

Customer segments 

Based on the interviews, there are different customer segments that can be 
reached. STA is responsible for a large part of road construction in Sweden and 
is a large customer, but there are also other actors in municipalities and private 
actors. As Osterwalder and Pigneur (2010) states, a BM can focus on different 
segments but efforts should be invested in the most realistic buyers. Several 
respondents’ place emphasis on understanding whom the value is provided to 
and ultimately what value is delivered to end customers.  
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Furthermore, a few respondents mention how segments can be divided into 
sub-segments, depending on what function or value that is demanded in a 
product, in line with Huth & Speh’s (2013) macro and micro segmentation.  
Several respondents see STA as a key to establishing the product on the market, 
and as respondent 13 reckon. 

“At the very least, STA needs to be on board, it can lead to that it spreads to municipalities. 
Municipalities do not possess the same knowledge, which makes it difficult to start there”  

A few respondents also mention, as an entry on the market, to focus on niche 
markets where different customer needs can be matched. As example, niche 
markets for the product could be municipalities who looks for safe 
bicycle/walkways (which currently is being investigated) or private actors such 
as smaller airports, racing tracks, sport facilities etc.  

Most respondents believe that use in the lower layers is more efficient than the 
surface course, to achieve full-scale use. Wear from stubs makes it inefficient to 
use in the surface course in Sweden, especially on high traffic roads.  

Value proposition 

Looking at profit-loss, respondent 3 mentions that the less complete a product 
is, the harder it is to make money on it. The less a product or service is packaged, 
the greater the competition it gets. It is about packing services and products that 
the customer appreciates and is willing to pay for together with product 
development that allows for solutions that are more complete. Providing 
standard products is usually not profitable; the only way you make profit is to 
reduce costs. 

Several respondents advocate for looking beyond purely economic values in the 
value proposition, where environmental and socioeconomic aspects also 
provide value for customers. As an example, respondent 3 mentions that if 
asphalt can be developed that reduces the number of damages, it is beneficial 
for society. 

Respondent 1 mentions how the concept of circular economy needs to be more 
involved in decision making regarding construction of pavements. The technical 
issues and working environment is taking much focus from why the product is 
needed and why it should be used. In line with Nußholz (2017), in order to reach 
future climate goals, circular economy strategies are required. Several 
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respondents view circular economy as a selling point for rubberized asphalt, 
where circular materials and value chains can be activated. 

Respondent 5 elaborates on how environmentally friendly solutions, in general, 
could add value to different stakeholders, both customers and buyers. The 
respondent believes that the stakeholders appreciate these actions even if there 
is no direct financial compensation yet.  Furthermore, respondent 5 means that 
the problem of attracting people to the industry can be solved by having 
environmentally friendly focus in operations. Sustainability could be an 
attractive force in the industry. In line with Amit & Zott (2015), adding value 
for more than end customers could create a lock-in centered design with less 
mitigation of partners. Circular strategies and offerings with social and 
environmental concern can lead to synergy effects within the network of actors.  

Most respondents believe that using a product at the "right time, right place" is 
important and to use the product where it is useful, demanded and creating 
value. Respondent 2 states: 

“In order to value and create trust of the product, work needs to be done on several fronts. It must 
begin by evaluating demand and starting from what customers see as value creation, and then back 
track and package solutions to their need” 

Onwards, technical characteristics and the necessary conditions should be 
investigated for creating such a product. Furthermore, as respondent 2 states, 
an important part of the BM is to find unique selling points (USP) for each 
segment and match those with the customer needs.   

The most mentioned advantages, or USPs, with rubberized asphalt in the 
interviews were noise reduction, durability (flexibility and elastic construction in 
lower layers of the pavement), circular economy and price. Price was both seen 
as a risk and advantage, depending on several factors (oil price, thickness, 
lifespan etc.), it can both be higher and lower than asphalt with polymer and 
ordinary asphalt. When reduction of Polycyclic Aromatic Hydrocarbons (PAH) 
was mentioned in the interviews, it was more important to not surpass the limit 
than to go lower than today. The shock absorption in figure 11 was applied in 
bicycle roads and sidewalks. 
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Figure 11. Summary of possible advantages for the rubberized asphalt from the interviews 

The problems and risks most mentioned in the interviews were: smell of burned 
rubber, working process and communication. Problems mentioned in the 
working process were; longer time to cook, hard to get right proportion, more 
complex process and that extra equipment was needed. Communication and 
spreading information was also mentioned as a challenge as for normal asphalt. 
One of the participants mentioned that many of these risks are no problem 
today, with the right products. For summary, see figure 12. 

  
Figure 12. Summary of possible risks for the rubberized asphalt from the interviews 

 
Furthermore, it is important to prove USPs for the setting where the product 
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will be used and demonstrate how the risks can be avoided. As Nußholz (2017) 
and Joyce & Paquin (2016) states, LCA can guide the way for environmental 
issues. Several respondents also mentioned this, where it is important to count 
on collective data and have same systematic perspectives. 

The literature study, together with the interviews, gave rise to findings of 
provided value, which could be connected to different segments. The findings 
are presented in table 9. Notably, in line with Nußholz (2017), general customers 
can be those with high environmental awareness and preference for durable 
products due to lower cost of ownerships and convenience (Nußholz 2017).  

 

 

 
Table 9: Applications, functions and customers 

Area of use Function (needs) Customer(s) 

High traffic roads Rutting resistance STA, Municipalities 

Middle traffic roads Durability  STA, Municipalities 

Low traffic roads Durability  STA, Municipalities 

Residential areas, 
streets 

Noise reduction Residential housing owners, housing 
cooperatives, Municipalities 

Bicycle and sidewalks, 
walkways 

Shock absorption from fall accidents Municipalities, county council, end users 

Ports and airfields Should resist spill and other liquids  
Reduce cracking 

Private actors 

Steep slope roads High slip risk in colder seasons. The rubber could 
potentially be combined with heating in the road 
grid. Ice breaking abilities  

STA, Municipalities  

Sporting facilities 
• Roller 

skis/cross 
country 

• Running 
tracks 

• Motor 
circuits 

Different types of friction (grip), shock absorption, 
distinct striping 

Private actors, municipalities 

High risk incidents 
roads 

Reduction of water film (avoiding aqua planning) 
Breaking black ice 

STA, Municipalities 

Mountain roads  High slip risk in colder seasons. The rubber could 
potentially be combined with heating in the road 
grid. Ice breaking abilities. 

STA, Municipalities 

Roundabout and bus 
stops 

High quality asphalts with higher durability to hold 
for heavier loads 

STA, Municipalities 
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Channels 

Several respondents stated that there was a general problem with channels 
where information was received in the industry, and that this disadvantaged the 
development of rubberized asphalt. One respondent, 5, states that there is no 
industry organization for paving companies in Sweden. Another respondent 
describes similar issues regarding the lack of an industry organization, where the 
state should help facilitate and propel such a solution. Furthermore, the 
respondent means that the contractors sometimes have to pursue matter by 
themselves and it does not get as effective as it could have been. 

 

 

Regarding information of rubberized asphalt, respondent 4 solidifies the 
perception of limited and unclear information and states: 

“Regarding the smell and safety, what do the surveys say? No clear directive, does it 
work on the roads? What happens if you recycle? How do you ensure that there are 
no dangerous substances in the tires? There is need for a state of the art ascertainment. 
No one dares to make such a decision (to use the product). It’s difficult to make 
decisions when you do not know how it (the product) works”. 

The unclear information is reflected in several respondents answers, where 
many have limited understanding of the product and its properties. 

In line with earlier respondents, respondent 2 mentions conferences, which is 
held internationally and specialized on presenting new information of 
rubberized asphalt. The problem is that the participants are only people already 
devoted to the product. The same respondent believes that contractors, 
authorities (like STA) and municipalities should participate as society’s 
witnesses.  

Key resources 

Several respondents see a stable supply of rubber tires/granulate as key resource 
for a BM to operate efficiently, where a fluctuating supply may lead to 
production problems. Nubholz (2017) agrees with this statement, supply of 
secondary material is necessary for the BM.  Respondent 1 mentions the 
importance of matching supply of granulate with the demand from road 
construction.  
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In addition, several actors mention different factors that is useful as resources 
for establishing a BM. These are of various characteristics such as: physical, 
human, non-material and financial.  

• Competence in own product (Non-material or human). As an example, the rubber granulate 
is important for delivering a quality end-product, and the supplier needs to control 
and quality approve their product to deliver a stable and health friendly product. 
Respondent 2 states that a reputation has followed rubber tires throughout the 
years, leading to assumptions that tires are of various quality and releases 
dangerous substances, such as PAH. This viewpoint is somewhat outdated and 
only applicable on older generations of tires. Today, tires have an average lifetime 
of 4 years, which means that tires placed on the market are relatively similar in 
construction. As explained by Ragn-Sells (2018), a robust process is used to secure 
the quality of the granulate.  

• Competence in the production of asphalt (non-material or human). Based on answers from 
the interviews, it can be argued how this problem can be solved. Respondent 2 
states that, at this time, the supplying side (Ragn-Sells) lack knowledge of asphalt 
and cannot take responsibility for the end-product. The same respondent believes 
that, historically, there has been ideas that the supplying side should be further 
down the value chain than is possible.  

• Competence or knowledge for recycling of asphalt mass (Non-material or human). In order for 
the BM to work, it is necessary to at least have knowledge of how the mass can be 
recycled. As almost every respondent answer, recycling of asphalt is of high 
importance. Clear guidelines need to be presented how this works and if you do 
not do it yourself, how to implement such a process (both milling and logistics). 
As Nubholz (2017) describes, physical collection points will also be important to 
consider, in this case, especially when designing the return of asphalt mass.  

• Process equipment (Physical). As described by many respondents, factory and 
equipment is necessary for the production of rubberized asphalt. For example, 
several respondents see the processing of rubber granulate crucial with the gains it 
brings in production. As earlier mentioned, there is no way to process domestically 
at this point today. This can be seen as a crucial step in solving the problematics, 
but at this point, it remains a question which actor who should take the risk. 
Respondent 3 mentions that if the utilized equipment gives reduced production 
speed, it will allow shorter paved series, result in more joints, create resistance to 
traffic, increase fuel consumption and lead to wear on cars. Equipment, which can 
be used effectively, is important. 

In line with Amit & Zott (2015), if the company lacks resources that are 
necessary for the BM, it has to consider how to develop these resources or 
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outsource arrangements. It is a conscious choice where one sets the boundaries 
for a company, where value creation and capture need to be combined as 
efficiently as possible in regards to stakeholders and the focal firm.  

Key activities 

Some mention that the occurrence of rubberized asphalt and its failure has 
lasted for a long time. Respondent 10 believes that the production was handled 
incorrectly at first, where pavers attempted to take shortcuts, which led to poor 
performance and badwill. Several respondents mention that the industry is 
conservative, where failures tend to hit harder than successful attempts. 
Respondent 3 describes a chain reaction that occurs when introducing new 
technology that is not effective at first. 

“Disturbances create resistance, and resistance creates even more disturbances” 

Therefore, marketing of the product can be seen as necessary to ensure that 
both internal and external customers understand how value can be created by 
using the product. 

 Several respondents, on all sides, mention that there have been unclear results 
and a feeling of unstructured follow-ups. Respondent 13 mentions how 
different production techniques are being replaced on a regular basis, making it 
difficult to make measurements. The same respondent also mentions that the 
measuring equipment used for standard asphalt may not be optimal for 
rubberized asphalt. Other respondents see the risks in long evaluation processes 
where the performance of the pavements differ depending on several factors, 
where conclusions is that “every object is unique”.  

Respondent 10 believes the product should be marketed as an additive to the 
asphalt where the advantages for rubberized asphalt should be compared to 
asphalt with polymers, which is the main competitor. In marketing efforts, it is 
also important to show real safety and environmental benefits. In order to get 
the approval from pavers and society, the product should be produced without 
any significant working environment issue and the smell of rubber should be 
reduced. 

Key partnerships and Customer relationships 

The view that collaboration is essential in a BM is shared by most respondents, 
where joint ventures can connect different actor’s intentions and lead to 
efficient solutions. Respondent 3 mentions that different actors in the industry 
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have, for a long time, strived towards lowering prices through their own savings 
programs, which is explained as good but may not lead to optimal outcomes. 
Instead, on solely focusing on costs, the provided value to the customer should 
be regarded as important. Overall, Respondent 3 believes that collaboration 
between actors in the value chain is important to promote rubberized asphalt 
and there is a need to consider this thoroughly.  

“Asphalt producers want to pave as much as possible, as effectively as possible, 
aggregates suppliers want to deliver as many products as possible, granulate producers 
want to deliver as much as possible as a product (and not waste) and bitumen suppliers 
want to sell with as high margins as possible. If all actors’ intentions are put together, 
there is an in-depth conflict. As long as the conflict exists, new products will not be 
developed. Productivity may go down x percentage, but yields 4 times as high 
profitability. Quantity sold product is lower but with higher margins. Companies 
don't see this when they focus on their own part.” 

Respondent 3 expands on the problem where all actors want to keep profits 
within their own organizations and states: 

 “There is the core of the problem; one sees each other as a supplier-customer instead of a partner.” 

Respondent 4 has a similar approach and mentions as an example problems 
with noise reducing pavements.   

“The studs is not good for the durability of the road. Road managers at the Swedish 
Transport Administration get less money for these type of pavements, and if the 
asphalt is worn twice as fast, the equation doesn't add up. If the noise reducing features 
becomes an added value, it must be valued differently. The money, which goes to noise 
reduction projects, does not end up at the project manager for asphalt pavements and 
one must find synergies in collaborations. This is a typical example of technology 
development that are stopped. "  

Respondent 8 also talks about collaboration, and sees forward planning as a 
general problem in the industry, where many things are done at the last minute, 
thus risking quality of the product. The same respondent mentions how 
aggregate suppliers can produce quality products that are not adapted to the 
production of asphalt, which can lead to an unstable product. Therefore, the 
interaction between different players is central to delivering a high quality 
product. 

As described by Amit & Zott (2015), the designer have to find synergies by 
utilizing different activities and consider governance of these activities. By 
utilizing collaboration of different actors, unique solutions can be constructed 
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which benefits the network and not only particulate actors. Several respondents 
reckon, in similarity with Boland and Collopy (2004), a system level thinking is 
needed for a successful result.  

Cost structure 

In terms of costs, several respondents mention the uncertainty or disclosure of 
costs. Respondent 10, 11 mean that projects with rubberized asphalt need to 
have several years longer lifetime to be economically viable. Respondent 14, like 
many other respondent states, the cost structure is not representative when 
doing test stretches in Sweden. For example, when process equipment needs to 
be acquired and the rubber granulate processed by international actors, the costs 
will be high. Respondent 2, on the supplying side, also mentions how the price 
on granulate is low, which means that transportation costs have a significant 
impact on the final price. 

Furthermore, a few respondents also mention that rubber modified bitumen 
(RMB) will be more or less profitable depending on the current oil price. In 
Sweden, PMB is the biggest competitor of RMB. As seen in figure 13, oil prices 
have a tendency to fluctuate, which means that it is primarily economical to use 
RMB when the oil price rises (VAfinans 2018).  

 

Figure 13: Development of oil prices in US Dollars (VAfinans 2018) 

In a potential solution, respondents 3 and 14 promote different actors looking 
beyond product and instead see a solution to the customer: an experience 
instead of product/service. “What can the industry deliver to the customer?”  This can 
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change how to value different products and lead to an innovation that everyone 
can value. This can be related to Osterwalder and Pigneur’s (2010) value vs. cost 
driven cost structure where the respondent is looking for a change of view.   

As previously mentioned, circular economy was also seen as an argument to 
rubberized asphalt. This will ultimately affect the cost structure, were changes 
can come from substituting higher priced primary production with secondary 
production or avoiding costs in end-of-life disposal (Nußholz 2017). 

Revenue streams 

Almost all respondents discussed the price as an important factor for the 
product. At the time, the procurement models plays a fundamental role in the 
acquirement of contracts to build roads. At present, the lowest cost determines 
which actor gets the contracts, which several respondents believe can overlook 
other important values that are more socio-economically advantageous. 

Respondent 2 means that if society values certain aspects, there should be a 
willingness to pay for it. 

“If it benefits society, society will pay for it” 

All respondents from the asphalt producing companies state that, for the 
product to be commercially successful on the Swedish market, large volumes 
are needed and this is only possible if changes comes from the demanding side 
with political/market based instruments. In terms of contracts, respondent 8 
believes that contractors should be given more responsibility, which could lead 
to faster development in the industry. Respondent 4 means that performance 
based contracts, where contracts focus on function, at lowest price can result in 
non-optimal outcomes in terms of the end-product’s performance.  

Respondents 1, 2 on the supply side, also place emphasis on regulatory changes 
in contracts, which can lead to openings for rubberized asphalt.  However, this 
does not remove responsibility for existing or new players on the supply side; 
they have to create business plans and how to make profit, then persuade STA 
why and how it should be used. 

Respondent 2 believes the product can be introduced as a specialized product 
to a niche market, which can stimulate volumes and revenue. 

“... if you could create market, curiosity, confidence in the product by laying a racetrack 
or aerial field with a rubberized asphalt where you start with the extreme. When 
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Volvo launches a new car, they do not start with the budget variant; they start with 
the bigger, more expensive, which stimulate interest, and then makes a cheaper one 
available”. 

An entry can later lead to other segments and applications, which can increase 
volumes and revenue even further when there is a trust for the product. 

4.5.1. Business model 

The designed business model is presented in Figure 14, which is a result of the 
empirical and literature studies. 

Figure 14: Business model for rubberized asphalt 

4.6. Important factors in the BM and proposed framework 

From previous chapters it is possible to discern that certain aspects will be more 
important than others. Based on responses, there are things that need to be 
sorted out product-wise, but also how to change the activities and governance 
of certain actors in the value chain which Amit & Zott (2015) advocates. 

What is highly valued is to get all actors to understand what value is created by 
using the product (in the right place, to the right segment) where partnerships, 
customer relationships and channels will play an important role.  
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Overall, partnerships are seen as one of the most important pieces in the BM. 
In line with Nußholz, (2017), partnerships that secure a supply of secondary 
material are important, and networks need to be designed to coordinate closed-
loop material flows. In order to enable these chains, cross-border cooperation 
with different actors is fundamental. 

Furthermore, it is about understanding the actual cost structure if one is to start 
producing rubberized asphalt on the Swedish market. Finally, deemed as the 
most important factor, the revenue model and the way a company/companies 
could profit from using the product.  

The results in the study showed that procurement models decide the outcome 
of construction of roads in Sweden. At present, the lowest cost is as determined 
by the procurement, which can lead to adverse outcomes from a socio-
economic perspective. Figure 15 presents suggestions on factors repeatedly 
mentioned during interviews, which may indicate increased demand for these 
functions in society. In order to value these aspects higher, measures should be 
taken to design factors in procurements that makes construction of other types 
of pavements possible. Notable is that all suggested aspects may not be 
appropriate in a procurement model, but understanding that other factors than 
economy can create value is important according to several respondents. 

4.6.1. Factors in procurement model 

The included factors are divided according to the triple bottom line, where 
economic, social and environment is used as a structure. Answers from the 
interviews have been placed within the structure, with the purpose of evaluating 
business value in a broader perspective. 

Economic factors 

The focus in procurements today is economy, where it is a balance between cost 
and benefit. Several respondents state that the lifetime of the product in relation 
to cost have great impact. As more high quality products are demanded, the 
choice of material (binders, fillers, and aggregates) and utilized process (hot or 
cold) sets the conditions how the end-product can perform. 

The economic factors will not be described in more detail in this study, 
importance will instead be placed on factors which can serve as new 
implementation strategies in procurements. 
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Social factors 

Damage reduction 

Respondent 14 mentioned how injury prevention measures are getting stronger 
in society, with customer’s willingness to pay have increased. On the basis of 
the Vision Zero, where the base is the ethical stance that no one should be killed 
or seriously injured in traffic (Trafikverket 2018), shock absorbing pavements 
can be constructed which prevents damages. As an example, respondent 3 
mentions if asphalt can be developed that reduces the number of damages it is 
beneficial for society. Social gains are something that companies can pay well 
for, otherwise it is something that all municipalities want, which can stimulate 
the market and result in large volumes. However, respondent 14 mentions:  

“Projects to promote innovations in preventive health are often stuck in cost issues that are not really 
socioeconomic” 

Furthermore, respondent 14 means that damage reduction can serve as a factor 
in procurements, in line with x-SEK per prevented damages. Municipalities and 
county councils can buy unbroken hips in advance, where the value of damage 
prevention will be represented in society. 

More specifically for the rubberized asphalt, respondent 14 have seen promising 
results for the shock absorbing function and where a comparison is drawn with 
the vehicle industry and mentions:  

”Rubberized asphalt is like the unprotected road users drivers' cabin” 

In order to set reasonable values, it is important to take into account that 
different objects hold different risks. 

 
Noise reduction 

Several respondents mentioned the possible advantage of noise reduction from 
rubberized asphalt. In Sweden over 1.5 million people are exposed to more than 
55 dB at their home from road noise (NVV 2018). Respondent 11 mentioned 
that STA is evaluating to include noise in the procurement. Respondent 2 
discussed a solution with a bonus on x-SEK per dB reduced compared to a 
standard value. Respondent 4 mentioned that if a reduction would add value for 
the road it must be included in the procurement. The respondent also 
commented:  
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“The money for noise reduction projects is not given to the project manager for the pavement, there must 
be synergies in the collaboration” 

A better communication between STA and the people responsible for noise 
reduction could provide money to promote noise reduction in the 
procurements. 

 
Distinct road separation 

Respondent 3 mentioned an increasing trend to make different colors for the 
roads, for example making the bicycle road blue. This can be a safety action to 
separate cars, walkers and bicycles and guide the way towards the previously 
mentioned Vision Zero. If the road separation is valued and appreciated there 
should be a value for this in the procurements.   

Environmental factors 

CO2-reduction 

All interviewees mention how the environmental trend is going strong and the 
industry invests to reduce environmental impact, especially for reducing CO2 
emissions. Several respondents believe that by setting stricter functional 
requirements, new methods will be developed and used which will advance the 
CO2 reduction. 

At present day, STA does not include emissions of CO2 in the contracts, but are 
working on a solution that is set to reach the market soon. The goal of the 
project is to find a reasonable maximum limit of CO2 emission included in 
contracts with a fine or bonus depending on future performance. SDA has 
developed a LCA tool, called EKA, which will be used for counting the 
emissions. As STA (2018) describes, it is important that actors in the value chain 
accept the way things are being counted. The largest pavement companies in 
Sweden are currently involved in the project, thus securing an acceptance. The 
bonus could be a payment of x-SEK per ton reduced CO2 (STA 2018).  

The respondent from the municipality of Linköping, describes a model that has 
been designed with help from several actors in the value chain. The model is 
based on a certain number of kilos of CO2 equivalents when manufacturing 
asphalt in the same way as today. Then the value is compared to what the 
manufacturer emits today (kg CO2). For example, if the model is based on 40 
kg CO2-equivalents per ton asphalt, then a company replaces oil for biofuel for 
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heating in the asphalt plants, this might give 20 kg CO2-equivalents per ton 
asphalt instead. Each kilo of CO2 equivalents valued as 1.14 SEK, this means 
the company in the example would get: (40-20)*1.14=22.8 SEK/ton in a bonus 
(Linköpings kommun 2018).  

The requirement to receive the bonus is that they have a third party certified 
EPD, which verifies the emissions. EPD, which describes how the product is 
developed, may apply to different steps. They have chosen to count steps 1-3, 
from the cradle to the gate, i.e. production of raw materials, stone and bitumen 
and then production in the factory and finally ended when the truck leaves the 
gate at the factory (Linköpings kommun 2018).  

Respondent 12 believes that asphalt paving companies have adjusted to low 
CO2 levels in the nearest future (until 2021), where it will result in requirements 
instead of bonuses. Bonuses will likely be involved as well, even though the 
required limit must be found through market research. 

Respondent 12 also mentions how the major contractors are positively 
committed to this, where they are accustomed to quality certification. Local 
contractors are not as positive and can see it as a difficult expense to become 
certified. 

 
Reduced usage of virgin resources 

Several respondents mention that reduced use of virgin resources can serve as 
a selling point for rubberized asphalt, where actions should be prioritized 
according to the waste hierarchy framework. However, as respondent 1 
mentions, there is a lack of political and regulatory demands on recyclable 
material in general, which can discourage these solutions. Respondent 1 expands 
on the subject and places emphasis on the resource issue, where the question 
should be: 

“Are we saving the earth’s resources? “ 

Another frequently mentioned problem is material being classified as waste 
instead of products, which sets requirements for what sellers can do with a 
product. This does not only affect the supplier of granulate in this case, several 
other respondents mention problems with recycled asphalt mass that classifies 
as waste creates challenges in operations. As a solution, the respondent 1 sees 
that a change of regulations could drive the market to work with more materials 
which are recyclable.  
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Several respondents also mention how there is an inadequacy in system level 
thinking and difficulties “seeing the entire picture” when it comes to resource 
use, where actors focus more on improving technical properties rather than 
reducing environmental impact, and knowledge may be inadequate. In line with 
this, respondent 2 believes the demanding side lacks KPIs that measures other 
aspects than economical values.  Respondent 15 mentions how energy and 
resource use can be benefited from thinner pavements in rubberized asphalt and 
states: 

“... when you put crumb rubber into the pavement, you can reduce the thickness in half. When you 
reduce the thickness in half, it’s half a mountain that you have to destroy, half a mountain you have 
to transport and half a mountain you have to warm up” 

This can be related to Joyce & Paquin (2016), who states that sustainability 
oriented-innovation needs to be moved beyond the boundaries of incremental 
compartmentalized changes and instead be expanded within the organization as 
well as its larger stakeholder environment.  

As previously explained, circularity is of great importance, creating closed loop 
systems which preserves the environmental and economic value of products 
over time (Nußholz 2017). Negative externalities are important to include in 
resource prices in order to value these products correctly and make it rational 
for actors in the value chain to utilize such strategies. 

Respondent 2, on the supplying side, mentions that it is a long-term goal that 
recovery costs for tires can be removed. If the acceptance of the material 
becomes high on the market, adds a requested value, then the revenue side will 
cover the costs of collecting the tires. In the end, it comes down to how these 
products are valued and priced, which stimulates the use in society. 

 
PAH reduction 

Three of the respondents mentioned that the PAH reduction could be an 
advantage for rubberized asphalt. At present day, there are different limits for 
PAH content in pavements (Miljöförvaltningen 2015) and a few respondents 
stated that it is more important to be under this value than to reduce it even 
further. The lowest limit for PAH today is 70 ppm in the surface course 
(Miljöförvaltningen 2015).  
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Fuel consumption on the roads 

There is not only emissions from building the roads. The vehicles is a large 
source of CO2 emissions in Sweden (15.7 million tons 2016) (Naturvårdsverket 
2018). STA is evaluating environmental factors during the lifetime of the roads, 
mainly the rolling resistance and fuel consumption. These factors are not 
included in the EKA tool, but there has been studies on the subject. Depending 
on several factors, this can be included in the procurement in the future. Few 
of the respondents mention that the emissions might get lower even if the 
lifespan of the road is getting shorter, due to lower rolling resistance. This is 
explained as hard to measure.  

Respondent 3 compared the pavement industry with the construction industry. 
In the construction industry, there has recently been focus on the energy impact 
from the usage stage rather than the product stage, which is an effective way of 
reducing environmental impact. 

“Actually, someone should investigate if it is possible to make a paving that reduces the fuel 
consumption by x % for all cars, as it will make a bigger contribution.” 

 
Particle reduction 

Some of the respondents mentioned particles when talking about rubberized 
asphalt, but they did not know how the rubber affects the particles. STA is 
investigating to include particles in the procurement and more information 
about how the rubber affects the particles is required. 

4.6.2. Proposed model  

The proposed model in figure 15 is not only applicable to rubberized asphalt, 
but also for other types of pavements that can contribute specific functions that 
the society values. Based on the interviews, several respondents argue that 
certain factors have to be valued differently. 

Equation 1 is an example how the bonus or fine could be included in the 
procurement model. Explanation of all variables can be seen in appendix 7. 
(X=Weighted Payment, Q=injuries, R=noise, U=CO2, P=particles, D=fuel 
consumption, H=PAH and L=use of virgin resources).  

 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑖𝑖𝐵𝐵 𝑝𝑝𝑝𝑝𝐵𝐵𝑝𝑝𝐵𝐵𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝐵𝐵𝑝𝑝 (𝑘𝑘𝑝𝑝) =  
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(𝑄𝑄1 − 𝑄𝑄2) ∗ 𝑋𝑋1 (𝐵𝐵𝐵𝐵𝑜𝑜𝑜𝑜 𝑓𝑓𝐵𝐵𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝐵𝐵𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝𝐵𝐵) + (𝑅𝑅1 − 𝑅𝑅2) ∗ 𝑋𝑋2 +  (𝑈𝑈1 − 𝑈𝑈2) ∗ 𝑋𝑋3 +
 (𝑃𝑃1 − 𝑃𝑃2) ∗ 𝑋𝑋4 +  (𝐷𝐷1 − 𝐷𝐷2) ∗ 𝑋𝑋5 +  (𝐻𝐻1 − 𝐻𝐻2) ∗ 𝑋𝑋6 +  (𝐿𝐿1 − 𝐿𝐿2) ∗ 𝑋𝑋7             (1) 

 

 

Figure 15: Proposed model for factors in procurements 
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5. Discussion 

In this chapter, the results of the study are discussed. Discussions are divided based on the research 
questions.  

RQ1: Is there a need for a business model innovation for rubberized 
asphalt? 

Based on the results presented in chapter 4.4, the answer to RQ1 can be 
discussed. As mentioned, it can be debated if it is product development or BMI 
that is needed in order to establishing a viable model on the Swedish market. In 
the end, the assessment is that both are necessary. Product development is 
needed in order to deliver a product that minimizes the risks and shows the 
advantages, and BMI to change certain governance and activities in the network 
of actors as explained in the results. The respondents in the study are generally 
focused on product, which Frankenberger et al (2013) states is common.  

A barrier, which was not mentioned in earlier, is that there is not the same 
incentives to use tires in asphalt in Sweden in the same way as in the US. 
Historically, US have had problems with an excess of tires which have ended up 
in landfills. In Sweden, the management of tires has been used more efficiently, 
even though it can be improved. 

RQ2: How can a business model be created for rubberized asphalt and 
what will be the most important factors for establishing the business 
model? 

As Frankenberger et al (2013) & Osterwalder & Pigneur (2010) explains it is 
important to understand the players’ needs, monitor their moves and identifying 
change drivers and act upon these. The study has mapped the value chain and 
found general needs of different actors, which can serve as a foundation for 
creating BMI. In order for the BM to work efficiently, it is important to cover 
these needs and not oppose them. 

There is cautious interest in the product from many respondents, which is good 
from a BMI perspective. Without an interest, it is difficult to build a business 
on the concept. However, some questions need to be answered before anyone 
is willing to take the risk of investing in the product. Procurement models play 
an important role, which is discussed later. 

In order for the proposed BM to work, there is also work that continuously 
needs to be investigated/updated. As Frankenberger et al (2013) mentions, the 
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right model is rarely apparent in the initial stages of the cycle. It will also be 
important to include end-users and make them see the benefits and what they 
value. It also applies to other key partners so that all actors know what is 
delivered to the market and that everyone is "on board". It is important to 
involve all parties early and bring their support, and understand how their 
business model needs to change to match with the rubberized asphalt BM. 
Everything from granulate supplier, bitumen supplier, contractor, aggregate 
supplier and the customer. Important to show who does what and when. 

• Who supplies granulate 

• Who process the granulate 

• Who supplies aggregates 

• Who supplies bitumen 

• Who produces and paves the asphalt 

• Who recycles the asphalt mass 

It may be efficient for an actor to take governance of more activities, as shown 
in the report, which may result in less coordination and more efficient 
transactions within the system. Instead, the actor may be lacking skills on its 
own, which can lead to difficulties operating the business. This solution would 
have the ability to solve some of the problematics regarding the distribution of 
risk. As the company would act as an expert on rubberized asphalt, the 
supplying side would be relieved of the risk of being too downstream in the 
value chain, with lack of asphalt expertise. The proposed company would 
produce the asphalt themselves, thus reducing the risks of incorrect production. 
If the new company where to just supply processed granulate to contractors, 
they could assist with expertise for rubberized asphalt production and also 
provide statements regarding the quality of their product, thus reducing risks 
for the contracting companies. 

There are different options for creating a market, but an alternative could be to 
focus on more specific “luxury” segments where you can convince customers 
that the product delivers what has been promised in terms of specific functions. 
Once these customers have been convinced there is an opportunity for 
increased demand and the tactic is then more of market pull instead of market 
push. The authors’ opinion is that, generally, the nature of rubber and recyclable 
material makes it difficult to push these solutions on customers. In order for the 
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BM to be viable, according to all contractors, it is necessary to produce large 
volumes. By stimulating the market; these contractors may be interested in the 
future and can serve as an end game or target segment. Once the product been 
established for the luxury segments, prices can be lowered in products that are 
more standardized. 

It is not appropriate to burden one specific actor with the responsibility of 
establishing the product on the Swedish market; it requires activities from 
different stakeholders in the value chain to realize a business model with 
rubberized asphalt. The supplying side, Ragn-Sells and SDAB, need to focus on 
market development and how their product can fit in the end-product according 
to customer needs. Buyers have to give unique products with special functions 
a chance to compete on the market, which can lead to contractors being more 
innovative. Almost all respondents from the contractors and the bitumen 
supplier mentioned that changes have to come from the buyer in order to create 
an opening for rubberized asphalt. The contractors also mentions difficulties in 
pursuing these matters by themselves. Collaboration can therefore be seen as 
one of the most important aspects. 

As the ultimate end-game for a company is to make profit, the advantages have 
to outweigh the risks of rubberized asphalt in order for an actor to invest. 
Respondent 3 mentions that the market for modified bitumen is not mature yet 
and therefore there are ways of gaining market space. The empirical study 
identified the risks of the product, and at the time, there is a potential market 
for the product but actors need to be convinced that the advantages outweighs 
the risks and that the risks are manageable. As Teece (2010) describes, a well-
worked business model can reduce risks. Since the rubberized asphalt market 
has not been established yet, the uncertainties and concerns of different 
stakeholders and customers need to be taken into consideration. As a few 
respondents mention, a way to build trust for the product is to involve the public 
sector at an early stage, which later could result in interest from private and end 
customers. By being in close relationship with authorities, potential political 
uncertainties can be reduced. Using waste products are, in some circumstances, 
controversial and there is a need to follow the development of political 
regulations.  

The empirical study was inevitably steered into factors that play a role for 
different outcomes, where economic, social and environmental aspects need to 
be taken into consideration. Overall, it is important to discuss what generates 
value for society and in some way evaluate it in order to help society reach 
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different goals. If actions are not taken, economic factors tend to steer 
outcomes. It is important that sustainability and economic values are not 
separated, but rather integrated together. This can specifically be shown with 
rubberized asphalt.   

It is clear that some of the properties of rubberized asphalt could cover industry 
needs, where synergy effects can come for different actors in the value chain, 
and society. The example with reduced use of virgin resources is an example of 
how rubberized asphalt can be beneficial. When analyzing actions according to 
the waste hierarchy framework in figure 1, usage of rubberized asphalt can be 
beneficial for several reasons: 

• A prevention of using virgin material, where more secondary products can be 
used in the asphalt construction, thus helping customers to improve their 
environmental image and reduce the total use of virgin resources, reducing 
CO2 in society 

• Secondary material is recycled instead of being sent for energy recovery, which 
is desirable according to the waste hierarchy framework 

• An extended useful life of the products, which leads to less energy being used 
to produce new asphalt, less CO2 emissions. An extended life of the pavement 
will also add social value where pavements will be more durable and in less 
need of maintenance, thus avoiding work in difficult working conditions. 

The mentioned reduction in thickness is the argument that stone and bitumen 
suppliers would be suffering when selling a reduced quantity. It does not have 
to be true, delivering a high quality product can lead to higher margins, which 
instead can increase profits. 

Using rubberized asphalt for shock absorbing pavement is another example 
where synergy effects can be created. Less injuries from accidents (for end-
users) will lead to a healthy population, fewer hospital bills and less cost for 
society treating these patients, also helping to reach the goals of Vision Zero.  

Another discussion, regarding synergy effects, is that innovative “green” 
products can add value to potential employees in the industry. As described by 
many respondents, there are difficulties attracting working force in the industry, 
and a reflection is that these solutions can make the industry more attractive as 
an employer. 
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These benefits do not only affect a single actor in the value chain, but rather 
create complementarities which can leave different actors satisfied: suppliers, 
customers, authorities, end-customers and society. 

System boundaries are important when the environment is evaluated to make 
fair assessments that make noticeable differences. Sub-optimizations should be 
avoided, where problems are moved to someone else. This is a hot topic in the 
society, especially in the car industry. Depending on the system boundary, cars 
fueled by electricity could result in both lower emissions than cars using fuel, 
but also higher emissions when expanding system boundary (i.e. the electricity 
originating from coal) (Rabe 2008). This problem can be translated to the 
asphalt business, where the emissions from the production in asphalt plants are 
lower, but might give increasing emissions to other sectors. This is something 
that should be investigated before giving bonuses to changes in fuel.  

It is about taking advantage from commodities and resources, closing resource 
loops and utilizing the material again. Instead of seeing the waste as something 
difficult, it should be used as an asset that will benefit society. The risks of 
handling the material must be assessed continuously; the environment cannot 
be endangered to close resource loops, but when the product is handled 
correctly and the risk handled, it should be treated as an asset. This is something 
that has to be done from an external actor outside of the value chain, but a 
change can be positive for rubberized asphalt.  

Furthermore, if the rubberized asphalt is marketed as a green alternative with 
social and environmental benefits, it has to be proved and accepted by the actors 
in the value chain. Especially, that the working environment is shown to be safe.  

Polymer modified bitumen is commonly compared to rubber modified 
bitumen. Several respondents mention that rubber modified bitumen needs to 
perform better; where the general opinion is that polymer modified bitumen is 
easier to work with. However, the benefits of rubberized asphalt should not 
only be compared with other asphalt types. The difference between burning the 
tires and utilizing them in roads should also be included. This change might 
have greater difference to emissions than to change fuel type in the asphalt 
plants, depending on the system boundary. There are several studies on the 
environment for rubberized asphalt but the STA is still evaluating rubberized 
asphalt to have higher emissions, this shows the importance of the system 
boundaries and acceptance for the actors in the value chain. To make fair 
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assessments of the emissions, set the right system boundaries and to get 
acceptance it is important with collaboration between the actors. 

Regarding the procurement model, the purpose is to highlight factors that can 
serve as starting point for further research. The author' take no stance in the 
plausibility of including these factors in a procurement contract. However, 
based on the interviews, there seem to be a demand for inclusion of other 
factors than mere economy, where some work has already been initiated. 
Regarding equation (1), the buyer have to evaluate the value of each factor in 
order to find reasonable values. These values are case dependent, meaning that 
a model for STA may value certain factors different from municipalities and 
other buyers.  
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6. Conclusion and further research 

This chapter presents the reader with the study's conclusions, contributions, generalizations and 
ends with possible ways in which future research can be made, in order to validate and extend 
the findings of this thesis. 

The aim of the thesis was to understand how a business model for rubberized 
asphalt could be developed and established on the Swedish market. A business 
model describes how to create, capture and deliver value and identifies key-
factors. The developed business model can be seen in figure 14.  At its core, the 
business model shows how value is delivered to its customers, how customer 
needs can be connected to different segments and how a specific value 
proposition can attract specific payments. Furthermore, it describes how value 
is delivered to stakeholders in the value chain. 

As the commercial success of rubberized asphalt have failed to come, there is a 
distinct need for market penetration in order to increase sales and spread the 
product. As the product, in present day, is viewed as inconvenient, it is 
particularly important to motivate, prove and describe added values to increase 
sales. An innovative business model is needed that connects value propositions 
with different segments, and the conclusion is that there is a need for business 
model innovation as well as and technical improvements of the product. 

The thesis also concluded important factors for establishing the model which 
have been summarized in the upcoming part of this chapter. These aspects are 
deemed particularly important to establish the model on the Swedish market. 

Spread the information of rubberized asphalt 

Even those who are involved and have been working with rubberized asphalt 
are relatively uninformed. Those involved in road construction projects with 
rubberized asphalt know how the roads performed in the beginning, but not 
how the roads performed long-term. In the interviews, there were several 
respondents talking about the long evaluation processes as a problem. Unless 
longer-term follow-ups are getting better, it seems to be a major problem for 
the rubberized asphalt. Through better cooperation between actors, the flow of 
information can be significantly better, which potentially can solve some of the 
problems with a long evaluation. For example, the STA (or some other actor?) 
could hold a seminar on how the rubberized asphalt has performed on the 
Swedish roads; this could give a better picture about rubberized asphalt for every 
actor in the value chain. There have been several studies on performance and 
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this information has not, in all cases, reached the people building the roads. This 
is an important part of getting the product to market. 

Find segments for market entry 

As previously explained, finding the segments that are willing to pay for certain 
properties is crucial for the business model. Except from STA, there are also 
municipalities, private actors and even end-customers.  

Process rubber granulate 
A new or existing actor in the value chain could build a factory to process the 
granulate in Sweden. Pre-cooking the rubber can solve many of the problems 
with the product. It removes the smell of burned rubber when laying the roads, 
which many consider a major problem. Pre-cooking also makes other processes 
easier and the problem that many see with the working process can be solved. 
For example, there is no extra equipment needed and the process does not take 
extra time. The main difference between ordinary asphalt and asphalt with 
preprocessed rubber granulate is that the rubberized asphalt must be handled 
immediately after laying, a potential problem that leads to the next important 
aspect.  
 
Handle the product correctly 
There are rumors that rubberized asphalt has performed poorly, which may be 
due to improper handling, and to avoid this, everything needs to be handled 
properly. This can be solved by having people who control the process 
and make sure they handle the product correctly. This is important to do when 
people are handling the product for the first time. Collaboration will be required 
at the beginning, since there are many who lack the knowledge of how the 
product works and have not worked with the product before. An alternative 
could be that the actor who processes granulate can "sell/include” an additional 
service to assist in road construction in order for everything to work well.  

Push for changes in the procurement model 

The result indicates that STA is already implementing changes for the 
procurements, where CO2 emissions play a central role. It is a change in the 
right direction, which in the long run is likely to favor rubberized asphalt. The 
system boundaries is also something that should be discussed and included in 
the model. 

Figure 15 presents a proposal on what could be included in a procurement 
model, where the majority of factors are advantages for rubberized asphalt, but 
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also other unique pavements. The included factors in the model are taken from 
interviews and should be used carefully. Some of them should have higher 
priority than others, which is something STA together with actors in the value 
chain should be discussing. The factors should also be evaluated and have 
reasonable bonuses like Linköping have for the reduction of CO2. External 
actors with an impartial view could be assigned for this task. Changes in the 
procurement model are probably the most important factor for the rubber 
industry and may cause actors to open their eyes and dare to invest. 

Work together 

A business model for rubberized asphalt on the Swedish market have to involve 
several actors, as a single actor cannot drive the entire development on his own. 
As earlier discussed, suppliers have to ensure the safety of granulate, buyers give 
these unique paving a chance and contractors being open for new products. 
Consultants and external actors should assist by improving the technical 
properties and processes for the product. Furthermore, in the collaboration with 
these actors, it is important for all included actors to be able to see the benefits 
of the end-product and that they see their responsibility in producing an optimal 
product. The conclusion is that Collaboration is the key. 

6.1. Contributions  

The results in this study can serve as a tool for business model innovation. It 
would be of interest if any existing or new actor could adopt the proposed 
business model to their business. This would mean that some initial work has 
been done, and that the iterative process of building a business model would 
continue. The results can be used for implementing other sustainable and 
recycled products in the perspective of business model innovation. Figure 16 
shows the general process of finding the BM, which can be seen as a theoretical 
contribution. Notably, steps 8-9 were not included due to time contraints. 
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Figure 16: Theoretical contribution: the general process that emerged 
during the thesis 

The study offers both a practical and a theoretical contribution. Practical 
contribution comes from the developed business model, which can be used as 
parts of or as a complete template for companies on the market. Exposing 
different value chain actor's view on rubberized asphalt and different capabilities 
from actors is also an added practical contribution. In terms of theoretical 
contribution, the study shows how to innovate business models for a sustainable 
product. As a side note, the concept of public procurements is involved as it is 
perceived as important in order to establish the business model for rubberized 
asphalt. The conclusion that other aspects than economy can add value is meant 
to add theoretical contribution, show how governments can work with these 
issues and provide a basis for further research. 
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6.2. Generalizations and future studies 

The generizability of the study can be discussed, where it may not be applicable 
in other countries due to cultural/political differences. There may be: 

• Different regulations regarding waste  

• Different ways of competition (i.e. not procurement contracts) 

• Different climate which advantages/disadvantages the product 

• Different cultural ways of handling tires (landfill etc.) 

In countries where the tires are used for landfill, this model should be even more 
effective since it solves an environmental problem. To understand how these 
differences impact the development of business models, it would be interesting 
if other researchers did studies in other contexts. 

This study embraced wide research questions, which have led to discovering 
several interesting areas to conduct further studies within. 

Firstly there are several interesting applications for rubberized asphalt and they 
should be investigated more in future studies. It would be interesting to see what 
smaller segments, such as airport- and sport facility owners value in a product 
and if rubberized asphalt would be a potential solution for them. Furthermore, 
one of the technical questions that has been brought up during this study is in 
what layer the rubber should be used, this could be done in a technical study in 
the future, especially in the lower layers of the asphalt, which seems most 
promising. 

Secondly, a life cycle assessment of rubberized asphalt in Sweden would provide 
facts that the products deliver its unique selling points and can attract 
stakeholders. 

Lastly, the proposed values in the procurement model could be further 
developed. Since the procurement model is general and without figures, a study 
could be done in the future where every involved actor in the value chain should 
be included. A quantitative study with all actors could result in understanding 
the importance of these factors, being able to quantify the value, weighing the 
factors and implementing them in procurements. 
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8. Attachments 

Appendix 1: Present market situation for end-of-life tires in Sweden, Ragn-Sells 

 

 

 
  



88 
 

Appendix 2: Production processes, rubberized asphalt 

Dry method 

In this method, the rubber granulate or rubber powder is mixed in the asphalt mill in 
connection when the ordinary mix is made (IVL 2006). Since this asphalt is somewhat short 
which means that the mixture does not have enough time for the bitumen and rubber to react 
chemically (IVL 2006). This means that the characteristics of asphalt manufactured with the 
dry method can vary from every batch (IVL 2006). With this method the asphalt mix contains 
1-4% of rubber (IVL 2006). The rock material in the mixture need some overheating in order 
to compensate for the added rubber to make it hot enough (IVL 2006). This method was used 
in Sweden in the 1970s and the number of produced ton asphalt each hour was decreasing 
(Nordgren 2018). This made this method only available to special product with clear motives 
for this particular asphalt (Nordgren 2018). 

Exxon based bitumen 

In the middle of 1980 Exxon launched a new rubber modified bitumen, with high rubber 
content. The mix of bitumen and rubber is done in a very high temperature, about 220-230 
degrees. A high amount of high aromatic oil was added to the process to get a reaction between 
the rubber particles and the bitumen phase. The result of the mix was a high viscosity product 
that needed a special treatment. The bitumen resulted in high amount of smoke and smelled 
badly but the final product had tremendous performance improvements thanks to the 
properties that the binder gave. This bitumen was no success due to environmental issues. 
This methods was limited tested in Sweden, but they did not consider it workable because of 
environment and other issues. (Nordgren 2018). 

Terminal blend rubber modified bitumen 

The rubber powder is mixed with the bitumen before it is mixed with the rock material. The 
rubber in the mixture is 5-10 percent of the bitumen. This method gives more time for the 
chemical reaction between rubber and bitumen, which gives better characteristics. The rubber 
used in this process is less than one percent of the asphalt.  (IVL 2006) 

Wet process of rubber modification of bitumen”Arizona model”. 

This method requires a special equipment linked to an asphalt plant. Rubber granulates is 
mixed with the bitumen in the docked unit. About 15-20 percent of the bitumen is rubber and 
a minimum reaction time in the manufacturing is about one hour. When the asphalt is ready, 
it contains about 1.5-2 percent rubber. (IVL 2006) 

All these methods is general and in addition, there have been a lot of development. Most of 
the technological development have been in USA but SDA have tried to adapt the methods 
to Sweden. New types of mixing equipment to involve rubber granulates is developed to make 
the process better and less costly. (IVL 2006) 
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Appendix 3: Proposed advantages of rubberized asphalt 

Value adding feature Country Source 

Noise reduction 8-10 dB Belgium 
2-5 dB France 
3 dB Germany 
3+ dB Austria 
10 dB Arizona (USA) 
3-7 dB California (USA) 
 
4-9 dB USA 
 
1-2 DB 11 mm aggregate Sweden 
Negligible positive (not 11 mm aggregate) Sweden 

Mavridou & Kehagia 2017 
 
 
 
 
 

IVL 2006 
 
VTI 2011 
 
 
 

Higher rutting resistance 10 % rubber content in binder => 40 % rut depth reduction 
20 % rubber content in binder => 60 % rut depth reduction Iran 
 
USA 
 
25-90 % higher rutting than normal asphalt, 3 roads in Sweden  

Imaninasab et al. 2016 
Roschen 2010 

 
VTI 2017 

Increased durability 
(flexibility) 
 
 
 
 
 
 
 
 

Poland 
 
China 
 
Turkey 
 
Often 50 % longer than conventional materials USA 
 
Sweden 

Sienkiewicz et al. 2017 
 
Liu et al. 2017 
 
Osman 2001 
 
Gauff 2011 
 
VTI 2017 

Breaks ice Sweden Nordgren (2018) 

Thinner layers (Reduce 
use of material) (bitumen 
and aggregate)) 

USA 
 
Sweden (forskning från USA?) 
 
USA 

Gauff 2011 
 
Edeskär 2015 
 
Sousa et al (2005) 
 
Shatnawi & Sousa (2005) 

Reduction of cracking 
(different types) 

Sweden (research in USA) 
 
Sweden in several layers 
 
USA 

Edeskär 2015 
 
VTI 2017 
 
Bolland 1999 

Distinct road separation / 
striping (cosmetic) 

USA Gauff 2011 

Shock absorbtion(Bicycle 
roads) 

Sweden 
Promising results for shock absorbing pavements 

Wallquist 2018 

Reduction of CO2 
emissions 

128 ton CO2/lane km California & Arizona, USA 
1500 ton CO2/per ton tires, Europe 

Sousa et al (2005) 

Energy savings 3100080-566080 KJ/kg heat value, USA 
(depends on reduced thickness) 

Sousa et al (2005) 
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Appendix 4: Interview with Torsten Nordgren  

Questions regarding the industry 
• What types of actors are in the value chain on the Swedish asphalt market? 

 
• How does the process work to determine which actor will build the road? 

 
• How involved is the STA when a road construction and an actor is 

determined? 
 

• How is the situation for asphalt construction today? Is there any possible 
trends? 

 
• How does the asphalt products look in the market today? 

 
• Do you see any trends for the industry that will change? 

 
• Is there any problems for the asphalt industry today? 

 
Questions regarding rubberized asphalt 
 

• Why is there a need for rubberized asphalt in Sweden? 
 

• What method of mixture between rubber and bitumen is used in Sweden 
today and why is this method used? 

 
• How is the interest from contractors for this asphalt? 

 
• What are the main advantages of rubberized asphalt? 

 
• What are the cost of rubberized asphalt compared to ordinary asphalt? 

 
• What are the problems for rubberized asphalt? 

 
• Can STA set requirements to implement this technology on the Swedish 

market? 
 

• What market segment can you see for rubberized asphalt? 
 

• How do you think the product can reach the market?   
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Appendix 5: Interview script  

• Can you tell me about yourself; your academic and professional background and what you 
do today? 

•How has the asphalt industry changed from when you started working until today? 

•Is there any problems with asphalt industry today? 

•What qualities do you want in your products used in asphalt? What do you value when 
choosing products? (Economic, environment, easy to use, circularity, risks) How is CO2 
emissions valued vs. economic? 

•Is there any part of the road construction process that can be improved? (From start to finish) 

•What are you focusing to win the contracts from Swedish Transportation administration? 
(Other than the economic) 

•Would you like to see another structure on the procurements? 

•Have you been involved with any project concerning rubberized asphalt? How do you think 
the projects has performed compared to traditional asphalt and asphalt with polymers?  

•Do you see any benefits of rubberized asphalt compared to ordinary asphalt? 

•What do you think is the biggest risk with rubberized asphalt?  

•What applications do you see for rubberized asphalt and why? (Which segments should you 
target?)  

•What do you think has to change in order to make rubberized asphalt more used on the 
Swedish market? 

•Key partnerships between actors on the market? 

•Key activities (Is there any activity an actor could do?) 

•Channels (Is there any channels that could increase the communication, distribution and 
sales to promote the value proposition) 

•Product (Could the product change any way to make the product easier to work with?) 

•Do you think the cost structure has to change? 

•Could there be any changes to the revenue streams to promote the use of rubberized 
asphalt? 
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Appendix 6: Interview guide 

• Build rapport with respondent (Describe the purpose of the interview, length, 
permission for recording,  make guarantees for confidentiality) 

• Maintaining control over the interview (knowing what the interview is seeking to find, 
asking the right questions, minimizing long-winded responses and digressions) 

• Stay neutral (avoid departing from instructions, poor rapport with respondent, 
altering questions, careless and biased prompting, asking questions out of 
sequence, showing irritation towards interviewee) 

• Improvise when necessary  (vary questions in order to fit the flow, vary phrasing of 
questions to stay neutral, let the interview go off track and respondent expand on 
initial responses) 

• Avoiding bringing up unnecessary concepts (that are ambiguous, that can lead the 
respondents, that can probe sensitive or personal information, that require 
knowledge the respondent does not possess) 

• Observe and reflect (body language can indicate the respondents motivation and 
concentration level. Observing negative patterns may indicate that the researcher 
should change the sequence or the type of questions to less controversial ones). 

• Close the interview (check if all necessary questions been asked and if the respondent 
want to add information. Important that both interviewer and respondent have a 
positive sense of achievement after the interview, which can be done by showing 
appreciation and informing of what is next, especially in terms of follow up work) 

• Follow the interview guide  

The first draft was based on the theoretical framework of the thesis. This draft was 
revisited on several occasions in order to fully capture data needed to answer the 
research questions. Remarks from both supervisors and colleagues were also 
collected and helped shaped the guide.   
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Appendix 7: Description of variables for procurement model used in equation 1 

 

Average number of injured for similar roads (similar/same place) =Q1 

Number of injured on the new road = Q2 

Payment for each reduced injure (kr) = X1 

Average noise from asphalt = R1 

Noise from new asphalt = R2 

Payment per reduced dB (kr) = X2 

Average CO2 emission from pavements (CO2/km asphalt) = U1 

CO2 emission for new road (CO2/km asphalt) = U2 

Payment for reduction of CO2 (kr/kg CO2) = X3 

Average of particles from pavements (Particles/km asphalt) = P1 

Particles from new pavement (Particles/km asphalt) = P2 

Payment for reduction of particles (kr/particles) = X4 

Average of fuel consumption (Fuel/km) = D1 

Fuel consumption on new road (Fuel/km) = D2 

Payment per reduced consumption (kr/L fuel) = X5 

Average of PAH for roads (% PAH) = H1 

PAH for new road (% PAH) = H2 

Payment per reduced PAH (kr/%PAH) = X6 

Average use of virgin resources (kg/km asphalt) = L1 

Use of virgin resources for new road (kg/km asphalt) = L2 

Payment per reduced virgin resources (kr/kg reduced) = X7 

 
  



 

 


	1. Introduction
	1.1. Background
	1.2. Problem discussion
	1.3. Purpose and aim
	1.4. Research questions
	1.5. Limitations
	1.6. Structure of the thesis

	2. Theoretical Framework
	2.1. Business models
	2.2. The Business Model Canvas
	Customer segments
	Value proposition
	Channels
	Customer relationship
	Key resources
	Key activities
	Key partnerships
	Cost structure
	Revenue streams

	2.3. Sustainability in Business Models
	2.4. Circular strategies in Business models
	2.5. External Forces
	2.5.1. Key trends
	2.5.2. Market forces
	2.5.3. Macroeconomic forces
	2.5.4. Industry forces

	2.6. Business model innovation
	2.6.1. The process of BMI and valuable features for success
	2.6.2. Key takeaways from BM literature

	2.7. Asphalt
	2.7.1. Conventional asphalt
	2.7.2. Polymer modified asphalt (PMA)
	2.7.3. Rubber modified asphalt
	Technical advantages



	3. Methodology
	3.1. Research Methodology
	3.2. Research Method
	3.3. Literature Review
	3.4.  Data Collection
	3.4.1. Primary data
	The sampling process

	3.4.2. Secondary Data

	3.5. Data Analysis
	3.6. Validity and Reliability

	4. Results and Data Analysis
	4.1. Trends
	4.2. Market and value chain of rubberized asphalt
	4.3. External forces in the industry
	4.4. Is there a need for BMI for rubberized asphalt?
	4.5. Business modeling
	Customer segments
	Value proposition
	Channels
	Key resources
	Key activities
	Key partnerships and Customer relationships
	Cost structure
	Revenue streams
	4.5.1. Business model

	4.6. Important factors in the BM and proposed framework
	4.6.1. Factors in procurement model
	Economic factors
	Social factors
	Damage reduction
	Noise reduction
	Distinct road separation

	Environmental factors
	CO2-reduction
	Reduced usage of virgin resources
	PAH reduction
	Fuel consumption on the roads
	Particle reduction


	4.6.2. Proposed model


	5. Discussion
	6. Conclusion and further research
	6.1. Contributions
	6.2. Generalizations and future studies

	7. References
	Interviews

	8.
	8. Attachments
	Appendix 1: Present market situation for end-of-life tires in Sweden, Ragn-Sells
	Appendix 2: Production processes, rubberized asphalt
	Appendix 3: Proposed advantages of rubberized asphalt
	Appendix 4: Interview with Torsten Nordgren
	Appendix 5: Interview script
	Appendix 6: Interview guide
	Appendix 7: Description of variables for procurement model used in equation 1


