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HUGO HAGBERG

JOEL MAGNUSSON

Department of Technology Management and Economics
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Abstract

The urgency to change due to the climate crisis, has increased the awareness of the need
to break the linear economy and strive for circular economy. To do so, companies has
started to change, creating new value with less resources. One way of doing so, is to
sell the function of a product rather than the product itself. How does circular economy
and selling the function interlink and, how does the customers perceive these offerings?
This thesis explores the development of circular economy and servitization within a large
manufacturing company, with its customers in the Swedish process industry. Found in
the literature is that servitization enables features in circular economy which were further
acknowledged by the qualitative interviews conducted at the chosen case company and
with their customers. Further, a quantitative survey has been used to provide more de-
tailed insights of how different companies perceives circular economy and the connection
to servitization. As part of the survey, a Discrete Choice Model has been used to quantify
possible trade-offs between attributes of services or products. The results indicates that
customers within the Swedish process industry are highly aware of circular economy and
perceives it as very important. Regarding service attributes, they highly values saved
CO2 & increased uptime, which they also are willing to pay more for. Several gaps were
also identified, both within the company studied, but also between the company and their
customers. This could imply different strategies to reach a circular economy and, as there
are gaps, two companies could work in different directions even though they have the same
goal - a circular economy.

Key findings
o Different definitions of a circular economy may lead to challenges.
e Servitization is one way to enable the features of circular economy.
e The awareness of circular economy is regarded as high.
e Customers values saved CO2-emissions and increased uptime the most.
e There is a gap between customer needs and provided offerings.
e There is a risk that circular economy stays at strategic level.
o A 50/50 combination of traditional affairs and service offerings is most likely in the
future based on the customers opinion.
Key propositions
e Incorporate the voice of the customer to a greater extent when developing offerings.
e Implement the right KPI's together with key stakeholders.
e Develop the traditional affair as well as services.
e Dare to continuously improve to reach circular economy.

Keywords: servitization, circular economy, customer needs, discrete choice model, Swedish
process industry
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1

Problem Description & Aim

1.1 Setting the scene

The world faces one of the greatest challenges in history as the rising global temperature
is causing natural disasters and crashed ecological systems (United Nations, 2020). Ac-
cording to the Global Resource Outlook, 90% of the biodiversity loss and water stress
and over 50% of the climate change globally is caused by the extraction and processing
of natural resources (Oberle et al., 2019). To solve this problem, each country needs to
contribute. Governments have an important role in setting the rules and regulations to
reduce emissions, but as companies are a big part of causing these challenges, they there-
fore have a significant role to play (Regeringskansliet, 2020). One of the identified causes
to this development is the traditional way of doing business, which for a long time have
been based on a linear economic model (Ellen MacArthur Foundation, 2013). This refers
to companies creating value by making a product, selling it to the customer, who then
uses it and put it to waste. This consumer habit of single-use and take, make and dispose
of has pushed the planetary boundaries (Esposito et al., 2018). In the light of this urgent
situation, the circular economy mindset and a new type of business model have emerged as
a strategy for reducing the overall global usage of resources and the environmental impact
caused by society (Regeringskansliet, 2020).

The circular economy can be viewed as a concept with a living system as a role model,
e.g. the water cycle, which is a continuous flow where all resources are utilized and reused
(Ellen MacArthur Foundation, 2013). It can further be defined as “an economic model
wherein planning, resourcing, procurement, production and reprocessing are designed and
managed, as both process and output, to maximize ecosystem functioning and human well-
being” (Murray et al., 2017, p.377). Therefore, the focus on the circular economy could
be seen as optimizing the complete system rather than the single produced components.
Arguably, circular economy seems, in theory and by policy, to be one appropriate way to
handle the urgent matter of climate change. However, in achieving the real benefits of
the concept, policies and frameworks are not sufficient. There is a need for deep changes
that transform the production and costumers behaviour (Kern et al., 2019). How will this
effect companies, and their customers, that uses a traditional linear business model when
trying to adapt and change into a circular way of doing business?
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Figure 1.1: Linear economical model

As seen in Figure 1.1, companies that are using the linear economic model are creating
value for themselves and their customers by solely delivering products. This implies that,
from promoting increased consumption and linear sales, more monetary value is created
for the companies and satisfies the customers. In contrast to the linear mindset, the
circular economy concept, see the simplified model in Figure 1.2, creates value by fully
utilizing the resources with their customers to create a circular and sustainable consump-
tion. Thereof, if a circular concept is applied, the company can no longer make a profit
by mass production and mass consumption and hence, there is a need to transform the
overall way of doing business and consumption.

Figure 1.2: Simplified circular economical model

One way of enabling a circular economy and thereby breaking the linear economical model
is through the concept of servitization. According to Kowalkowski et al. (2017, p.8), servi-
tization can be defined as; “The transformational processes whereby a company shifts from
a product-centric to a service-centric business model and logic”. By delivering a service,
rather than a one-time delivery of a product, companies have the possibility to focus not
on mass-production but on reusing, recycling and maintenance to extend the lifetime of a
product which is one of the central aspects in the circular economy (Kowalkowski et al.,
2017). Servitization does not only benefit the customer but the supplier as well, which will
gain more extended customer contracts and strengthen customer relationships (Turunen,
2012).
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With this situation in mind, this report seeks to investigate two different main objectives.
The first objective is to understand if, or in what ways, product and service offerings
support a servitization approach and if it can enhance a company’s move into becom-
ing aligned with a circular economy (visualized in Figure 1.3). This will be done, firstly,
through a literature review, providing us with a conceptual model and secondly, we will
explore the topic by looking at how a traditional manufacturing business model has devel-
oped due to servitization. Importantly, such a change of business model is only possible
if the customers’ needs are met in an accurate and timely manner. Our second objective
is, therefore, to scrutinize how this change into servitization is experienced from the cus-
tomers perspective and if, in what ways it may enhance a circular economic model within
the customers organization. This has been accomplished through analyzing customers’
current and future needs and to what extent these needs are met by the service offers.

Synergies

Awouoda JejnaJi)

Figure 1.3: Synergies between Servitization & Circular Economy?

1.2 Background

The following paragraphs presents the current backdrop for this thesis with a focus on the
development of a circular economy. This provides a general understanding of why circular
economy is one possible solution for the urgent situation of the climate change, the cur-
rent local landscape of circular strategies and the relevance of the chosen manufacturing
company. During the last decade, the term circular economy has become integrated in the
global agenda for sustainable development to deal with the inherent problems of consump-
tion and linear production (United Nations, 2015). The 2030 Agenda was determined in
2015 by setting 17 Sustainable Development Goals (SDG) to change the financial, polit-
ical and economic system for every country (United Nations, 2015). The twelfth SDG
is to: "Ensure sustainable consumption and production patterns”, and is mainly aimed
towards manufacturing and food processing companies. To fulfil this goal, companies
must, amongst other sub-goals, use natural resources efficiently and reduce waste which
is enabled by a circular economy. One of the main benefits is to unite economic and
environmental objectives (Lazarevic and Brandao, 2020). Some of these has been quanti-
fied, an estimation provided by Ellen MacArthur Foundation (2013) shows that circular
products has the potential to unlock a major cost reduction enabled by decreased material
usage. This can lead to net material savings worth approximately 340-380 billion USD in
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Europe. Further, for companies involved in machinery and equipment, there are material
savings in Europe worth approximately is 110-130 billion USD (Ellen MacArthur Founda-
tion, 2013). Another saving, perhaps the most important one, is a significant impact on
reducing CO2-emissions, an estimation of about 48% reduction until 2030 only in Europe
(Ellen MacArthur Foundation, 2013)

1.2.1 Development in the local market of Sweden

This report will focus on one manufacturing company based in Sweden therefore, it is
of interest to briefly present the current situation in terms of circular economy in Swe-
den. In 2020, the government of Sweden presented an overall strategy and action plan
to reach the global environmental goals in the 2030 Agenda. The strategy contains ap-
proximately one hundred measures on how to achieve a circular economy within several
different areas such as: industry, recycling, technological development and waste manage-
ment (Regeringskansliet, 2020). The main purpose of the strategy is to promote long term
change towards a circular and sustainable society, by acting within four defined focus areas;

e Sustainable production and product design.

e Consume and use materials, products and services in a sustainable way.

e Toxic-free and circular cycles.

e Make circular economy as a driving force in business and other actors, by actions
that promote innovation and circular business models.

By excelling in these areas, Sweden and Swedish companies can contribute to the global de-
velopment and transformation towards circular economy (Regeringskansliet, 2020). With
Sweden’s clearly stated goals for a sustainable future, regulations and policies for circular-
ity can soon be in use (Regeringskansliet, 2020). Therefore, to get a general understanding
of the current state of circular economy and how companies handle its ongoing implemen-
tation of the concept, this report has its starting point in an traditional manufacturing
company that has begun its transformation towards a circular economy.

1.2.2 The case of SKF

SKF has for a long period of time sold bearings in a linear way, and supported their sale
with services that extends the lifetime of their sold products and increases the produc-
tivity for their customers. However, the reason for some customers to purchase bearings
are, not always, to own the product per se, but rather to acquire the bearings function:
rotation. This shift, from selling products linear, to selling rotation as a service is one
main argument why this project is seen as appropriate to conduct at SKF. By doing so it
is possible to understand how circular economy is applied and growing on a daily basis.
As the shift has been ongoing for some time, it will be possible to compare the case of
SKF with the current literature within the field and analyze the connection between servi-
tization and circular economy. Further, and one of the main reasons is the current need of
SKF to understand their customers needs in a better way. By doing so, SKF will be able
to optimize their service portfolio and together with their customers, develop towards a
sustainable future based upon the circular economy.

SKF’s product portfolio consist of mainly bearings but also seals, online monitor systems,
services and lubrication systems. Around 73% of the sales originates from the industrial
market and the remaining 27% from the automotive market. These products are sold
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to over 40 industries in 130 countries (SKF, 2020). There are two primary reasons for
companies to increase their activities in becoming more circular; either there is a promi-
nent possibility to increase their business, or there is a need to do so due to regulations
(Kortmann and Piller, 2016). In the case of SKF’s, they have found that circular economy
is a good business case for all parties involved in handling climate change and, also one
way of being ahead of the upcoming regulations (Regeringskansliet, 2020). SKF has un-
derstood the benefits of servitization and has implemented service solutions connected to
their products for over a decade (SKF, 2020). This has been done in several ways but has
been a great challenge and not incorporated on a large scale. Though during the last years,
the speed of changing the way of conducting business has rapidly increased, and a newly
started department called SKF Circular Economy Center has integrated the servitization
and circular economy aspect in the overall strategy to a greater extent (SKF, 2020). The
focus is now to further change the business model from a more traditional linear model
to becoming more focused in delivering services and life cycle thinking, see Figure 1.4.
From being a producer of bearings and rotation equipment, the strategy is transformed
and aimed at rotation equipment performance which in short means that SKF, through
various services, delivers performance over a period of time rather than solely selling the
customer a new product (SKF, 2020).

Objectives based on life-cycle thinking

SKF's climate objectives are based on life-cycle thinking
—to reduce impact over the entire value chain; raw
material and components, SKF's own operations, goods
transportation, and customer solutions.

SKF bearing manufacturing Goods transportation
Objective 2025 Objective 2025
Raw material *
Dh]CLtI\‘C

Customer solutions

Objective

Figure 1.4: SKF:s climate objectives SKF (2020)

SKF is now capable of providing several complete service solutions to their customers that
could help them and SKF to lower the overall emission from production and maintenance
at different industries. During the ongoing transformation, SKF has identified several
challenges; How willing are their customers in the aftermarket, in the scope of this report
within the Swedish process industry, to use and utilize these service solutions? Further,
which attributes of the products and service offerings are most valuable for the customers?
By solving these challenges, SKF could develop their overall service- and fee-based-strategy
and become more efficient in circular solutions. Hence, there is a potential for SKF to
further contribute to the development of a circular economy in society.
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1.3 Research aim

This thesis aims to provide general knowledge of how servitization can be used to reach
circular economy and how servitization is currently used in one manufacturing company.
By analyzing a specific case, it is possible to understand the potentials and interlinks of
servitization and circular economy. Furthermore, analyzing how customers in the indus-
trial aftermarket values service offerings and how willing they and SKF are to utilize the
potential of circular economy. This will enable the possibility to provide recommendations
and insights on how to act in the future. To be able to reach the general aim, a set of
different objectives or specific aims are set:

e Create a conceptual model based on a literature review to identify how servitization
may interlink to a circular economy.

e Map the current and future needs of SKF customers in the investigated industrial
aftermarket by using interviews and quantitative surveys.

e Compare needs and provided solutions to give recommendations for SKF on how to
develop services that leads to a circular economy for SKF and their customers.

1.4 Limitations

The geographical limitation for this project is only to consider SKF’s customers in the
Swedish market. The companies that will be investigated are active in the industries of
steel, mining and pulp and paper. These are chosen foremost, based on the available data
and also the segments that SKF has predicted the biggest possible impact. Therefore, the
report will be limited to services and products used the in current largest aftermarket-
segment. Further, the project will be limited to current customers, not gathering data
from potential new or upcoming customers.

There are several different definitions of both circular economy and servitization. This
report will not touch upon every aspect of the concepts, though this does not imply that
other definitions or aspects are irrelevant. The thesis does not aim to bring a new definition
of circular economy or servitization, but instead summarize and conclude earlier research
and findings. Despite there being several methods of working to reach a circular economy,
this thesis will only focus on how the concept of servitization can be used. Since the
report aims to first evaluate a specific part, (see Figure 1.5) of the value offering of SKF,
the report will not go into detail in all aspects of the circular economy strategy that SKF
provides, e.g. raw material extraction. However, the other parts of the strategy will most
likely be affected since the different areas are interlinked as a value chain.
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UN objective
<2°C 2050 Raw material Manufacturing Goods transportation

Customer solutions

T Support -40% -40% Enable
Objectives
via systematic €O, emissions from €0, emissions from through innovation
energy management manufacturing per manufacturing per and better solutions
tonne of sold products tonne of shipped prod-

ucts to end customers

Figure 1.5: SKF'’s life cycle thinking, SKF (2020)

1.5 Research questions

Based upon the identified needs at SKF and to explore how circular economy and servi-
tization is being used and perceived, the following research questions will be answered:

e How does SKF and their customers perceive circular economy?
— Are there knowledge and awareness gaps?

e In which ways is servitization provided by SKF, for their customers and themselves
to promote a circular economy?
— How does servitization interlink to SKF’s strategy?
— How does servitization interlink to a circular economy?

o Which attributes of the offered products and services, enabled by servitization, does
the industrial after market value the most?
— Which are the current and future needs?
— Which are the gaps between customer needs and SKF’s provided solution?
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Reaching a Circular Economy

The purpose of this chapter is to create a conceptual model to make it clear how circular
economy interlinks with servitization and its effects. The aim of the conceptual model is
to support the analysis and also make the method, result and discussion of this report
more tangible to the reader. This is done by presenting a brief review of the previous
research and literature in the area of circular economy and interconnected topics. The
aim is to explore how to define the concept of circular economy, present main themes and
how circular economy can be implemented and integrated in a strategy. This chapter will
also briefly, explain what a company’s strategy entails, what a business model is and how
it is connected to the strategy. This will be followed by the theory of customer needs and
the usage of a discrete choice model to uncover these. All this is viewed from the aspect
of circular economy and its affect to these concepts (Figure 2.1).

Circular
Economy

Strategy

Business
Maodel

Customer
Needs

Figure 2.1: Interlinked concepts to be explored



2. Reaching a Circular Economy

2.1 Definition of a circular economy

The definition of circular economy is frequently discussed in the literature (Brandéo et al.,
2020; Ellen MacArthur Foundation, 2013; Ghosh, 2020; Korhonen et al., 2018). Therefore,
it is found important to summarize and conclude the definition to get a backdrop for this
report. In an extensive review of the definitions presented by Kirchherr et al. (2017),
one of the most frequently used and employed definition of circular economy is the one
presented by Ellen MacArthur Foundation (2013), which define circular economy as;

"A circular economy is an industrial system that is restorative or regenerative by intention
and design. It replaces the ‘end-of-life’ concept with restoration, shifts towards the use of
renewable energy, eliminates the use of toxic chemicals, which impair reuse, and aims for
the elimination of waste through the superior design of materials, products, systems, and,
within this, business models." (p. 7)

The core of this definition is to completely design out waste throughout the industrial sys-
tem and its value chain, both for the renewable and the finite materials. By this definition,
products will be created by using renewable energy sources and designed to be reused and
recycled (Ellen MacArthur Foundation, 2013). The definition implies that the consumer
of a product is viewed as a user of product performance, which enables business to go
from product based contracts to performance based (Ellen MacArthur Foundation, 2013;
Stahel, 2010). Even though this definition is widely used it has received some criticism in
missing the aspect of the social value that the circular economy can bring (Kirchherr et al.,
2017; Korhonen et al., 2018; Murray et al., 2017). Murray et al. (2017) argues that there
is a need of, to a greater extent, involve the three pillars of measurement of sustainable
development; economic, environmental and social, e.g. the triple bottom line (Slaper and
Hall, 2011). Based on this opinion, the article present the following definition;

"The Circular Economy is an economic model wherein planning, resourcing, procurement,
production and reprocessing are designed and managed, as both process and output, to
maximize ecosystem functioning and human well-being." (Murray et al., 2017, p.377)

This is further emphasised by Kirchherr et al. (2017) whom highlights the fact that the
link between circular economy and sustainability has been weak in previous research, and
that only three of 114 reviewed articles includes all three aspects of the triple bottom line.
As follow, this is one definition to promote sustainable development;

"A circular economy aims for the creation of economic value (the economic value of ma-
terials or products increases), the creation of social value (minimization of social value
destruction throughout the entire system, such as the prevention of unhealthy working
conditions in the extraction of raw materials and reuse) as well as value creation in terms
of the environment (resilience of natural resources)." (Van Buren et al., 2016, p.3)

This report will not provide a new definition of circular economy however, it is found to be
important to highlight that the concept of circular economy can be used and interpreted
in numerous different ways. One aspect that is found to be less highlighted in previous
research is to include the triple bottom line concept and foremost the social aspect of the
concept. Not only is it a concept to improve economic value to business and its overall
processes, but to improve and develop society by minimizing negative social impact, e.g.

10
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unhealthy working conditions, and maximize ecosystem functioning. To be concluded from
these definitions is that the circular economy also describes a transformation from linear
business and provides a model that will take the whole system into consideration. Not
solely optimizing a single product or service, but rather to maximize the complete system
to favor a sustainable development based on the aspect of the triple bottom line.

2.2 How to reach circular economy?

The implementation of circular economy has begun, new regulations and international
strategies are put in place that will promote and, to some extent, force companies to
really strive for circularity (European Commission, 2020; Regeringskansliet, 2020; Sarja
et al., 2020; United Nations, 2020). The transformation from a linear business into a
circular business requires new strategies, new tools and new business models to be able
to utilize the potential of the circular economy (Esposito et al., 2018; Lacy and Rutqvist,
2016; Geissdoerfer et al., 2018a).

An extensive literature review by Geissdoerfer et al. (2018b) provides the connection be-
tween circular economy and business models by visualising the relation and the definition
of business models, sustainable business model and also circular business, see Figure 2.2.
The sustainable business model is a modification of the traditional model which trying
to capture concepts, goals that aims at sustainability or to integrate sustainability in the
overall value creation chain or value proposition (Geissdoerfer et al., 2018b). Further-
more, it is argued that a circular business model has its base in the sustainable business
model, but further expands the possibility to create sustainability by focusing in creating
e.g. closed supply chains, narrowing resource loops etc, Figure 2.2 (Bocken et al., 2014;
Geissdoerfer et al., 2018a).

Business

model

Figure 2.2: Connection sustainable business model (Bocken et al., 2014; Geissdoerfer
et al., 2018a).
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2.3 A note on business strategy and business model

The terms business strategy and business model are widely used even if it could be vague
what these terms really implies, and the definitions and implications differ in different
contexts. To make the terms more tangible, they will be defined for this report and to
be able to explore the connection, the following paragraph present a short summary of
business strategy and business model.

2.3.1 Business strategy - What is it?

The origins of strategy and one of the most traditional definition of strategy is the one by
Sun Tzu (1964):

Strategy is the great work of the organization. In situations of life and death, it is the
Tao of survival or extinction. Its study can not be neglected. (Sun-tzu, 1964)

The strategy of a business is not the same as a strategy used during war, but the def-
inition pinpoints the importance of having one and that it can not be neglected. The
main meaning of this quote is the importance of having a strategy when you face difficult
or challenging situations and not only when it is challenging times is strategy of great
importance. Today, business strategy is viewed as a contingent plan of how individuals or
its organizations achieves their objectives (Grant, 2019). Porter (1996) further describes
a company’s strategy as:

..strategy is the creation of a unique and valuable position, involving a different set of
activities. (Porter, 1996, p.68)

According to several definitions presented by Grant (2019) a strategy often involves set-
ting different goals, allocate resources to reach the goals and lastly establish consistency
to create coherence throughout the organization.

These definitions, of what a strategy is, focus on what can be achieved through the use of
a strategy. It is also somewhat connected to goals, but is lacking the aspect of time. This
is defined by Chandler (1990):

The determination of the long-run goals and objectives of an enterprise, and the
adoption of courses of action and the allocation of the resource necessary for carrying
out these goals. (Chandler, 1990, p.13)

Arguably, a strategy is based upon long-term focused goals and objectives. The business
strategy is also intended to answer two types of questions; Where should the company
compete and how to compete? (Grant, 2019). These two strategic questions also include
the aspect of present and future. A strategy can cover and answer questions such as
"where are we competing?" and "how are we competing in the present market?". It can
also prepare the company for the future in answering the questions "what do we want to
become?", what to we want to achieve and "how will we get there?" (Grant, 2019).

To summarize, a strategy is viewed as a long-term plan for companies on how to handle
and utilize their resources and reach their overall goals. Furthermore, by using a strat-
egy the companies are able to choose and utilize the most appropriate business models.
(Casadesus-Masanell and Ricart, 2010)
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2.3.2 Business Model - What is it?

The term business model has a strong connection to strategy and has been widely and
frequently discussed during the last two decades. It can incorporate everything from eco-
nomic models, strategies and revenue model (DaSilva and Trkman, 2014). One example
of a definition on business model, is presented by Casadesus-Masanell and Ricart (2010):

Business Model refers to the logic of the firm, the way it operates and how it creates
value for its stakeholders. (Casadesus-Masanell and Ricart, 2010, p.196)

This definition indicates that a business model answers the question of how to operate and,
emphasises on how the actual value is created. A further well cited definition is presented
by Morris et al. (2005):

A business model is a “concise representation of how an interrelated set of decision
variables in the areas of venture strategy, architecture, and economics are addressed to
create sustainable competitive advantage in defined markets”.(Morris et al., 2005, p.727)

The term business model can differ but, in short, its the main purpose is to explain, de-
scribe or promote how a company through their resources and activities, creates value for
their customers (Osterwalder et al., 2005). Spencer (2013) provides a final definition of the
concept that also align with the view of how this report handles the term of business model:

A business model is a tool or a concept that will help you to build or analyze your
company. Your business model is also reflected in the systems and processes that you put
into place to create and deliver value to your customers and to capture value for your
firm. It is the foundation on which you will build your strategy (Spencer, 2013, p.7)

2.3.3 Business model and Strategy - The relation

It is not always easy to understand the relation or distinction between a strategy and a
business model. This section present some of the published theories that facilitates the
possibility to grasp the two concepts and how they relate to each other.

There is one important difference between a strategy and a business model, a strategy is
a contingent plan of what business models to use. By choosing a certain business model,
companies also choose in which way they want to compete and create value for their
customers (Casadesus-Masanell and Ricart, 2010). Porter (1996) highlights another im-
portant distinction by stating that, strategy is something that always is relative to your
competitors. By doing something better than your competitors, you are able to gain more
value to your firm or create more value to your customers. A business model cannot be put
in relation against a competitor and evaluated without a clear connection to a strategy.
Therefore, a business model is not a strategy in it self, and by connecting it to a strategy
it can create more or less value. From this point of view, the foundation of the strategy
should be the business model e.g. the business model explains how the company creates
value for themselves and their customers, whereas the strategy is the plan how to utilize
this value creation the most (Spencer, 2013).

DaSilva and Trkman (2014) presents a generic framework to visualize the connection be-

tween the concepts (see Figure 2.3). The Figure shows the interaction of the business
model and the strategy whereas the business model is the foundation of the strategy and
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Long term
Strategy
Capabilites
Short term !

Figure 2.3: Figure based upon the findings of DaSilva and Trkman (2014)

should continuously be reflected throughout the organization. Hence, it is of great im-
portance to have a clear and operational strategy connected to the business model. The
aspect of time is also visible, as the overall strategy is mainly focus on long term goals or
perspectives, when the business model in general focuses more on how to actually generate
value in the present. It also introduces the term of capabilities (DaSilva and Trkman, 2014;
Casadesus-Masanell and Ricart, 2010). A company’s capabilities can be defined as plans
of action that are done within the boundaries of the business model (Casadesus-Masanell
and Ricart, 2010). The actions refers to the company’s capability in strategic management
to integrate, adapt and reconfigure the internal environment but also how to coordinat-
ing the resources and continuously learn and being innovative (Teece and Pisano, 2003;
Eisenhardt and Martin, 2000). Teece (2018) presents the importance of having strong
capabilities:

The strength of a firm’s capabilities is implicated when business model changes are
translated into organizational transformation. Provided the new business model is not an
impossible reach from the existing business, excellent asset orchestration skills are needed
to effectively manage new business structures alongside existing operations. (Teece, 2018,

p.48)

Having capabilities is the link between a company’s strategy and its business model. By
having strong capabilities it is possible to align the business model and the strategy to
continuously develop this relation to maximize the value both for the customer but also for
the company itself. To summarize, the previous theories presents the relationship between
the concept as Figure 2.4 shows. Business models are the way companies creates value,
the strategy is the choice and configuration of business model and the capabilities is the
company’s ability to utilize and transform the business models to reach the overall goal.
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Strategy

Figure 2.4: Relationship based on findings from Casadesus-Masanell and Ricart (2010)

2.3.4 Key Performance Indicators

How can a company know that the business model and capabilities are generating the
right value to reach the overall set strategic goals? One commonly used tool to answer
this question is the Key Performance Indicators (KPI). According to Parmenter (2015,
p.7) KPI’s are defined as:

A set of measures focusing on those aspects of organizational performance that are the
most critical for the current and future success of the organization.

These performance indicators guide and align the strategic objectives throughout the
whole organization. By measuring the same thing and use local adaptions it is easier for
each department and individual to know how to contribute to the overall strategy goals
of the organization (Parmenter, 2015). The KPI’s should be developed to support the
partnerships internally among personnel and departments, but also with key customers.
It is important that all key stakeholders are aware and included in the development of
the KPI. By doing so, it is possible to utilize the KPI to a greater extent by reaching a
mutual understanding of the need of KPI's and why the usage is important (Parmenter,
2015). If there is not a mutual understanding and agreement, there is a risk that the
KPTI’s will just be another measurement for the top management, without getting the full
potential to engage the organization towards the same goal. The engagement will also
help the organization to understand which KPI’s they should measure, since it is crucial
to measure and report only the things that matters the most for the organization and the
key stakeholders (Parmenter, 2015).

2.3.5 How to reach a sustainable business model?

Presented by Lacy and Rutqvist (2016), there are three key drivers for development to-
wards sustainable business models; resource constraints, technological development and
socioeconomic opportunity. This is further argued in an recently published article by Sarja
et al. (2020), where 69 articles were reviewed, covering the subject of transformation from
linear to circular to identify obstacles and enablers. It is found that resource constraints is
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one of the major obstructive factors, expected economic and other benefits are identified
as the greatest catalysts. The design and technical aspect are regarded to be one of the
most mentioned ambivalent factors (Sarja et al., 2020). To promote circular growth and
utilize these three drivers of development, but also deal with the obstacles, new strategies
or tools are proposed (Esposito et al., 2018);

e Circular supply chain

e Recovery and recycling

Building products to last

e Product-as-a-service or servitization

These strategies or tools focus on different aspect of the circular economy. In short, creat-
ing a circular supply chain pushes fully renewable and recyclable products throughout the
value-chain and its therefore possible to recover and recycling all products. In this supply
chain, waste is minimized, optimized and reused. By taking back, refurbish, upgrade and
resell products it is possible extend its total life cycle (Esposito et al., 2018). Lastly, the
strategy of product-as-a-service, which has grown in manufacturing companies in the last
years, utilizes performance contracts (further explained later in the report) rather than
traditional contracts and selling products (Stahel, 2010). This model is also argued by
Frishammar and Parida (2019) to be one of the solely most common starting points of
transformation for manufacturing companies. Concepts within the model are presented as
for example pay for use, leasing, rental and performance agreement (Esposito et al., 2018;
Baines, 2013).

By evaluating the findings from the literature, it seems to be a general understanding
that a sustainable business model is an enabler or a starting point to implement several of
the fundamental concepts of circular economy i.e. optimizing the complete system for a
sustainable development (Esposito et al., 2018; Ellen MacArthur Foundation, 2015; Geiss-
doerfer et al., 2018a). Some argue that circular economy is a unique business model that
focus solely on creating a circular resource chain while, other argue that a combination of
several strategies or concepts leads to and, enables the concept of circular economy and is
per definition not a business model.

The previous research shows different definitions of circular economy. Some argue that
it is a unique business model whereas others perceive it as a combination of sustainable
businesses models and strategies that leads to a circular economy. One may conclude that
the literature implies that a sustainable or a circular business model has its foundation in
designing out waste, optimize resource outtake, use renewable sources, share knowledge
and competences and sell function or services rather than a product. Even if choosing
weather or not to label it as a sustainable business model or a circular business model, the
outcome is the same, i.e. using these models and strategies will lead to a more sustainable
development and therefore, lead to a more circular economy.
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2.4 Servitization and circular economy

Changing a company’s business from linear sales to a more service-oriented approach
requires both a strong purpose as well as a well-communicated strategy. The following
paragraph will present some reasons for servitizing one’s business as well as some strategies
for doing so.

2.4.1 What is servitization?

The increase of services within manufacturing companies originates from the customers
need of the function of a product rather than the product itself (Bergman and Klefsjo,
2012). The function of the product is regarded as the value for the customer, which makes
it possible for manufacturing companies to deliver and making profit from adding a service
connected to their products instead of solely selling their core product (Hutt and Speh,
2014). This way of delivering new value by connecting services to product has expanded
among manufacturers and is called servitization (Baines, 2013). Servitization can con-
sist of selling services along-side a product which are referred to both as hybrid offerings
(Hutt and Speh, 2014) but also a product-service-system (PSS) (Baines, 2013). A hybrid
offering, or a PSS, could consist of several products as well as several services if it is sold
together. The concept of servitization is regarded as a first step towards circular economy
compared to a traditional transaction-oriented manfacturer (Kortmann and Piller, 2016).
Furthermore, the shift from selling only products to selling products together with services
linked to these products can lead to differentiation in the market as well as competitive
advantages (Baines, 2013).

There are several reasons for a manufacturing company to provide and develop these hy-
brid offerings and servitization, which some are presented below.

Knowledge from product usage and data regarding processes where data can be gathered
from installed products and later used to develop better suited hybrid offerings. For this
hybrid offering to work, the supplier must know how to collect the data but also to interpret
it and use it to help the customer increase their efficiency and reduce costs (Hutt and
Speh, 2014). Better product development and improved capabilities for manufacturing
where future research and development projects can lead to an improved competitive
advantage. However, good product knowledge is a must in order to be able to both promise
a new offering towards customer, but the supplier must also be able to deliver what they
have promised (Hutt and Speh, 2014). For new research and development projects, it is
important to take into consideration that products must be designed for service, where
service offerings are capable with products that are being sold to the customers (Hutt
and Speh, 2014). The organization can be further developed to deliver after-sales services
for new and existing customers. Research indicates that 45 percent of a company’s gross
profit comes from the aftermarket and contributes to 25 percent of the revenue (Hutt and
Speh, 2014)

2.4.2 Performance contracts

One type of contract that can be used to combine the sale of products and services and
create value with the customers is when a manufacturing company are starting to sell per-
formance contracts. These contracts are unique for each customer and the manufacturing
company can position themselves at different levels in this value proposition. The high-
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est level is more connected towards the customers production processes and are therefore
contracted to deliver e.g. output, availability and capability (Baines, 2013). The products
connected to the performance contracts are still owned by the supplier and they therefore
have incentives to make these products last as long as possible before being replaced but
also function as long as possible to avoid unnecessary breakdowns and repairs (Han et al.,
2020b). For selling these performance contracts, three types of suitable levels of a perfor-
mance economy are presented by Stahel (2010):

Level 1: Selling solutions and prevention based on knowledge and science (suits companies
best with a proven track record).

Level 2: Companies that sell performance and services that leads to a promised result,
where the supplier are in control of value chain, all the way down to their customer.
Level 3: Companies have the possibility to loop their products, which means that they
are returned to the supplier through a reversed logistics.

2.4.3 Circular economy & servitization - The connection

Servitization or PSS, is found to be one of several strategies or business models, that
enables the transformation to become more circular. The concept of servitization has
been defined as a process where a company transforms from product-centric to a service-
centered way of doing business (Kowalkowski et al., 2017). Making a service of a product
or adding a service to products makes it possible to make revenue without increasing the
sales of more products hence, breaking the linear way of doing business (Baines, 2013;
Lazarevic and Brandao, 2020; Frishammar and Parida, 2019). The linear business has
been viewed has one of the major problems with the traditional business whereas increased
revenue also implies increased sold products and use of resources. For example, by using
leasing contracts where the customer pays for usage and thereafter returns the product,
the lifetime of the product extends. Since it is the products’ function, not the product
itself, the company can also make money on the product for a longer period of time
(Agrawal et al., 2012). The product-service-offerings also has the possibility to generate
additional revenue from, by example, converting old goods into fresh new products, using
the concepts of remanufacturing or reconditioning (Schenkel et al., 2015; van Loon et al.,
2020). For the manufacturer to take responsibility of their once manufactured goods and
seeing the business opportunity in converting old goods into new products and selling these
again, are known as a rebound manufacturer. It is also found that a company can provide
add on services such as online monitoring to optimize the service interval of a product,
and thereby extend the lifetime of a product. Combining a product with a service makes it
possible to maximize or extend its life cycle and by doing so create new more sustainable
value offerings (Hutt and Speh, 2014; Han et al., 2020b). Therefore, it can be argued
that the literature presents servitization as one way of enabling or promote the circular
economy (Baines, 2013; Kowalkowski et al., 2017; Turunen, 2012).

2.5 Conceptual model
The main purpose of this chapter was to create a conceptual model to make it clear how
circular economy interlinks with servitization and its effects. A conceptual model can be

defined as a visual representation of data in a system, which provides the possibility to
present the data in a organized and simple way to make the findings comprehensive both
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for the audience and the authors (Ruth, 2020). Conceptual models can be used in different
contexts and presented in several ways such as diagrams, picture, maps etc. Therefore,
it is found suitable to create and present a form of conceptual map of the findings from
the literature review to understand the topic and its implication for the report. The con-
ceptual model was created by breaking down circular economy to understand its different
definitions and, further investigate which parts that enables the actual implementation of
the concept. By doing so, it was possible to understand the connection between serviti-
zation and circular economy, which is one of the stated research questions. The previous
research outlines that circular economy is one appropriate way to deal with the urgent
situation of climate change but, also to keep businesses going. Circular economy is one
way to end a linear way of doing business by involving the entire value chain. It is found
that the definitions incorporate a transformation from a traditional way of doing business
to a new circular model. Therefore, the first step for a company to become more circular
is to decide upon a shared vision of the transformation to a more circular business model.
In the conceptual model, (No.1, Figure 2.5:Conceptual Model) it can be seen that the
circular economy transforms or evolves from traditional or linear ways of doing business
which is emphasised by several factors or stakeholders in the system such as new rules and
regulations, customers, society etc.

To create a circular economy, companies are forced to change their business models since
the traditional one is dependent on increased consumption and waste is integrated in the
value chain. The customer is regarded as an end user and there are less opportunities to
create for example a circular supply chain. It is found that there is a need of sustainable
business models to reach a circular way of doing business (No.2, Figure 2.5: Conceptual
model). Several different business model or strategies are presented in the literature, such
as PSS, closed loop supply chains, sharing platforms, recovery and recycling etc. One key
aspect that these models or strategies have in common is that they through its features
enables the possibility to create the circular economy concept (No.3, Figure 2.5: Concep-
tual model)).

One new way to reach circular economy for the manufacturing business is found to be
servitization or PSS (Baines, 2013; Frishammar and Parida, 2019). By implementing
the concept of servitization, companies are able to keep revenue without selling more
products and by this create new values for themselves, society and their customers (No.4,
conceptual model). Using the aspect of the circular economy as the definition to maximize
the complete system to favor a sustainable development. To further connect to strategy,
business model and capabilities, seen in figure 2.5, as the overall strategy is to reach
circular economy, the new value is reached by servitization as a business model which is
enabled by the internal capabilities.
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Figure 2.5: Conceptual Model
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Research Design

3.1 Overview & empirical components of the study

This chapter aims to present the design of how the research questions were answered. To
summarize, the research design could be clustered in three main phases and primary data
sources to answer the research questions;

o SKF's strategies and business model (integrated in the literature review) - How is
servitization provided by SKF?

o Literature review - How does servitization interlink to a circular economy?

e Interviews - Understand how SKF and their customers perceives circular economy.

e Survey - Which attributes of the offered products and services, enabled by serviti-
zation, does the industrial after market value the most?

These four data gathering phases were followed by a thorough synthesis. By using a
mixed approach, both a qualitative and a quantitative part, it was possible to get both an
overview of the topic but also to quantify specific perceptions.

The intended workflow and its components are shown in Figure 3.1, starting with the
problem statement that was used to narrowing down the aim of the thesis. Following the
problem statement, a literature review was conducted, the keywords for research can be
seen in paragraph 3.3.1. Simultaneously, a mapping of the situation at SKF was done,
focusing on their current usage of strategies and business models. The gathered informa-
tion from the literature review led to the researchers own interpretations of a conceptual
model that was used as a tool to understand and visualize the data. The conceptual model
also supported in which area and which specific topics the interviews were done. Followed
by the literature review was the qualitative interviews where firstly, internal interviews
were conducted and thereafter, interviews with SKF’s customers in the Swedish process
industry. The first analysis of the qualitative interviews were conducted to improve the
knowledge of SKF, their products, their market and their customers. The last part of
the thesis was a quantitative market study by using a survey including a Discrete Choice
Model. The survey was distributed both internally and externally to understand how SKF
employees perceives their service offerings and how their customers values current and fu-
ture service offerings. Finally, a synthesis of the findings from both the interviews and
the questionnaires were done. Comparing the result from the findings in the survey and
interviews made it possible to find any gaps between what SKF employees think matters
the most to the customers and what customers in different industries value the most.
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Figure 3.1: Flowchart of components for this research

3.2 Data sources

This section first present general knowledge of how to incorporate the customer needs in
terms of appropriate methods and data sources. Thereafter, the sources used in this study
are explained.

3.2.1 Customer knowledge

As mentioned in the introduction it is important to integrate the customer needs into
the new business model. A commonly used tool to integrate the voice of the customer
in product and service development is to use Quality Function Deployment (QFD) (Zairi
and Youssef, 1995; Bergman and Klefsjo, 2012). QFD is a strategic tool or technique that
enables companies to become more aligned with what the customer perceives as desirable
quality of a product or service. Using QFD can bring a variety of benefits such as; help to
define product specifications, ensure consistency between requirements and deliverables,
show relationship and affects throughout the organization etc. (GOAL/QPC Research
Committee and others, 1989). It is also possible to compare quality aspects with competi-
tors and thereby, be able to excel in identified areas (Zairi and Youssef, 1995). Figure 3.2
shows the outline of the tool where the main pillars or objectives of QFD has been defined
by Zairi and Youssef (1995) as:

o Identify who the customer is
e What the customer wants
o How to fulfill the needs

To be able to utilize and choose business model, such as servitization and build a strategy,
it is of great importance to understand the voice of the customer e.g. what the customer
wants, this part of the QFD is therefore the most useful for this report and also highlighted
in Figure 3.2 (Bergman and Klefsjo, 2012). There are several methods to increase your
knowledge of the customers, for example: interviews, focus groups, observations or surveys.
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Figure 3.2: Components of QFD

The type of information that is desired should decide how to gather your information. A
survey could give quantitative result that can be used on a wide customer base and the
result can easily be compared. It is also possible to add in other types of methods get
knowledge of the customer (Secor, 2010). A survey can be used to give further perception
of the customers as well as their preferences, where a Discrete Choice Model is regarded
as usable (Coast et al., 2012). Therefore, this study intends to use both qualitative and
quantitative methods and data sources.

3.2.2 SKPF’s strategies and business models

The first step of the data gathering was to compile and summarize how SKF are working
with their strategies and business models today. By doing so, the authors gained knowledge
to build the research upon and provided a foundation for the analysis of the current and
future gaps. This was done in the early phase of the thesis simultaneously with the
literature review. The primary data source of SKF’s strategy and business models was
found in their annual report and published data on SKF official website. This knowledge
was further strengthened by information from internal documents published on the SKF
intranet.

3.2.3 Perceptions within SKF

The second data source aimed to answer how SKF’s employees perceive how they and
their customers deal with the circular economy today. This was explored by conducting
several semi-structured interviews with employees within the organization. The primary
purpose of the qualitative interviews was to gather knowledge about how circular economy
and servitization are used and perceived at different levels within the organization and
investigate which attributes their customers demand. By asking the interviewees, which
interact with different customers in different ways and at different levels of their companies,
gave a broad understanding about which attributes are the most important.
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3.2.4 Customers needs and perceptions

Followed by the interviews at SKF, there was a need to explore how their customers
perceive and use circular economy today. This data was gathered in the same way; by
conducting interviews. When conducting interviews, first-hand data of how the company
actually uses the term circular economy, how they deal with it today, and find which
attributes are the most important for them. As for the internal interviews, this was key
for being able to understand the situation and thereby generate a suitable survey. The
interviews were important material to be able to answer which gaps and need there are
today and in the future.

3.2.5 Survey Design

Based on the result from the interviews and literature review, a quantitative questionnaire
was formed (Blomkvist and Hallin, 2014). For this study, a combination of a question-
naire and a DCM was used which provided a quantitative result based upon the qualitative
data and therefore created the possibility of quantifying qualitative data (Sauerwein et al.,
1996). The first part of the survey focused on more general questions regarding the concept
of circular economy, how familiar the respondent felt about the concept but also how it
is used and measured in their company. The last part contained the DCM, see paragraph
3.2.6, which was designed from the desired attributes collected from the internal and ex-
ternal interviews. As previously mentioned the design of the DCM was stated preferences,
but the used type of DCM was the mixed logit model which allowing random taste varia-
tion across choosers, unrestricted substitution patterns across choices, and correlation in
unobserved factors over time (Train, 2009). Figure 7?7 shows the three offerings with dif-
ferent attributes and levels that were presented. Dividing the survey into two parts made
it possible to get a broader view of the concept of circular economy and servitization and
get a more detailed nuance in terms of attributes of the products. The main benefit of
the DCM that was used is the possibility to get knowledge of how the customer values
different attributes relatively for example, price compared to saved carbon dioxide.

3.2.6 Discrete Choice Model

The discrete choice model (DCM) is used to gather knowledge of the probability of what a
customer will choose between two or more products or services where each attribute is rep-
resented with a unique setting of levels. Each attribute has varying levels, that can be e.g.
different prices, material and cost. The choice of a specific attribute will show what the
customer value the most in terms of what they are willing to give up for other attributes
(Oppewal and Timmermans, 2001). By making the customer, or the respondent, choose
multiple times between different options, with different level of the attributes, will show
the trade-off that the customers are willing to make (Coast et al., 2012). These attributes
will be ranked from the highest LogWorth-value to the lowest, where the Logworth-value
indicates the importance of each attribute. The attribute with the highest LogWorth-
value, is the most important for the customer (Raharjo, 2020). This trade-off between
attributes could be e.g. that they are not willing to pay more for a smaller portion or
how the effect of an exclusion of goods in a product or service affects the customer choice
(Van Loo et al., 2011).

Typical choices that is used in a DCM is visualized in Figure 3.3. For each of the choices,

in this case, the respondent can choose from three colleges, or options, that have the same
attributes but different levels, for example distance from home, cost, wherever friends
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attend the same college. These attributes are shown with different levels between the
colleges and the respondent will choose which option that will fulfill their need the best.
The respondent will be asked several times where the levels are changed with each offering
which will then show which factors matters the most.

College A College B College C
Hometown 200 miles from home 1400 miles from home
Small, private school Large, state University lvy League School
519,000/year S6500/year 528,000/year

Friends attended No friends attended No friends attended

Figure 3.3: Different attributes and levels for a Discrete Choice Model from (Berdie,
1998)

With price being an attribute, it is possible to evaluate the customers willingness to pay
(WTP). The WTP can give identify how the customers values different attributes and
what they are willing to pay for different attributes (Van Loo et al., 2011). The attributes
that the respondent can choose from are often gathered from qualitative interviews with
customers or with people with good knowledge of the products or services.

The levels of the attributes are meant to make the options more realistic and if possible,
some alternatives could relate to current options on the market. Levels of the attributes
that relate to today’s option could be set to e.g. 10% higher or 10 % lower. Other levels
could be fictional levels that gives a relative comparison between offerings (Alpizar et al.,
2001). If the DCM is not based on real market choices, but instead hypothetical, it is
based on stated preferences rather than revealed preferences. A stated preference study
does not have real market levels for corresponding attributes. These levels will therefore
give a relative comparison between the three offerings. The number of offerings to choose
from, three, corresponds with what is appropriate for these types of surveys (Kroes and
Sheldon, 1988). As for design of this study, the stated preference will be used. To allow
random taste variation across choosers, unrestricted substitution patterns across choices,
and correlation in unobserved factors over time this study further used the mixed logit
model. (Train, 2009)

3.2.7 Utility function

From the DCM it is possible to calculate the utility function for each attribute. Lancsar
and Louviere (2008) argue that from their empirical experience, twenty respondents per
Discrete Choice Experiment is required to build a model, and therefore that will be seen
as the lowest amount of respondents for this study. The utility functions can be described
as how desirable an option/offering is depending on the given attributes, the customer
and an unknown component (Raharjo, 2020). The unknown component is in the equation
to symbolize other attributes not given during this DCM (Han et al., 2020a). The utility
functions could be separated into two different functions the aggregate utility functions or
disaggregate utility functions. Aggregate utility functions generalizes the responses and
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therefore provides the same utility for each respondent and therefore gives each attribute
an aggregate weight. For the disaggregate utility functions, each utility is specified for
each respondent. The aggregated utility function shown in Equation (2.1) show the utility
of a cup with price of 100 SEK with the attributes: insulation, handle and price. For the
disaggregated utility function, Equation (2.2) shows the utility for, in this case: Carl, how
he values each of the attributes: handle, insulation and price.

Aggregate Utility function

UBio cup with handle at 100SEK = 37 Insulation + B9 Handle + B3 Price +¢
(3.1)

Disaggregate Utility function

1 : 1 1 :
UBiocup with handle at 100SEK for Carl = IBFM Insulation + 5?“ Handle + /B?E)ar Price +
£(3.2)

3.3 Details on data collection

The components of the research design has been outlined, the next section aims to present
how the different components were used.

3.3.1 Literature Review

The first set of data was collected by conducting a qualitative literature review. This was
done to increase the understanding of the concepts and to identify trends and important
areas within circular economy and servitization. To ensure the quality of the literature
review, it followed an eight step checklist towards completing a successful review presented
by Byrne (2017);

e Search terms: Formulate search terms.

o Database search tools: Use database search tool.

e Key Publications: Identify key publication within the subject.

e Web search tools: Extend with web search tools.

e Scanning: Scan abstracts, review and summaries to decided if relevant.
¢ Reading: Read the most appropriate articles.

e« Thematic organization: Organize the findings.

e Write the review: Summarize key findings.

The literature was foremost gathered by using the Chalmers Library, but also Science
Direct, Springer and EBSCO by searching for topic key words and asking authors active
in the area for advice. Used keywords for the literature review was; circular economy,
circular economy business models, traditional business models, business model transfor-
mation, servitization, manufacturing, servitization and circular economy. Some of these
keywords were originated from the start of the project while some were added throughout
the search. The findings from the literature review outlines a conceptual model which
made it possible to a greater extent understand how servitization and circular economy is
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defined, how they have developed and in which way they are interlinked according to the
current research. A conceptual model can be defined as a visual representation of data in
a system, which provides the possibility to present the data in an organized and simple
way to make the findings comprehensive both for the audience and the authors (Ruth,
2020). Conceptual models can be used in different contexts and presented in several ways
such as diagrams, picture, maps etc. Therefore, it is found suitable to create and present
a form of conceptual map, see conceptual model, of the findings from the literature review
to understand the topic and its implication for the report.

By using the eight step checklist the analysis of the literature review was done foremost
by the thematic organization, see Figure 3.4 and then summarized in a conceptual model,
see chapter 2.

3.3.2 Interviews

For the qualitative part, the primary data was gathered by conducting semi-structured
interviews with open-ended questions. By using open-ended questions the interviews pro-
vided broad and thorough insights of SKF and their customers (Blomkvist and Hallin,
2014). The open-ended questions also ensure that the interviewee can answer the ques-
tions to the best of their ability and add additional information if necessary, which is
suitable for the qualitative study (Eriksson and Wiedersheim-Paul, 2008). If the ques-
tions were constructed to give yes/no answers or numerical answers, it would not give as
descriptive answers which were desirable at this stage of the project (Kvale et al., 2009).
The interviews were held mainly in Swedish which was done to make sure the interviewee
could express their answers fully by avoiding language barriers. In total, ten interviews
were held with SKF employees and nine interviews were held with interviewees at different
companies. According to Blomkvist and Hallin (2014), approximately 10-15 is a somewhat
guideline for the number of qualitative interviews for a masters thesis. However, this was
fulfilled already internally at SKF and therefore had to be increased to obtain knowledge
from SKF’s customers as well.

The first interviewees were chosen in collaboration with the supervisor at SKF to get a
diversified sample but also key players in terms of knowledge and involvement in specific
areas. The majority of them were mid-level to top-level management which were chosen
due to their area of expertise and that they are currently in charge of and leading different
departments and hence have good knowledge when it comes to SKF’s customers. The
interviewees were further asked if they had any particular person that would be of great
interest for the topic, i.e. using snowball sampling (Biernacki and Waldorf, 1981). The
internal interviews were followed by nine interviews conducted externally at seven different
customers of SKF in the Swedish process industry and SKF authorized distributors. The
interviews were conducted with several different customers at different levels in the orga-
nization, mainly chosen with the help of Key Account Managers at SKF. Using contacts
at SKF to provide contact information for the external interviews was the most effective
way to contact them at the different sites. As for the internal interviews, the snowball
sampling were used as some interviews generated new candidates.
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Importance (1-5) 7

Name Summary How does it refer to SKF/Servitization/Circular Economy Key Words Reference Theme
Helps to define Circular Economy Concept and get an Ghosh, S. K. (Ed.). (2020}. Circular Circular
Extensive book on the outiook of the concept of Circular Economy around the ' understanding of the current situation world wide and how it economy: Global perspective. Springer. Economy,
globe. Containing several different cases and definition of CE. Also connects | connects to SDG. 12 of 20 investigated countries have Definition
Circular Economy: Global Perspective the Sustainable Development Goals with CE. legislation in
business model, Circular
circular economy, 'Han, J., Heshmati, A., & Rashidghalam, economy,
circular business (M. (2020). Circular Economy Business business
model, product as | Models with a Focus on models,
Circular Economy business models with a focus on Changing the business model towards servitization and a circular economy, How SKF can move towards servitization wit ha focus on service model Servitization. Sustainability, 12(21), Servitization
servitization with a focus on new technology (ICT) circular econony with a new technolog green innovation 0.3390/su12218799
Circular economy, Circular
Servitization is seen as a circular economy strategy, which can |circular economy,
also be identified in the case of SKF. Found as future research; [manufacturing, Acerbi, F., & Taisch, M. (2020). A strategy
Present how sustainable development is pursued in manufacturing companies | To identify necessary data and informaiton to support the literature review, | lterature review on circular economy manufacturing
A literature review on circular economy adaption in the by using circular economy strategies. And also present a clearer definition of | decision-making process of manufactures while adopting CM-  |sustainability, adoption in the manufacturing sector.
manufacturing sector circular manufacturing strategies. -» Customer needs. manufacturing Journal of Cleaner Production, 123086,
Business model Geissdoerfer, M., Viadimirova, D, & Business model,
innowvation, Evans, S. (2018). Sustainable business | customer value
How can companies transform their business into becoming more sustainable. | Finding new material regarding transformatino of business Sustainable model innovation: A review. Journal of

Sustainable business model innovation: A review

Review of key concepts from articles

model as well as for finding new articles related to the subject

A systematic literature review of the transition to the
circular ecnomy in business organizations: Obsacles,
catalysts and abivalances

A review of the need of transition from linear to circular economy models.
Identifying catalyst , obstacles and factors and their role in the implementation
of circular econo

Compare literature review with the case of SKF. identify
possible catalysts, obstacles and ambivalent factors.

|business model,
Circular economy,
Business

transition,

Catalysts,
Obstacle,
Systematic
Iterature review

cleaner preduction, 198, 401-416.

Sarja, M., Onkila, T., & Makeld, M. (2020},
A systematic lterature review of the
transition to the circular economy in
business organizations: Obstacles,
catalysts and ambivalences. Journal of
Cieaner Production, 125492

Circular
economy,
mplementation
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f Literature Rev

is o

Excerpt from analys

Figure 3.4
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The interviews were structured and segmented in different areas; circular economy in gen-
eral, business model, suppliers and customers, see Appendix A.1 for a detailed view of the
questions. The questions were formed from findings in the literature review and in collab-
oration with supervisors at SKF. Furthermore, they were updated and adapted along the
way as certain questions gained greater insights relevant for this thesis. Depending on the
role of the interviewee, certain questions could not be answered and were therefore skipped.

Due to the ongoing pandemic, all interviews were conducted online, using digital meeting
tools such as Teams or Zoom. As the major part of both SKF employees and their
customers are and have been working from home during the last year, the online setting
of the interview was perceived as the normal way of doing business and not perceived
as an obstacle. All interviews were done with both researchers present, which made it
possible for one person to only focus on being present in the conversation and conducting
the interview and the other person mainly taking notes but also ask extra and follow-up
questions. A great benefit of both being present is the possibility to complement each
other in but also to take detailed and high qualitative notes, which save a lot of time in
the transcription phase.

3.3.3 Survey

The survey was continuously improved and updated to capture the most relevant data
for this research. This was done by several iterations between the researchers, the su-
pervisor both on SKF and Chalmers and an expert within the area of DCM. When a
first draft was complete, it was piloted internally and generated 16 unique answers. The
respondents were also asked to give general feedback on the survey to make it possible to
improve it. Based on the feedback, some questions were updated and additional informa-
tion was added to make the survey more clear. To further understand how the respondent
was thinking when answering the survey, one in-depth interview was conducted with a
respondent of the pilot survey. The pilot study also made it possible to test the software
(JMP) used for the statistical analysis and to verify that the survey generated usable data.

The survey was created in Google survey and distributed to 195 respondents via e-mail
both internally at SKF, mainly in the industrial sales department, but also to other busi-
ness units with knowledge of the Swedish process industry and their customers within the
Swedish process industry. Google survey was chosen due to the authors already being
familiar with the tool from previous courses and works well with the data analysis tool,
JMP. The selection of these customers was made, as for the interviews, together with
supervisors from SKF that are aware of the customers business and know if these cus-
tomers could provide information that is related to this thesis. The respondents were also
asked to spread the survey to their colleagues to get a greater spread and thereof, increase
the possibility to get a statistically significant result. An important part of the survey’s
design was how to keep the respondent interested throughout the survey and make sure
that they not randomly answered the questions. One way of dealing with this issue was to
add a control question in the survey. In this case, this was done by presenting an offering
in the DCM part that outperformed the other alternatives by far, e.g. this alternative
should always be chosen. By doing so, it is possible to see if a person really has read and
answered the question correctly or just randomly chosen the answers. If the person would
not choose the best answer for the control question, their response was removed from the
survey to increase validity for the survey.
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3.4 Details on data analysis

The components and how they were used are explained, the last section aims to outline
how the analysis of the collected data was done.

3.4.1 Qualitative data

All interviews were recorded and partly transcribed using the thematic analysis and sen-
tence concentration (Kvale et al., 2009). To process the interviews in several steps, tran-
scription and thematic analysis provided a general understanding and enabled the possi-
bility to make a conclusion of the findings from the interviews. The answers and findings
from each interview were summarized in two tables, see Figures 4.2 and 4.4. This is viewed
as an appropriate method to analyze data gathered from qualitative interviews and from
here, patterns and connections can be identified (Graneheim and Lundman, 2004). Results
and insights from the interviews were also iterated and discussed continuously between the
researchers to improve the data collection, find connections to the literature and recognize
patterns in the interviews. The findings and insights were also discussed internally at
SKF, mainly with the supervisors. The primary purpose of the findings from the qualita-
tive interviews was to serve as a foundation for the survey. Though, the interviews also
fulfils a purpose in terms of highlighting the area of circular economy internally. As the
respondents needed to elaborate and make their own reflection about the subject, there is
a possibility to increase the interest and knowledge about the circular economy.

3.4.2 Quantitative data

The first part of the analysis of the survey was to remove irrelevant answers from the
responses, i.e. incomplete surveys. Respondents that had answered precisely the same
throughout the survey and respondents that had answered the control question incor-
rectly were also removed. The results from the first part of the survey were analyzed and
summarized in different graphs. Mainly using the built-in features in Google survey, but
also summarizing different segments and relevant answers using Excel and PowerPoint.
Using graphs and visual aid made it more convenient to present the results from the
survey and to use it as a point of discussion in different forums.

3.4.3 Discrete choice model analysis

The result gathered from the survey connected to the DCM was first exported to FExcel
and then imported to JMP, which was the primary tool for statistically analyzing the
result. The second step of importing it to excel was to categorize and clean up some data
which was easier done in Excel than JMP. The software was chosen because of the previous
knowledge of the authors. Regarded as a key benefit with JMP is the possibility to get
visual aid of the statistical analysis and, to easier present the result in an understandable
way. From the analytical tools in JMP it is possible to reveal several different insights
from the gathered data. Firstly, which of the presented attributes regarded as the most
important, based on LogWorth-value. To make sure the ranking of attributes reflects the
characteristics of the entire population of respondents, the P-value is set at a 5% significant
level. The estimates of the attributes are also presented i.e. the possibility that a specific
attribute will be chosen in this particular setting. Based on the DCM, it was also possible
to understand the utility of each attribute and level as shown as Parameter Estimates.
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A positive number means an increased chance of customer selecting the product due to
that attribute and vice versa. Lastly, the feature of willingness to pay (WTP) was used.

3.5 Strategy of analysis

The research design supports the possibility of answering the research questions and reach-
ing the overall aim with this report. This is mainly done by the usage of different valid
methods and also by using several different data sources.

Followed by the data gathering is the presentation of the result in combination with the
analysis. The strategy of analysis used in this report is divided into three major part.
Firstly, the results from the qualitative interviews are displayed and analyzed by identi-
fying patterns and connection to previous research. This is followed by the result of the
quantitative market research, where the result from the survey and DCM are presented. In
the same way as the first part this is also analyzed by showing casualties to the previous
research, but mainly by displaying trends and contradictions in graphs found from the
survey. The last part of the analysis is found in chapter 5, where the findings from the
complete data gathering are synthesized. The synthesis will also provide general propo-
sition on how to use these findings. The findings and propositions are further discussed
in the backdrop of the previous research and the connection to the research questions are
clearly stated and described.

3.6 Research quality

This section presents the authors’ reflections on the research quality and aims to point at
some strength and weaknesses. As a summary this study has its strength in multiple data
sources where both qualitative and quantitative data and methods is used. Further the
data has been continuously discussed with stakeholders to make sure it reflects the correct
things and to validate the result. Found as weakness is the fact that, even though the
result from the survey are significant, the respondents only represent a very small part of
the whole industry, and therefore the transferability is affected.

3.6.1 Ethics

All interviewees and respondents of the survey were informed about the purpose of the
research and how their contributions would be used. By this, the respondents is aware
of the intentions of the research and in what way they are contributing (Bryman and
Bell, 2011). The participation in both the interviews and surveys has been anonymous,
and the answers have been handled with great confidentiality to ensure the integrity of
the respondents. In the transcription and the presentation of data, key characteristics of
the respondent and its work tasks have been left out. In line with the recommendation
from Vetenskapsradet (2017) all the interviewees have been informed about their rights
to cancel the interview at any time or not answering certain questions without further
reasons.
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3.6.2 Trustworthiness

The main quality criteria of qualitative research are transferability, dependability, credi-
bility and confirmability, which together forms the criteria of trustworthiness (Korstjens
and Moser, 2018). A reflection is that one of the key aspects of credibility is the usage
of triangulation e.g. use various types of sources of information. Using several sources
of literature in combination with both qualitative interviews and quantitative surveys is
therefore, found to increase the credibility of the research. This was also experienced by
the researchers when interviewees confirmed information from the literature. Further as-
pects that have been found to improve credibility are the fact that peer-review sessions
were done with other students, continuous feedback with supervisors both at Chalmers
and SKF and piloting both interviews and surveys to assure higher quality on the outcome.
The survey was also discussed and developed together with an expert in the field of DCM
before sent out to the respondents. These discussed aspects are some of the strengths of
the design of the study and will also validate the results.

Some criterion’s that could adversely affect the trustworthiness is that the interviewees
and respondents of the survey were not completely randomized but chosen from the expe-
riences of the supervisor. One reflection is also the possibility that the respondents can be
biased when the main subject is presented as circular economy. Suppose the term or focus
on sustainability and circular economy had not been mentioned, would the respondent
answer the questions in a different way, e.g. does the "buzzwords" affect the respondents
mindset? Furthermore, the research is only done within a small area of the industry and
did not cover all roles and departments and therefore, affect the possibility to make too
general assumptions.

The transferability can be explained as the possibility of the qualitative research can be
transferred or used in different settings and contexts (Korstjens and Moser, 2018). For this
study it can be argued that the general findings such as the perception of circular economy
and how circular economy and servitization interlinks can be transferred into different
settings and companies. This because of the overall urgency of the climate change and
that servitization and circular economy is used world wide. The more specific evaluation
and findings regarding attributes of SKF’s services and products is to be challenging to
transfer, due to the unique setting of this company and may be seen as a weakness of this
study.

3.6.3 Validity of the survey

Validity in terms of research quality refers to if an indicator or measurement measure
the indented concept (Bryman and Bell, 2011). Therefore, the validity of the survey to
strengthen the thesis and its result was often a point of discussion. To improve the validity
of the survey, it was designed in several different steps and had a starting point from the
results from both the literature review and the qualitative interviews. The first draft was
discussed with a experienced professional, a PhD at the Division of Service Management
and Logistics at Chalmers University of Technology, in the area of DCM to make sure
that the design was valid in combination with the pilot survey internally at SKF, which
improves the validity. The final result of the DCM was also shown and validated by the
expert with the main purpose to make sure that the DCM generated valid data.
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To further increase the validity of the survey and the DCM, the level of the attributes were
kept at a lower degree to mimic somewhat realistic measurements. The DCM’s attributes
is also based on the qualitative interviews which makes sure the right questions is being
asked. Due to this survey being more exploratory to find which attributes is the highest
valued by the respondents and not investigating a specific product, the levels are kept
to be reasonable for the respondent. To further increase validity, the respondent cannot
proceed with the survey without answers the questions related to the DCM. To further
increase the validity, each attributes were thoroughly described and the respondent was
able to go back to the stage were the information was available (Boyle, 2003).

Throughout the design the authors tried to ask themselves what answer could or will
this question or choice generate. The aim was to make sure that all answer in some way
connected to the research questions and to remove redundant information and questions.
To further reach higher validity and strengthen the study, the authors had the possibility
to have a session with one respondent who answered the pilot survey. The person was
asked to explain how the question was interpreted and why specific choices was done.
This increased the possibility to clarify if the questions and choices answered the intended
question in the way the authors had planned.

Another challenge was to decide upon which and how many attributes that should be
included in the DCM. If one thinks broad, a product or service from SKF can bring too
many attributes i.e. it will be impossible for the respondent to answer. Therefore, it is
of great importance to get a valid picture of which attributes are perceived as the most
important from both SKF’s, but mainly from the customers, point of view. The attributes
were found from the qualitative interviews and those attribute that were chosen were those
that was found important in several interviews and those that could be shown in different
levels. For example, price can easy be set into different levels but quality could be difficult
and misleading to have different levels of. Other attributes that were found not to be
useful for this service was; binding period with supplier, payment method and degree of
interaction with supplier. Since the DCM is often used in business-to-consumer-mapping,
its standard settings is not optimized for B2B. Initially, the plan was to use the DCM to
get a general understanding of the customers, not specifying a product or service. This
caused problem in terms of interpretation of the attributes, in which settings should the
question be answered? For example, if a question regarding a general offering is presented
for a person it will answer based on their own interpretation of the offer. Both this and too
many attributes will harm the validity since it is hard to say what the survey answers. This
was handled mainly by specifying the offering in the DCM (see Appendix B.1) which made
it possible to understand how the question is interpreted a greater extent and therefore,
get a more valid conclusion.

3.6.4 Challenge of distributing the survey

One major challenge and weaknesses by having a survey as a quantitative data gathering
method, is the fact that the number of responses could be lower than planned. During the
qualitative interviews, which were held with several different departments and companies,
the authors mentioned that the next step of this thesis was to distribute a survey which
were told in order to increase the possibility to get a higher response rate. The authors
also used the contact from key employees at SKF to distribute the survey. To make sure
the respondents were not discouraged from answering the survey, there was a lot of work
in making it short, concise and only asking what could be beneficial for this study.
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The amount of time it would take to fully answer the study were explained in the begin-
ning of the study and it was found, from the prior pilot questionnaire, that it would take
5-10 minutes which were deemed not too time-consuming.

However, to increase the response rate, one method could be to contact each individual by
phone to further explain the purpose of this report and asking for their approval to send
them a link to the survey. However, this was seemed as too time-consuming for this thesis.

Internal response rate

The survey was sent out to approximately 115 employees at SKF by email. After two
weeks, including two reminders, 49 answers were received, generating a response rate of
42,6%. Due to the DCM containing a control question, respondents who did not pick the
clearly best option were not included in the result. Respondents that also chose the same
alternative, e.g. only choosing one option, were also sorted out. From this data cleaning,
39 responses remained, from the initially 48. This generated a response rate of 33,9% on
the analyzed data.

External response rate

The survey was sent out to approximately 90 people working outside SKF, which included
several different customers as well as SKF authorized distributors. In total 49 respondents
answered the survey which gave an response rate at 54,4%. From these 49 respondents,
42 of them remained after the data cleaning of respondents who did not choose the right
option. This gave a somewhat higher response rate compared to the internal, where the
external response rate was 46,6%.

In an extensive study by Baruch and Holtom (2008), where over 1500 articles were ana-
lyzed, the average response rate of a survey in an organization was found to be 35,7%. The
response rate for this study could overall be argued as acceptable, since both internally
and externally generated more total answers than 35,7%.
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Findings & Analysis

This chapter outlines the findings from the collected data. It is therefore clustered as
presented in the research design i.e. perception of SKF, perception of customers followed
by the survey including the DCM. The findings are also combined with a analysis connected
to the previous presented research within the field.

4.1 SKF’s perception of a circular economy

This section presents the results from the qualitative interviews. To make the result
easier to follow and to present the most relevant data, the result from the interviews is
condensed and summarized into three main headings for the internal interviews and four
for the external interviews. These headings are based upon the interview template used
to conduct the semi-structured interviews. The most relevant data is the answers that
firstly contributes to the making of the questionnaire but also the ones highlighting the
area which the research questions is intended to answer.

The following paragraphs presents the findings from the qualitative interviews conducted
internally at SKF.

4.1.1 Definition of circular economy

As described in chapter 2, the definition of circular economy can differ and cover several
different areas. Therefore, the first question covered the definition of circular economy, by
asking how they, themselves, would define the concept of circular economy. The intervie-
wees touched upon a wide range of definitions such as to optimize the usage of resources,
the mindset of re-using of products and materials, extend the life span of products and to
promote the circularity throughout the whole life cycle. A major part also highlighted the
great urgency of the implementation of circularity to, not only keep the company going,
but to stop the overall climate change. The interviewees stated that this can be done by
reducing overall waste, implementation of new business models to promote new service
offerings, re-manufacturing and reduce traditional business.

By categorizing the definitions into main categories, it is possible to see a clear connection
to the previous research. The categories are taken from and explained in chapter 2;
resilience of natural resources, economic value, social value and a merge of resilience of
natural resource and economic value. As shown in Figure 4.1, the definitions are only
covering two of the areas. There is a clear focus on the resilience of natural resources in
a somewhat combination of the economic value. Whereas, there is a lack of coverage in
the pure economic value and also social value. As argued by Murray et al. (2017) there is
an overall tendency to neglect or not prioritize the social aspect of circular economy, this
seems to be the case at SKF as well.
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SKF DEFINITION OF CIRULAR
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Figure 4.1: SKF employees definition of circular economy

4.1.2 How aware is SKF of the needs and benefits of circular economy?

The first part of the interviews was focused in the general perception of circular economy.
By asking questions about how aware SKF’s employees are about the need and the ben-
efits of circular economy it was possible to explore the development of circular economy
internally. By doing so it was possible to find if the communicated strategy aligned with
the internal perception. The question per say is two-parted, first whether the interviewee
is aware about circular economy and secondly if they know about the benefits that is
connected to the topic. What can be seen in table 4.2 is that the term "how aware" SKF’s
employees are, is that there is a higher awareness than it has previously been. Several
employees mentioned that they perceives SKF to be more aware about circular economy
than their competitors, customers or their SKF authorized distributors. It could therefore
be argued that the awareness and interest for circular economy has increased and is viewed
as higher now than in the past years.

Yet, this can not be seen as an clear argument that SKF’s employees are more aware of
circular economy now since there is no starting point or measurement of the development.
However, the respondents explained the increased awareness to be connected to several
components or reasons i.e the possibility to create "green value" through new service of-
ferings enabled by changed business model, the increased overall focus on sustainability
on a higher strategy level, reconditioning and re-manufacturing of products, lubrication
management etc.

This perception was shared by the majority of respondents though, it should not be seen
as the only one. Several of the interviewees also perceived that SKF has a long way to
go regarding the awareness and development of circular economy. Some of the intervie-
wees mentioned the fact that there are no KPI’s or monetary goals connected to support
increased circularity. This was discussed in relation to other KPI'’s where the intervie-
wees was rewarded by, for example, increased sale or saved money per sold product. The
respondents argued that there is a great possibility to increase the awareness and will-
ingness to implement more circular solutions if there was a clear measurement connected
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to circular economy. Examples of measurements presented was saved carbon dioxide per
product sold, instead of or complemented with the monetary amount for the sold products.

However, several interviewees connected circular economy with SKF’s ability to provide
services alongside their products. By delivering services and other products alongside their
bearings, seems to be perceived as delivering "green value' and extending the bearings
lifetime. It was also identified to be a challenge that the perception of circularity differs
within the company. Further, the increased awareness was found to be positive but a
perceived challenge was how to utilize the awareness on a individual level. The overall
strategy is now, to some extent, set to circularity. But according to the respondents there
is a lack of knowledge and operational strategy on how each individual and department
can and will contribute.

4.1.3 SKF’s perception of which attributes their customers demand

This question was one of the main pillars for the design of the survey and foremost for
the DCM. It also provided a view of what SKF perceived that their customer values.
The most common answers regarding which attributes there customers demanded were:
price, cost, service-level, lead-time, different definitions of up-time and CO2-saving. The
attributes are argued to be different amongst the customers, though it was not specified
by the respondents in which case the attributes were desirable. This changed from case
to case depending on the industry but also in terms of were in the organizational level the
decision was made.

As SKF supplies several larger companies within the process industry, a major part of the
interviewees argued that when it comes to service solutions and bigger products, price is
not the biggest concern among their customers. In general, for example uptime, service-
level or quality of the product were seen as more important attributes. Though, when it
comes to single sales of smaller bearings or products, the single unit price is of greater value
the their customers. These attributes were all taken into consideration when developing
the survey and the DCM. Other less common, but also important attributes, were quality
and long-term partnership which is further discussed in section 3.6.

4.1.4 SKF perception of future business models

Several respondents mentioned that they consider a higher degree of service sales will be
used in the future. Some argued that this can be done by for example changed and devel-
oped business models which supports circularity. Other mentioned a greater commitment
from SKF concerning the customers overall rotating performance rather than the sale of
single products. It was also found that the newly opened SKF Circular Economy Center
at SKF was built in order to give circular economy and sustainable production a clear
focus. This is regarded to be one capability that promotes or support a new business
model. At the SKF Circular Economy Center, SKF has the possibility to remanufacture
and refurbish SKF products which could later be sold again. By using online monitoring,
SKF is able to handle their performance contracts. This is done at the Rotating Equip-
ment Performance Center and is functioning as a communication hub for delivering value
for customers with a performance contract. Further mentioned is that for remanufacturing
services to work at optimal level, higher degree of customer interaction is necessary. As
previously mentioned, there was a belief of a higher degree of service sales and a change
of business model to support this. This goes along with what Kortmann and Piller (2016)
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presents: how a transaction-oriented manufacturer can transform their business model
into becoming circular by first adding services alongside their linear sales and later, have a
rebound flow of sold products. Rebounded products have the possibility to be refurbished
or remanufactured and sold again. This service gives a direct environmental saving in
form of reused material and thus reduction of new materials inserted into the process.
The rebound of a company’s products also goes along with strategy No. 3 presented by
Stahel (2010) in paragraph 2.4.2. The Rotating Equipment Performance Contract could
be viewed as one way that SKF uses the concept of performance contracts. Choosing
the right strategy for these type of agreements, mentioned in 2.4.2, can help SKF deliver
and utilizing their knowledge and expertise to create value together with their customer.
These strategies: circular supply chain, recovery and recycling and products-as-a-service,
is what is explained in chapter 2.3.5, to build a sustainable business model.

4.1.5 Summary of perceptions of SKF

To summarize the ten internal interviews, a general perception within SKF was the sense
of urgency to transform their business towards going circular to reduce their overall envi-
ronmental impact. This combined with the need of becoming more circular to be and stay
competitive in the business. The interviewees own definition of circular economy relate to
re-using, recycling and reduction of waste, where the main focus is in reducing resources
usage and keep the revenue. The interviewees answered that the desired attributes for the
customers are: price, overall cost, lead-time, quality. The interviewees further explained
that there is a lack of KPI’s and measurements of circularity. Saved emissions are not pre-
miered or measured throughout the organization which several interviewees have pointed
out.

Despite SKF’s main business is to sell bearings in a linear way, there is a great belief in
servitization. The interviewees highlighted that the sales of services, seals, lubrication,
performance contracts and condition monitoring could all help extend the lifetime of their
products. It was also pointed out that in the future, there will be more sales based on
service and knowledge, which indicate that more sales will be connected to expanding the
product life of products installed at customers.

(Note: The reason for some of the cells in table 4.2 are empty is due to the questions was
not asked during the interview or that the interviewee could not answer the question).
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Interviewee

110

How aware is SKF concerning the
need and benefits surrounding circular
economy

Relatively aware

SKF is ahead of competition

Awareness has grown, are ahead of
competition

SKF has come quiet far
There is a big interest within the
organization

Today its more established, applied to
more business areas than previous

Not that aware, bonuses and KPI's are
still connected to linear sales.

There is a big interest but not every
department are committed

Not quite there yet but are ahead of
some competition

Figure 4.2: Internal interview compilation

Which attributes do the
customers demand from
your products/services
Price, cost-savings,
increased sales, CO2-
savings

Cost, price, lead-time
Long term commitment,
partnership, saved CO2,
up-time

Purchase price, C02, cost

Price, delivery time

Price, profiling, quality,
availability

Price

4.2.1 Definition of circular economy

Which value do you think
SKF will provide to your
customers in the future

More sealed solutions,
different lubrication,
Remanufacturing,
performance-based
agreemenits, axle-
solutions

Different business
models, not just linear
sales, bigger scope
surrounding rotating axle,
perhaps selling a part of
the machine

Carbon neutral
praduction, more bold-
bets, energy
effectiveness, SKF
products in everything
that rotates, saving CO2
for our customers

Higher degree of service
sales but still a big part of
sales is product sales.
Higher degree of service
sales, higher commitment
degree with customers,
linear and circular sales.
Re-usage of bearings,
adding value to the
rotating axle.

Customers sees bearings
as a service/function
rather than a product

4.2 Customers perception of a circular economy

This paragraph displays the summary of the external interviews. The main purpose of the
interviews was to gather knowledge about how SKF’s customer perceives circular economy
and to explore their needs.

Several of the interviewees defined the concept with focus on reduce waste, reuse resources,
maximize life span and life cycle. Some answered with the economic value in focus. This
by highlighting the importance of making or saving more money in combination with
circularity, to have economical viability and profitability with less usage of material and
decreases maintenance cost.
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Figure 4.3: Customers’ definition

As for the perception of employees at SKF, one can see in the Figure 4.3 that the customer
has more focus on the economical value of circular economy. Though, several highlighted
the importance of reducing the usage of material and the resilience of natural resources.
Similar to the interviews at SKF, there is a lack of focus in the social value aspect among
the customers, which is further discussed in chapter 6.

4.2.2 How aware is your company of the need and benefits of circular
economy?

Following the same pattern as for the internally interviews, questions were asked to eval-
uate the awareness of circular economy within their company. According to several of the
respondents the overall awareness of circular economy has increased rapidly during the
last years. This is caused by external forces such as new rules and regulations but also
by an internal urgency to help prevent climate change and the increased economic value
generated from circular economy. The perception of the awareness between the companies
was found to differ. Some of the respondents regarded their awareness as very high, which
was argued by having a clear overall strategy that permeated the whole organization.
They are also continuously striving to reduce their environmental impact to stay in front
of their competitors. Other interviewees stated that they perceives circularity as some-
thing challenging and somewhat hard to implement in their position. In their business,
and in their position, the focus is more on pay-of time than sustainability of the service or
product. Even tough the overall awareness has increased, and the awareness of monetary
or financial value connected to circular economy has starting to change in their business,
there is a long way to go.

The general perception of circular economy amongst the customers can be viewed as
wide. Depending on which company, but also in which position one work, the respondents
answered the question differently. This could be argued to be a result that shows that
certain businesses are more or less aware of the circular economy.
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4.2.3 How do you quantify your environmental savings?

To clarify how the possible strategy of circular economy reflects throughout the organi-
zation the interviewee were asked about how they measure environmental savings. The
overall perception was that several measurements were in place at the interviewees com-
pany. The most common measurement for environmental savings mentioned several times
were reduced CO2-emissions. Others were energy savings, water savings, noise levels.
Only one interviewee mentioned bonuses connected to environmental savings on a corpo-
rate level.

A major difference between the different customers was the standpoint of the usage of mea-
surements of environmental savings. Where some of the interviewees were measured and
had a clear connection to their daily work, though no extra bonus or monetary incitement
was connected to this KPI. The environmental savings were perceived as that fundamental
and obvious, that no extra incitement was needed. While others perceived a need of more
KPTI’s and bonuses connected to them. By implementing monetary incitements the inter-
viewee perceived a possibility to increase the awareness and willingness to work towards a
more circular economy. Several of the KPI’s regarding environmental savings were often
connected to the interviewees own production and not to purchasing or suppliers. This
could imply that the customers are more concerned with their own emissions and not
having clear demands or requirements for what comes from their suppliers.

4.2.4 Which attributes are most important to you?

When it comes to key attributes of purchasing new products or services, the most fre-
quently mentioned attributes were: price, cost, up-time or availability, lead-time, available
support, interaction with supplier, efficient logistics and environmental impact. In terms
of price, some mentions that it is important, though, since several respondents often han-
dle large and complex procurement’s the price is not the most important attribute. It is of
greater value to achieve a higher overall availability of the production and make sure that
the quality of the products or service meets the performance requirements. One customer
explained the value over price by stating that: "We are always choosing value over price,
we will not choose the cheapest, because we are not the cheapest actor. Our mission is to
have sustainability as the most desired attribute'.

According to the previous quote, the possibility to reduce their environmental impact is
valuable, but is often not the most important one. Though, some argued that a product
or service that reduces overall environmental impact often implies a better availability or
reduced cost due to a better performance. One interviewee explained this by reasoning
about the possibility to buy reconditioned bearings and states: "We have bought recon-
ditioned bearings for a long time, the main reason is not the saved material, it is because
it is actually cheaper than buying new ones". The respondent connected the possibility
that a more sustainable solution could provide a lower overall cost evaluated over time.
Further, the possibility to access support and knowledge from experts was perceived as a
highly prioritized attribute. When it comes to cost, one interviewee explained the value
of reducing cost of production over time, for example decreased maintenance cost due to
the investment in new equipment. The interviewees did also put this in relation to price,
if one achieve a lower overall cost, the price of the service or product is a less important
attribute.
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4.3 Summary of customers perception

Several interviewees responded that both they and their companies were highly aware of
the need of circular economy and its benefits. Some companies and their employees have
to some extent incorporated a circular business model and already proceeded in the tran-
sition, which is perceived as needed. These customers also explained the fact that they
are forced to obey laws and regulations that thereof, could be regarded as a driver of the
development of circular economy.

In terms of attributes, the interviewees expressed that they value increased availability,
access to support and expert knowledge rather than a low price on the service or product.
It was also mentioned that the possibility to reduce carbon footprint with the help of a
new service or product is desirable, though not the most important attribute. Accord-
ing to several respondents the main overall attribute was that the investment should be
profitable over time. They also stated that if the offer also implies gained circularity, it is
even more desirable. The interviewed companies also clarified that they demand certain
environmental requirements on their suppliers. These two requirements on suppliers in
the value chain indicates that the consumers further down in the value chain are aware
regarding what environmental demands they can put on their suppliers.
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Figure 4.4: External interview compilation
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4.4 SKF’s perception of their customers

This section presents the data gathered from the survey sent to respondents at SKF.

4.4.1 Individuals perceptions of circular economy

The first part of the survey is covering individual perception of circular economy. As to
be seen in Figure 4.5 the main part of SKF employees are familiar with the concept of
circular economy and also believed that circular economy is something important. Some
stated that they find circular economy to be important but they did not regard themselves
as aware of the concept. The next question explored if the employees know about SKF’s
strategy to achieve a circular economy and how they can contribute to reach these goals.
Figure 4.6 shows the summarized answers where about 50% of the responses indicate that
they are aware or well aware (4-5 on the scale) of the SKF’s strategy and know how to
contribute. The remaining 50% are neutral, about 30% (3) and the rest are not aware
(1-2) of the strategy or does not know how to contribute to the development of circular
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Figure 4.5: SKF employees view on circular economy
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Figure 4.6: SKF employees awareness and application of circular economy
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The last question, in this part of the survey, touched upon why each employee work or
want to work with circular economy. There were several choices to choose from to get a
better overall view of the driving forces for working with circularity within the company.
As one can see in Figure 4.7 the top three reasons was internally driving forces in the
company, a personal urgency and the profitability connected to circular economy. Rules
& regulations and taxes was not viewed as important factors. Only 32% answered that
sustainability was included in their work description, something that could be one cause
of why 50% perceives that they are not sure on how to contribute to circular economy.

The general finding is that SKF employees are aware about the circular economy concept
and perceived it as important. The top three reasons to work with the concept was
profitability, personal urgency and internally driving forces. There seems to be a gap
in what the company states as a strategy for circularity and the employees possibility
or knowledge to contribute or affect this strategy. To clarify, the size of the bubbles in
Figure 4.5 and Figure 4.6 can not be compared since the biggest bubble in the diagram
in Figure 4.5 holds 20 answers while the biggest bubble in 4.6 holds nine answers, even
though they are somewhat equal in size. Therefore, the size of the bubbles between the
different diagrams should not be compared.

Do not work with
sustainability
2%

Taxes
2%

Figure 4.7: SKF employees reasons to work with circularity
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4.4.2 SKF’s mechanisms and KPI for circularity

The second part of the survey focused on measurements and through which mechanisms
SKF works with circular economy. As Figure 4.8 shows, a majority of the respondents
stated that they, their colleagues or their department are not measured on their perfor-
mance in terms of environmental impact, such as CO2-emissions, energy savings etc.

Number of repsondents
o

Mot at all On several
outcomes

On how many outcomes do you get measured

Figure 4.8: How often are SKF’s employees environmentally evaluated on their outcomes

In the next question, the respondents were asked to choose which mechanisms that are or
should be used at SKF. The alternatives can be viewed in Figure 4.9. These alternatives
were based on the qualitative interviews as well as what was found in the literature. The
blue stack visualise which aspects were perceived to be SKF’s overall strategy. What was
found is that new business models, longer life span of products and new product offerings
are the top aspects. This is followed by sustainability KPI’s, sustainable transportation,
increased availability, re-cycling, renewable energy.

The red stack represents what the respondents actually work with. As one can see is that
this stack is relatively low compared to what is seemed as the overall strategy and what
is considered to be more desirable to work with. This can imply that there is a gap in the
overall strategy and what the organization actually does. It should be added that not all
mechanisms are possible or suitable to work with on a daily basis.

For aspects that are desirable to increase focus on, several of the aspects were found as
important. KPI’s connected to sustainability, sustainable transportation, increased avail-
ability, increased usage of renewable resources and energy. As shown, there are more
respondents that regarded theses aspect to be more desirable to work with rather than
what they actually do today. Thereof, it can be considered to be a great awareness and
willingness to increase focus on mechanisms supporting a circular economy. Further, some
aspects have the same or nearly the same value as the blue stack. This can once more imply
that that there is a need of making overall strategy more tangible in the local organization.
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Figure 4.9: Mechanisms at SKF to reach a circular economy

It was found that the respondents does not perceived that they are being measured or
evaluated on sustainability or circular economy. However, several answered that KPI’s
connected to sustainability and several other aspects are a overall strategy of SKF. There-
fore, once more, it seems that there is a gap between overall strategy and the local adaption
and implementation.

4.4.3 SKF’s measurement of their suppliers

A major part of the respondents, 45 %, did not know if SKF is measuring their suppliers
on sustainability, such as produced CO2-emissions, usage of renewable energy. 19% stated
that SKF is measuring their suppliers on sustainability in occasional cases. Meanwhile,
17% stated that SKF is not measuring their suppliers on sustainability and 17% stated
that SKF is measuring their suppliers on sustainability in most cases.

Being measured by one’s customer could also indicate how the trends regarding sustain-
ability and what demand the end-consumer is requiring of SKF’s products. 23% of the
respondents at SKF stated that they do not know if their customers are measuring SKF
on sustainability and 23 % stated that they are not being measured by their customers.
30% stated that they are being measured on occasional cases and 21% stated that they
are being measured in most cases.

Since 52% of the respondents stated that SKF’s customers are measuring SKF on sustain-
ability in occasional and most cases, whereas 37% stated that SKF are only measuring
their suppliers in occasional and most cases. This could be a indication of a growing
environmental awareness down the value chain regarding the importance of choosing the
most sustainable option.

4.4.4 Customers perception of SKF’s products and solutions

The last part of the survey focused on why the customers chooses SKF’s products and
services based upon performance objectives but also sustainability.
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The respondents were asked to estimate in which order their customers would grade a set
of specific performance objectives which can be viewed in figure 4.10. The result in Figure
4.10 shows that quality was perceived to be the number one selling point and is followed by
knowledge in second place. In third and fourth place are performance and sustainability,
followed by the fifth place where the majority perceives that cost of the product or service
should be placed.

35

30

25

20

15

m I
0

1. Quality 2. Knowledge 3. Performance 4. Sustainability 5. Cost

[£a]

Figure 4.10: How SKF think their customers rank SKF’s performance objectives

Regarding sustainability, the respondents were asked as in the same way as the previous
question to evaluate which products or services that have the biggest positive environmen-
tal impact for their customers. As for the previous question this was asked to compare with
the answers of the customers to find causalities and gaps. From the survey, it was found
that the employees of SKF perceives their remanufacturing and reconditioning services to
contribute the most for their customers. This is followed by lubrication management, on-
line monitoring and application technology. Some respondents also valued the education
services and the expert knowledge from field service which SKF can provide.

The last question touched upon the future aspect where the respondents were to answer
the question: "In ten years, customers within the Swedish process industry are mainly:
leasing the products, owning their products or co-owning the products together with the
supplier". From the survey, it was possible to see that 50% of the respondents think that
the customers within the Swedish process industry will co-own their products together
with the supplier in the future. 33% believed that the customers will have some sort of
leasing agreement and only 17% that the customers will continue to purchase and keep
ownership of the products.

To summarize the last part of the survey, SKF’s employees evaluated their quality and
knowledge to be key selling points as this is perceived as why their customers chooses SKF
as a supplier. Sustainability was regarded to be driven mainly by several different services
provided by SKF. This was also reflected in the last question where SKF’s employees
perceived the future to involve service solutions and shared assets to a greater extent than
today.
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4.5 Customers perception of circular economy

For this question, the answers have been clustered between the end-costumer in the
Swedish process industry and two of SKF’s main authorized distributors. This was done
in order to be able to make a better evaluation and comparison. To understand each end-
customers perception of circular economy and wherever they find it important, questions
were asked if they knew about the concept of circular economy and if found important.

4.5.1 Individuals perceptions of the customer

As shown in Figure 4.11, the main part of the customers were aware of the concept of
circular economy, where the majority answered a three or a four on the scale of five. Most
of the customers also perceived that circular economy is important. These two questions
combined shows that the respondents could have greater awareness concerning circular
economy even tough many find it important.

In Figure 4.12, one can see that the awareness and knowledge regarding how the respon-
dent’s company is working to reach a circular economy was relatively high. The same
applies for the question: if each respondent know how they can contribute in their profes-
sion and role at their workplace to reach a circular economy, where the majority answered
between three and five on the five degree scale. These two questions combined shows how
each individuals work tasks corresponds to the company’s overall circular economy goals
or strategy, which in this case seems to some extent corresponds. Since it was not fully
aligned it may imply that there is room for improvement in terms of connecting the overall
strategy the each individuals work tasks.

| find Circular Economy imporiant

o 1 2 3 4 E &
I am aware of the concept Circular Economy

Figure 4.11: Customers knowledge regarding circular economy
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Figure 4.12: Customers knowledge regarding circular economy and its application

4.5.2 Individual perception of the SKF authorized distributors

The majority of the respondents from SKF authorized distributor’s were aware of the
concept of circular economy and only a few answered two or three, showed in Figure 4.13.
From the figure it is also possible to see that circular economy was found to be of great
importance. One identified challenge could therefore be to close the gap to make sure
that all employees perceives the topic in the same way and feels even more secure in how
to contribute.The majority answered between three and five regarding the awareness of
how their company is working to reach a circular economy, see Figure 4.14. Some picked
the lowest value which could imply that they did not know if the company is working to
reach a circular economy. For the second question, if they knew how they can contribute
to a circular economy, the majority answered between three and five. Overall, how the
majority of the employees are working corresponds towards their company’s strategy, even
tough it seems that some work is needed on both individual level and how the company’s
ways of working are communicated internally.
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[X]

| find Circular EConomy important

a 1 2 3 4 3 [
I am aware of the concept Circular Economy

Figure 4.13: SKF authorized distributors view on circular economy
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| know how | can contribute in my
profession
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| am aware how my company are working to reach a circular economy

Figure 4.14: SKF authorized distributors awareness and application

4.5.3 Customers’ and distributors’ mechanisms and KPI for circularity

Both the SKF authorized distributors and the customers within the process industry are
working towards a circular economy, but how? The next question identified through which
mechanisms they are using, a majority stated that they, their colleagues or their depart-
ment are being measured on their performance in terms of environmental impact. Each
respondents also had the possibility to state how they are being measured; where the most
frequent answer were: CO2-emissions from manufacturing, CO2-emissions from company
cars, energy, oil and water usage and freights. As for the survey at SKF, the respondents
were to choose between different mechanisms and classify them if: They believe it is the
company’s overall strategy, if they work with it personally or if this is something they
want to work more with. What was found, which can be seen in figure 4.15, is that most
think that KPI’s connected to the environment, digitalization, higher resource utilization,
new product offerings, sustainable transports and increased availability was top picked
answers on how their company’s are working to reach a circular economy.

Higher degree of recycled input matenal
Product design
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-
Renewable energy
Green bonds B —
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New business models EE———
Sustainable transports =
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New product offerings
Higher resource utilization
Digitalization
Enviromental KPI
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| wish to work more with this aspect
m | work personally with this aspect
m | perceive this aspect to be a corporate strategy

Figure 4.15: Customers Mechanisms for reach a circular economy
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The top three mechanisms that the customers are personally working with was: digital-
ization, higher resource utilization and increased availability. The last two mechanisms
are connected to a higher manufacturing utilization and to understand the status of one’s
machinery and digitalization. Digitalization could also lead to e.g. that maintenance could
be more easily planned if one can observe how the machinery are functioning on a daily
basis. The top three mechanisms that were wished to work more with was: digitalization,
higher resource utilization and a larger degree of recycled input material for the production.

The personal reasons for working to reach a circular economy, both for the SKF authorized
distributor and customers within the Swedish process industry, can be seen in Figure 4.16.
For this questions, the respondents had the opportunity to select multiple reasons. This
shows that 31% were working to reach a circular economy due to increased profitability
for their company. 22% were working to reach a circular economy because of an inter-
nally driving force within their company. Almost as many, 19%, were working to reach
a circular economy due to their own personal sense of urgency for the climate. The less
chosen reasons for working to reach a circular economy are due to laws and regulations,
14%, and equally many answered that they working to reach a circular economy since
they have to do that due to their work description. The fact that 19 of 49, did not have
circularity in their work description, could be a sign of environmental saving not being
premiered or prioritized through the organizations. However, more respondent stated that
they are working to reach circularity due to themselves seeing profitability and also being
affected by a internal drive within their company. No one chose the option of working with
circularity due to taxes and no one choose the option "Do not work with sustainability"
which indicates that each respondent are working with sustainability even though it is not
part of their job description.

Figure 4.16: Reasons for customers to work for a circular economy

52



4. Findings & Analysis

From this part of the survey, it was also investigated if and how often the SKF authorized
distributors and the customers performances are measured on the environmental impact.
This result is visualized in Figure 4.17, where it was found that the majority are measured
based on their environmental impact. If put in relation to the result from why the cus-
tomers are working to reach a circular economy, more respondents stated that they are
being measured on their environmental impact than the amount of respondents that have
to work to reach circularity in their job description. This showed that their company’s
goals and measurements are not aligned with individual job descriptions.

Number of respondents

Not at all On several
outcomes

On how many outcomes do you get measured

Figure 4.17: How often are customers evaluated on their environmental outcomes

4.5.4 Why SKF & future aspect of circular economy

The products or services that the customers perceived have the biggest positive impact on
the environment was the condition monitoring. To monitor the status of the product and
to have the ability to plan when maintenance is due and, thus avoid unnecessary break-
down, was seen as important for environmental impact. Followed by condition monitoring
was application engineering, who designs and helps the customer get the right products for
their application. Tied to application engineering, is the remanufactured services. What
was not seen as having an equally positive impact on the climate was the field service and
lubrication management. This could be ranked low due to the customers not being aware
of the services or of the environmental saving coming from these products and services.

To better understand why the customers are choosing and using SKF products, the re-
spondents were to grade SKF depending on five performance objectives, which can be
seen in Figure 4.18. This shows that quality was the most important objective for using
SKF products, followed by performance, third knowledge and fourth was sustainability.
Performance, knowledge and sustainability was somewhat tied for the second place. The
fifth objective that leads to customers selecting SKF products was cost. This gives an
indication of where SKF either need to improve their operations and business, especially
for the sustainability and cost objectives, or keep their position in quality and performance.
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Figure 4.18: Customers ranking of performance objectives

There have been some indications on new business models and new contract types for the
future from the qualitative interviews, where both performance contract or subscriptions
have been mentioned. However, the existing type of purchasing is still a traditional linear
way, therefore, one question during the survey was how the customers evaluates how their
contract types will be in the future. There was a strong belief in that they will continue to
purchase their good and supplies in a traditional linear way, which was stated by 47% of
the respondents. There was also a strong belief in that performance contract will take a
larger role, which 43% think future agreements will be based upon. Subscriptions however
was ranked as low, only 10% think they will use these type of agreements. Since both
performance and traditional agreements was somewhat equally strong, one can assume
that some products and suppliers will have more performance agreements while other
suppliers have traditional. Regardless type of agreement, there is a great need to improve
and include sustainable solutions.

4.6 How does SKF and their customers value attributes of
products and services?

Some of the result from the DCM has been clustered into three categories; SKF, SKF
authorized distributor and end-customers, like in the survey. This has been done mainly to
make the evaluation more comprehensive and provide the possibility to give more accurate
recommendations.

4.6.1 SKPF’s perception of what their customers value

For the Discrete Choice Model part of the survey, respondents at SKF were to choose
which offer of each choice set they thought would be the best for customers in the Swedish
process industry. The result from the DCM and in which order the SKF employees think
their customers values and ranks each attribute was found to be:

Increased Up-time

Price

Leadtime

CO2-emissions

Reduced maintenance cost

ANl
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These attributes was ranked from the highest LogWorth-value to the lowest, which is
further explained in section 3.2.6. Each attribute has P-Values smaller than 0,05, which
proves them to be statistical significance. The parameter estimates states the relative
importance between each attribute and level, and what SKF respondents believed have a
lesser utility for their customers. Believed to have lesser utility for the customers was: 1%
increased up-time, 60 days leadtime and 1% and 2 % decrease of maintenance cost. The
attributes and levels that the respondents think have a bigger utility for the customers
are 2 % increase up-time, 1 and 2 ton of CO2-emissions and 40 days lead-time. The
LogWorth-value and the parameter estimates can be seen in Figure 4.19.

What the customers was perceived willing to pay extra for attributes and, to keep the
same utility value, is seen in Figure 4.20. This shows that employees at SKF think that
their customers are willing to pay almost double the price for a 2,5 % increase of up-time.
Further, willingness to pay for a product that decreases the more CO2 that is emitted, a
40 % decrease in price for the maximum amount of emissions. It was also perceived that
the customers are willing to pay more for a shorter amount of leadtime as well as more
for reduced cost for maintenance.

4 Effect Summary
Source LogWorth PValue
Uptime 15,047 | = o | | 0,00000
Price g2 NN ¢ ¢ i i |0,00000
CO2-emission 42028888 ¢ i ¢ @ { | [0,00008
Lead time seos M ¢ i i i i i i |000025
Maintenance cost 27020 i ¢ i i i i i |o000198

Remove Add Profile Effect Add Subject Effect [_] FDR

4 Parameter Estimates

Term Estimate
Price -0,03218719
Uptime[1%] -1,65732527
Uptime[2%] 0,25642537

CC2-emissicn[100g] 0,52727432
CO2-emission[500g] 0,32345945
Lead time[40d] 0,24788572
Lead time[60d] -0,57054830
Maintenance cost[1%] -0,58283323
Maintenance cost[2%] -0,06785570

Figure 4.19: Internal Logworth and Parameter Estimates
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AWillingness to Pay

Factor Baseline Value
Price 100
Uptime 1%
CO2-emission 100g
Lead time 40d
Maintenance cost 1%
Baseline
Utility
-4,6837
Feature Price
Factor Setting Change StdError Lower93% Upper953% New Price
Uptime % 5946kr  9,54253 40,75k 7816k 15946k
Uptime 2,5% 9501k 13,5263 68,50k 12152 kr 195,01 kr
CO2-emissicn 500g -6,33kr  6,62343 -1931 6,65 kr 93,67k
C0O2-emissicn 2000g 4281k 126172 -67 54k 1808k 57 19kr
Lead time 60d -2543 Wk 969007 -44 42 -6, 44 kr 7457k
Lead time 30d 232kr 5,02634 -0 49 kr 1413kr 10232 kr
Maintenance cost 23 16,00kr  8,69343 -1,04 kr 3304kr 116,00 kr
Maintenance cost 43 3832k 14,1500 10,59 kr 6606k 13832k

Standard deviations for Price Change calculated by Delta method.

Figure 4.20: Internal Willingness to pay

4.6.2 What SKF’s authorized distributor values

The survey was distributed to two of SKF’s major distributors in Sweden since they was
considered to have good knowledge regarding customers needs in the Swedish process in-
dustry. As can be seen in Figure 4.21 they chose CO2-emissions as the most important
attribute, followed by reduced maintenance cost, increased uptime, leadtime and price.
Due to that this customer is a re-seller of goods i.e. not producing any products of their
own, within the Swedish process industry, one can assume that they choose what their
customer are looking for, and in the end are willing to buy and pay for. All these attributes
had a smaller P-value than 0,05 which indicates statistical significance. The parameter es-
timates that gives a positive utility for their customers are increased uptime, lower amount
of CO2-emissions and shorter leadtime. The SKF authorized distributors perceived that
their customers are willing to pay almost double for increased uptime and equally much
for reduced maintenance cost. They also assumed that customers are willing to pay more
for a shorter leadtime and that the willingness to pay is descending if the CO2-emission
is higher. How they perceived what the customers are willing to pay can be seen in figure
4.22.
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4 Effect Summary
Source LogWorth
CO2-emission 6,047 | ]
Maintenance cost 3,294 ] :
Uptime 2807 ]
Lead time 2,124 |
Price 130000 ! i

Remove Add Profile Effect Add Subject Effect

4 Parameter Estimates

Term

Price

Uptime[1%]
Uptime[2%]
CO2-emission[100g]
C0O2-emission[500g]
Lead time[40d]

Lead time[60d]
Maintenance cost[1%]
Maintenance cost[2%]

Estimate
-0,01670702
-1,05540816

0,12064537
1,14304977
0,19935075
0,04698632
-0,51117749
-0,96495651
-0,10864169

4 Willingness to Pay
Factor Baseline Value
Price 100
Uptime 1%
CO2-emissicn 100g
Lead time 40d

Maintenance cost 1%

Baseline
Utility
-2,501
Feature
Factor Setting
Uptime 2%
Uptime 2,5%
CO2-emission 500g
CO2-emissicn 2000g
Lead time 60d
Lead time 30d

Maintenance cost 2%
Maintenance cost 43

] FDR

Price
Change Std Error Lower 95% Upper 95%
7039k 32,0965 TABkr 133,30k
119,12 kr 49,1289 2283k 21541k
-5649k 38,9615 -le+2 kr 19,88 kr
-le+2kr 79,0008 -3e+2 kr 6,27 kr
-3341k 31,4057 -95, 14 kr 2832k
2497k 23,5416 21107k M1k
51,25kr 31,4168 1032k 112,83 kr
122,02kr 76,381 2769k 27172k

Standard deviations for Price Change calculated by Delta method.

Figure 4.22: SKF authorized distributors willingness to pay

PValue
0,00000
0,00051
0,00127
0,00752
0,04075

Figure 4.21: SKF authorized distributors logworth and parameter estimates

New Price
170,39 kr
21912

4351k
S4BT Tk
66,59 kr
12497 kr
151,25kr
22202k
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4.6.3 What the customers value

How the customers rank each attribute and the result from the Discrete Choice Model
shows that SKF’s customers within the Swedish process industry ranked uptime, CO2-
emissions and reduced maintenance cost as the top three attributes. As seen in figure 4.23,
these three attributes are very close in Logworth value and only a slight difference can be
seen. The fourth ranked attribute was price and all these four have a P-Value smaller than
0,05, which proves their statistical significance. The fifth and last attribute, leadtime, has
a P-Value higher than 0,05 which indicates there was no statistical significance for this
attribute. The result that leadtime has a P-value higher than 0,05 implies that this
attribute did not reflect the characteristic of the whole population.

4 Effect Summary
Source LogWorth PValue
Uptime 10,454 1) 0,00000
CO2-emission 10,433 [N 0,00000
Maintenance cost 9,763 ' 0,00000
Price 2,476 1|1 . 0,00334
Lead time 0,346 | : 0,45063

Remove Add Profile Effect Add Subiject Effect [ ] FDR

4 Parameter Estimates

Term Estimate
Price -0,02346627
Uptime[1%] -2,01799799
Uptime[232] 0,23972175

CO2-emission[100g] 1,49304539
CO2-emission[500g] 0,54242990
Lead time[40d] -0,04857470
Lead time[60d] 0,22833819
Maintenance cost[1%] -1,60292924
Maintenance cost[2%] -0,13559342

Figure 4.23: Customers Logworth and Parameter estimates

The Parameter Estimates, what give the same utility for the customers if any level of the
attributes changes, are found in figure 4.23. This shows that increased uptime, the lower
CO2-emissions and 60 days leadtime all had a positive utility. What had a negative util-
ity for the customers are price, lower uptime, shorter leadtime and lower value of reduced
maintenance cost. That price has a negative utility means that products that costs more
is less appealing for the customers.

The customers willingness to pay are higher for increased uptime, almost the same for the

reduction of the maintenance cost. It was also stated that the more CO2 that is emitted,
the willingness to pay decreases. This is shown in Figure 4.24.
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4 Willingness to Pay

Factor Baseline Value
Price 100
Uptime 1%
CO2-emission 100g
Lead time 40d
Maintenance cost 1%
Baseline
Utility
-4,5231
Feature Price
Factor Setting Change S5td Error Lower 95% Upper 95% New Price
Uptime 2% 9621k 29,212 3896k 15347kr 196,21 kr
Uptime 2.5% 161,78kr 43 4015 767k 24684k 261,78k
CO2-emission 500g -4051k 24,3689 -8827k 7,25kr 59,49 kr
CO2-emission 2000g 2e+2kr 51,9004 -3e+2 kr 4864k -5037k
Lead time 60d 11,80kr 24,6518 -36,52k 6012k 111,80kr
Lead time 30d -5,59kr 12,0673 -29 24k 18,06 kr U441k
Maintenance cost 2% 6253k 22,5363 18,36 kr 106,70kr 162,53 kr
Maintenance cost 4% 14239kr 53,9101 36,73k 24806k 24239k

Standard deviations for Price Change calculated by Delta method.

Figure 4.24: Customers willingness to pay

4.7 Summary of result from the survey

The findings from the survey can be summarized as firstly that all parties were well aware
about the circular economy and also perceived the concept as something valuable and
important. Secondly, the respondents from SKF were well aware of the overall strategy in
terms of circular economy, but not as many did know how to contribute or work towards
this strategy. This perception differ from their customers and SKF authorized distributor
were the knowledge in how to contribute in the daily work were regarded as higher.

The reasons for striving for circularity were relatively consistent, where a personal urgency
for the climate, profitability, internal driving forces and laws and regulations were regarded
as key drivers. An overall perception was that there is a lack of integration of circularity
in their job description. A further finding was that KPI’s or measurement of sustainability
differs. On a strategic level the overall view was more consistent, but when it comes to
the local measurement within the organization there were gaps identified. Firstly between
SKF and their customers, where the customers tends to measure sustainability to a greater
extent, but also internally at SKF where the overall strategy seems to be measured but
there was a lack of measurements in the local department and on a individual level.

The survey outlines that there were several mechanisms that are driving circular economy,
both internally at SKF and at their customers. Commonly used mechanism were new
business models, longer life span of products, increased availability, sustainability KPI’s,
higher resource allocation. One major difference that can be concluded from the mecha-
nisms was that SKF employees perceived more mechanisms to be desirable to work more
with than their customers. This can imply that SKF has a greater challenge to implement
the overall strategy in the local department. This could also be seen as there is a bigger
urge to focus on sustainability in their daily work.
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The customers and SKF authorized distributors of SKF chooses SKF as a supplier mainly
because of their quality, performance and knowledge. This conforms with SKF’s view,
where price was also valued as low. Further, the customers evaluates a higher usage of
performance based contracts in the future in combination with traditional payment, this
differ from SKF’s perception which believed that a major part will be performance based
or leasing. A further finding from the discrete choice model is that the customers evalu-
ates CO2-emissions as important when making products choices, followed by up-time and
decreased maintenance cost. Leadtime and price were regarded to be less important. This
pattern reflects on their willingness to pay, where CO2 and up-time are the most influential.

60



O

Synthesis & Recommendations

This chapter will provide a synthesis of the findings from both the qualitative interviews
and the quantitative survey in the backdrop of the previous presented literature. Following
is a also a set of recommendations on how to proceed with the identified findings and
challenges.

5.1 Servitization & circular economy

5.1.1 How does servitization interlink to a circular economy?

One of the intended research question was to investigate how the concept of servitization
interlinks to a circular economy. Found from the literature review was that servitization is
one possible solution to break the linear way of doing business. This is done mainly by the
possibility to make revenue without increasing the amount of produced and sold products
(Baines, 2013; Lazarevic and Brandao, 2020; Frishammar and Parida, 2019). This could
be argued to be a clear connection in how servitization interlinks with circular economy.
Further, the services increases the possibility to create closed resources and supply loops
which reduces the overall waste, also incorporated in the circular economy. From the
qualitative interviews conducted with employees at SKF it was found that there is a great
interest an awareness of circular economy. Even though the term servitization was seldom
mentioned by the respondents if not mentioned by the authors in the first place, several of
the respondents did mentioned benefits connected to different provided service solutions.
The employees of SKF, as well as their customers, are aware of the benefits that can be
achieved from service solutions even though the name or terminology of servitization is
rarely used. By doing so, the respondents also acknowledged the findings in the previous
research by verifying the connection between servitization and circular economy.

5.1.2 Challenge of different definitions

A general observation made from the interviews and the survey was that both SKF and
their customers are interested in circular economy. This was shown by a willingness to
use products and services that supports a circular economy, but also by a highly graded
awareness regarding circular economy. Yet, the respondents definitions of circular econ-
omy differed both internally at SKF and between SKF and their customers. This can
create challenges mainly in the agreement of how to move towards a circular economy,
both internally and together with the customers. Servitization enables several aspects
of circular economy, but it was found important to clearly state and communicate the
connection to which aspects each service offering will enable. Otherwise, there is a risk
that the different parties, customer or in the internal discussions, does not have the same
understanding or purpose with the intended service solution. It is crucial to have the
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customer need as the overall starting point, to really understand the needs and from this
deliver a circular solution (Bergman and Klefsjo, 2012).

One additional finding was that the social aspect of the triple bottom line was not inte-
grated in the definitions mentioned by the respondents. This correlates with the findings
in the previous research, where several definitions lacks the integration of the triple bot-
tom line and mostly the social aspect. To excel in the area of circular economy, both SKF
and their customers have a possibility to incorporate or communicate the social part to a
greater extent.

5.2 SKF':s strategy & capabilities

5.2.1 In which ways is servitization provided?

One of the intended research question was to explore in which ways SKF provides servitiza-
tion. Today, SKF has several offerings that is created and provided through servitization,
both in terms of pure services and services connected to their products, which are previ-
ously mentioned as PSS-offerings or hybrid offerings, remanufacturing, reconditioning etc.
The result showed that a major part perceived the service offerings as the most important.
These services are therefore evaluated to be the key parts of the servitization at SKF.

5.2.2 How does servitization interlink to SKF’s strategy?

As mentioned, SKF has been using these types of services for several years but it has not
been as widespread and implemented as today. This could be argued was caused by two
main aspects. Firstly, the interest and awareness about circular economy are perceived as
higher than before and therefore, the solutions provided by SKF is accepted to a greater
extent. It was further found that the development of circular economy was perceived as
driven by several factors, such as profitability for the company, urgency about climate
change and increased rules and regulations. The offerings enabled by servitization could
therefore be more accurate now than before.

Secondly, not only has SKF implemented the development of business models in their over-
all strategy, but they have also focused on creating capabilities to utilize the new business
models. SKF’s strategy today has a clear vision on how to become more sustainable, where
parts of circular economy is incorporated in the overall strategy. As mentioned, business
model development was one part of the strategy e.g. develop how the company provides
value for their customers. The implementation of servitization was perceived as one way
to develop their business model to become more circular. The difference between now and
before was evaluated to be a greater investment in the organizations capabilities. The
newly opened SKF circular economy center at SKF is one example on how the internally
capabilities are evolving. By using the SKF Circular Economy Center to drive, sell and
continuously develop the offerings with focus on sustainability, SKF are trying to align
their business models with the overall strategy goal and vision.

5.3 Identified gaps

The third and final research question was to identify which service offerings enabled by
servitization the industrial after market values the most, with sub questions to identify
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gaps between SKF and their customers. These questions was mainly answered from the
survey with additional insights from the interviews. Following is the identified gaps and
its implications.

5.3.1 SKF':s perception of their customers

From the DCM, it was found that SKF:s perception of which attributes their customer
values the most differ from what their customers actually does. From Figure 4.19 one can
see that SKF evaluated their customers to value firstly uptime whilst the external DCM
showed that CO2-emission was highly valued when choosing a product. This may imply
that SKF are not clearly aligned with what their customers values and their requirements.
This can be caused by a gap in knowledge internally at SKF, where some parts of the
organization or few people in key positions are aware of the situation but has not suc-
ceeded in spreading this knowledge. Further found interesting is that, in contradiction to
what SKF believed, the customers are also willing to pay more to achieve a more CO2-
neutral product or service. From the willingness to pay it was also found that reduced
CO2-emissions are equally valued as uptime.

SKF evaluated that a major part of the contracts will be that they together with their
customer co-owns the products or services and sharing the risk of investment. While
about 15% of the respondents evaluated the traditional ownership, traditional one-time-
payment affairs, to be the major contract in the future. In contradiction, the customers
in the Swedish process industry evaluates nearly 50% of their business to based on tra-
ditional contracts. The different view of contracts in the future, may cause problems if
SKF does not understand the need of developing the traditional contracts as well as the
performance or leasing based affairs. Otherwise, there is a risk of creating service solu-
tions, or payment methods for these, that their customers does not find attractive or useful.

To conclude, there is a need of getting to know the customer to a greater extent to deliver
solutions based on the customer needs, not on internal perceptions.

5.3.2 Individual contribution to a circular economy

The overall awareness of circular economy and of how their companies’ works to reach
circularity, was regarded as high. However, the next identified gap was found in the lack
of knowledge in how each individual can contribute to the circular economy. Nearly 90%
of the respondents from SKF were aware or well aware of the overall strategy but only
45% stated that they are aware or well aware of how to contribute in their local organiza-
tion. Among their customers, the distribution was more even, but also differed. 60% knew
how their companies works and almost 80% knew how to contribute on an individual level.

This finding mostly address a need internally at SKF to in a more clear way state how
each individual can contribute to the overall strategy of circular economy. There is a risk
that the organization on a higher level perceives or states that they are further in the
development of circular economy than they actually are. There is also a great possibility
to excel within the area if the awareness and interest in circular economy is used to a
greater extent than it is now. For SKF’s knowledge it also of great interest to be aware
of that their customers may be further ahead than what their overall strategy says, since
the individual contribution is regarded higher than the overall strategy. The implication
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from these identified gaps could be summarized as there is a need to make sure that the
overall strategy align with the individual and local contribution. This is tightly connected
to the next identified gap or need.

5.3.3 Measurements of sustainability

Last of the main identified gap was the lack of measurement, in this case KPI, of circularity
or sustainability. This specific area was something that the authors identified during the
interview phase of the study as several respondents mentioned the lack of measurements.
One frequently used argument was that if one is measured in monetary value e.g. saved
money per sold product, there is no clear incitement to choose a more sustainable product
that is more expensive. This question was transferred into the survey where 80% of the
respondents from SKF stated that they are not or only on occasional basis measured on
circular or sustainable values, such as reduced CO2, energy usage, resource usage etc.
There was also no connection to monetary bonuses or other monetary incitements con-
nected to sustainability measures. While SKF never or seldom measure, their customers
stated that they are measured to a greater extent where about 65% evaluated that they
are measured frequently on several outcomes.

To summarize, the customers’ organizations has incorporated more measurements of cir-
cularity than SKF has done. One possible reason for this could be that the customers’
industries are more regulated from laws and regulations which forces them to measure
their climate impact to a greater extent. Further, at SKF there was a obvious gap in
measurements between the strategic level and local one. A great challenge for SKF is
therefore to implement the overall corporate strategy measurements all the way down to
each local department.

5.4 Set of recommendations

From the findings four sets of recommendations has been developed by the authors. The
recommendations are based upon the overall synthesis and previous research and the
intention is to promote a further development of circular economy, both for SKF and their
customers.

5.4.1 Incorporate the voice of the customer

There were several identified gaps between SKF’s perception of their customers require-
ments and what the customer actually required or valued the most. These gaps can be
identified as risks, such as if SKF believes that they know best what their customers wants
and thereof deliver undesirable services or products. The authors are aware of that there
are departments at SKF working solely with benchmarking, gather customer knowledge
etc., but it can not be neglected that this study shows that there were gaps present at
the time when this thesis was done. Thus, the first proposal is mainly to highlight the
importance of incorporate the voice of the customer on daily basis.

To implement the voice of the could be done by using a clear strategy or framework to
achieve a greater knowledge of the customers throughout the organization. One commonly
used tool to integrate the voice of the customer is the Quality Function Deployment. By
using the tool it is possible to find the relation between the voice of the customer, their
requirements and SKF’s provided products or services. The tool can also bring knowledge
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about how to rank the requirements and put this into relation to the internally capabilities
to be able to promote servitization and circular economy (Figure 5.1).

This recommendation will not be the implementation of the QFD in detail. Therefore, it
should be regarded as a more general proposal, to integrate the customer in the develop-
ment of service offerings and circular economy where the main purpose is to highlight the
gap. However, this whole report may be regarded as one way on how to gather data and
further involve the voice of the customer in the organization.

Servitization &
Circular

Technical requirements

Customer

Voice of the Relationship matrix requirement
customer priorities

Technical requirements
priorities

Figure 5.1: Components of QFD with focus in servitization & circular economy

5.4.2 Implementation of new KPI’s

There was a gap internally at SKF where the awareness of the company’s strategy was
greater than the awareness of how one self can contribute to the development of circular
economy. As presented it is important to measure the right things throughout the organi-
zation to align the overall strategy and reach set goals (section 2.3.4). It was also found of
great importance to include all key stakeholders in the development of the KPI’s, not only
internally but also key customers. The second recommendation is therefore, to implement
measurements on sustainability on a local level. This is a great opportunity to develop
the capabilities to utilize the business models and promote the strategy (section 2.3.3).

According to the respondents, no measurements were in place with a clear connection
to promote the circular economy. The implementation of measurements on performance,
with clear connection to sustainability, enables a great opportunity to increase the local
contribution to the overall strategy. One important aspect to mention is to measure the
right things, not choosing the most convenient, but to measure things that is providing
value for the development of circular economy.

As the customers also stated that they have, to a greater extent, implemented KPI’s of
sustainability in their organization one further recommendation is to get inspired or co-
develop together with the customers. By aligning the measurements to the customers it
is also a possibility to understand the customers better and to deliver value pin-pointing
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their measurements. If not including key stakeholders into the development, there is a
risk of measuring things that is not of value for the customer.

5.4.3 Developing traditional affairs

Fifty percent of the customers stated that they believe future agreements will continue
to be based on traditional contracts. One possible way for SKF to combine traditional
affairs with a circular economy could be to implement a deposit system for bearings or
other components. Firstly, this deposit system can help SKF to reduce waste and create a
type of closed resource loop. It will not cover all aspect of the circular economy or a direct
connection to servitization, but it will enable the possibility to develop the traditional
business to become more circular. Since the products will return to SKF it creates the
possibility to either remanufacture the product or reuse the material in a partnership with
by for example a steel supplier. By adding a reasonable fee to SKF’s products, which is
repaid on return, it creates an incentive for the customer to not put the product to waste.
As this study has identified a great awareness of circular economy among the customers,
this concept or system should be of great interest if developed together with the stake-
holders. This concept can also be seen as a relatively simple way to implement a effective
a circular solution. Since it contains few components that also are known for everyone, it
could be a great way to start the journey towards circularity. Figure 5.2 present a rough
outline of the proposed concept.

Return of used product and payback

Product + Fee

Figure 5.2: Proposal of deposit cycle

Further, the customers may be offered a reduced price on remanufactured products when
they hand in their old bearing back to SKF. This system would give a economic incentive
for the customers to choose more sustainable solutions, while at the same time, giving
them a economic value while they are working with SKF to close the loop. As a lot
of respondents stated, overall profitability is an important factor when setting up new
contracts which may imply that this deposit system could give an edge for SKF. It could
also provide a lock-up effect for SKF with their customers, since the deposit will solely
work for SKF products.

5.4.4 Continuous improvements of circular economy

The final recommendation can be viewed as a summary of the findings from this study,
as this recommendation calls for continuous improvement of servitization, offerings and
partnerships that promotes circular economy. The findings shows that servitization is one
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way of promoting circular solutions, further the awareness and interest of circular econ-
omy is perceived as great. The research and data outlines that there is no other way to
go than for more sustainable solutions which also has showed from the answers from the
respondents.

Not only is there a climate change crisis but the laws and regulations in combination with
the sense of urgency will force a major part of the company’s to change the way they are
doing business. Therefore, the authors propose to even more focus on circular solutions
and to not be afraid of failure. This recommendation is meant to challenge SKF' to strive
even more, not only on a strategic level but also on a local level, to deliver more circular
solutions. Dare to let go of old habits and to some extent monetary values, the customers
and the climate are urgent to become more sustainable.

To put it short; there is no more time to think about circular economy, it is time for
action!
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Discussion of results

6.1 Reflections of the result

This chapter presents the authors general reflections of the result. It will be followed by
general thoughts and identified challenges connected to the result.

6.1.1 Result of the survey

As one identified challenge of the result was what work role each respondent has. The dis-
tribution of the survey was sent out to several different companies and customers of SKF.
However, the number of responses for each company differed as well as the distribution
between different work roles. This could indicate that the opinion of one profession view of
circular economy gives an uneven weight for the result. To handle this, the authors tried
to distribute the survey to equally different work roles at different companies. The data
was not cleaned or clustered depending on the distribution of work roles. For example,
one respondent stated that he/she was the CEO and his/her answers were weighted the
same as a purchaser responses from another company. This could be of interest to evaluate
further since people working higher up in the hierarchy, in most cases, has the possibility
to affect the overall strategy to a greater extent.

Further, is also the fact that the survey has been distributed and answered by different
people, in different work roles and in different organizations. For the case of SKF all
respondents in some way worked within the Industrial Sales unit but for the customers
and distributors this has differed. From the customer and distributor it has been managers
for different units, all the way up to CEO that has participated, so there was no clear
segmentation. It can be viewed as a greater challenge for a sales department to measure
sustainability than for a employee working tightly with production. This because of the
lack of a direct connection to, for example, amount of resources used in production. The
aspect of for example KPI’s connected to sustainability can be easier to implement in
different work roles and levels and could be a reason of why the KPI-levels is viewed as
low at SKF.

6.1.2 Overall results

One general reflection is that there was a great challenge to align how to actually become
more circular. There could be a risk that there is more talking about the circular economy
than actually doing it. As the result shows, there was a risk that the circular economy
can stay at a strategic level, where the local department did not know how to contribute.
This risk may lead to companies thinking and communicating one thing but internally, the
case is something completely different. SKF' is a large organization and, therefore has a
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great challenge in aligning to become more sustainable throughout the whole organization.

This report has focused primarily on the Swedish process industry and the aftermarket.
Due to that 73% of SKF sales comes from the industry sector and only a small portion of
that relates to the after-market, presented suggestions and solutions can only connect to
a small portion of customers. However, it was found that these customers are important
to work closely with to promote a more circular economy. SKF will continue to have a big
portion of linear sales, both in the industry section and in the automotive sector, which
requires other environmental-friendly solutions.

Further identified was the implementation of a circular economy that at the time of this
study not has had an apparent involvement in the daily work. To work with a circular
economy was seen as something extra, and it becomes time consuming from the employees’
ordinary work. This has to be changed to make the big difference. To implement some of
the proposition from this report can be viewed as the start of this journey.

A more general reflection connected to the lack of social aspect in the definition of circular
economy, is the affect of the geopolitical aspect. This study has been conducted in Sweden
with companies with large customer bases within Sweden. According to OECD (2021)
Sweden is regarded to have high social standards and this may be one reason of why this
aspect is left out. Due to that the standard is regarded as high, it can be argued that there
is a lesser need or focus to work with this aspect compared to a country with low social
standard. If one were to do the same survey in a country with poor social standards, the
reasons or definitions of circular economy will most likely be regarded from different or
other aspects.

6.1.3 Setbacks of servitization

There are some setbacks with servitization, to be mentioned is that it requires an orga-
nizational shift into delivering services and not simply products. There is also a need of
higher degree of interaction with the customers, which could be easy if the supplier and
manufacturer are geographically close. For SKF and the Swedish process industry, this is
not necessarily the case. A majority of the customers interviewed, and the respondents
manufacturing sites, found in the northern part of Sweden whereas, SKF’s headquarter
is located in Goteborg. SKF has some supportive business unit closer to the customers,
but the distances can be an issue when implementing concepts, supporting and aiding
the customers. Another challenge with servitization is customer maturity for servitization
and performance contract. Performance contracts are seemed to be a win-win situation
between the supplier and the customer. Still, if the customer do not understand or are
willing to see the benefits of sharing wins and losses, it could be difficult to implement.
Connected to the degree of interaction, is the lock-up effect with one supplier that perfor-
mance contracts have. Depending on how the cooperation precedes, it can be difficult for
the customer to change supplier.

Further, it can also be argued that performance contracts change the payment models for
companies. When a company changes to pay monthly instead of a one time payment,
the billing company misses the chance to utilize the interest-to-interest effect fully. Also,
by increasing servitization the amount of produced units will decrease, which will affect
the company’s’ value in physical assets. This is something that need to be taken into
consideration when scaling up servitization.
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Conclusion

1. In which ways is servitization provided by SKF, for their customers and themselves
to promote a circular economy?
e How does servitization interlink to SKF’s strategy?
e How does servitization interlink to a circular economy?

This study has explored the concept of servitization and circular economy mainly within
the setting of a large Swedish manufacturing company and its customer within the Swedish
process industry. Firstly, the conducted literature review presented the backdrop, com-
ponents of the concepts and synergies between servitization and circular economy, where
SKF’s service solutions is regarded as one way to strive for a circular economy. Further,
since non-linear sales is promoted in the concept of circular economy and the features of
servitization has the possibility to break this way of doing business, it is found the two
concepts interlink. SKF’s service solutions such as remanufacturing, online monitoring
and Application Engineering are regarded to be ways that SKF provides servitization and
promote a circular economy. The service solutions has also been further integrated in the
overall strategy, where internal capabilities has been promoted mainly in terms of the SKF
circular economy center.

2. How does SKF and their customers perceive circular economy?
o Are there knowledge and awareness gaps?

Secondly, the conducted interviews and surveys internally at SKF and with their cus-
tomers, have identified several gaps, not only between SKF and their customers, but also
internally at SKF. The definition of circular economy seems to differ both internally and
between SKF and their customers. The definitions focuses at different aspects, such as
economic and resilience of natural resources. Both SKF and their customers have less
focus in the social value, something that can be improved. It is also found that both
SKF and their customers perceives circular economy as something important and overall,
there is a great awareness about the benefits and increased need for circularity. There
was an identified willingness to have a greater focus in circular economy and develop the
local capabilities and goals. Further, the results from this study demonstrated that the
customers are, to some extent, more aware of the concept of circular economy mainly in
terms of how each individual can contribute in their profession.

3. Which attributes of the offered products and services, enabled by servitization, does
the industrial after market value the most?
e Which are the current and future needs?
e Which are the gaps between customer needs and SKF’s provided solution?
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The customers valued services and products that provides increased uptime, reduced CO2-
emission, and decreased maintenance cost the most. These are therefore regarded to be
the current most attractive attributes and needs connected to the service offerings. In
contradiction, SKF perceived their customers to value uptime and price the most. This
is identified as one of the major gaps between customer needs and what SKF perceives
to be the most important attributes. Internally there is a need for SKF to increase their
knowledge of customer needs, and to improve how each department and individual can
contribute to the overall strategy of circular economy. Further, there was a general un-
derstanding that the future will contain even more circular solutions such as the provided
service offerings. Yet, a major part of the customers perceived the traditional contract
to be used, where SKF has a greater focus in the performance or leasing contracts. This
is identified as a gap in the future needs and therefore, it is important to develop the
traditional offerings as well.

Lastly, the authors suggested a set of proposals to close the identified gaps and work with
current and future challenges. These propositions can be summarized as to a greater ex-
tent incorporate the voice of the customer, together with key stakeholders implement and
develop new and correct KPI:s, advance in both performance and traditional contracts
and the continuous development of circular offerings.

Further research

The authors suggest further research to be conducted regarding the need of implement
the voice of the customer in the development of services and products. As mentioned
before, Quality Function Deployment is one tool for including the voice of the customer
but wherever this is the best for SKF and how it should be implemented could be further
investigated. Further research regarding servitization and further adaption could be in
how the automotive sector evaluates the concept and if they are in a mature stage to
utilize these type of contracts in their business. End customers are already leasing their
cars, so could the manufacturers lease their parts from their suppliers? Another research
topic could be how SKF’s sustainable goals and related targets can be implemented further
down in the organization and how to make it more tangible for every employee on a daily
basis. As previous research implies, several stakeholders needs to be involved in setting the
correct KPI. Which these stakeholders are and which measurements to be implemented
needs to be further explored. This also applies for the proposed deposit system to develop
the traditional business. How this concept or system should be set up and implemented,
and how the actual deposit and fee will be designed should be further investigated.

The authors are hoping that this may encourage both SKF to develop their organization
and inspire further research to be done within the area of development of circular economy.
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Appendix 1

Introduction

What is your main work task? What does it include?
For how long have you worked at your company?

How do you work with SKF today?

Circular Economy
How do you define circular economy? Why do you use that definition?

How aware is your company surrounding the need for a circular economy?

What is it that motivate you to work for sustainable products and solutions? E.g.: Laws and regulations,
demand etc.

How do you work with circular economy or sustainable solutions today? E.g. tools, business models,
policies?

How do you value/quantify your environmental savings? E.g. Reduced CO2-emissions

How aware are you that SKF want to contribute to reaching a circular econpmy?

Supplier
Which demands regarding sustainability do you require for your suppliers?
Do you use any of SKF’s offerings: Remanufacturing, Seals, lubrication, or Condition Monitoring?

Which are, accnrumg you, SKF's” green" service uﬂerings? Which of these do you see the greatest
potential in?

Which attribute are the most important to you?
Customers

Which attribute does you customers demand?
Which value do you add to your customers?

How aware are your customers regarding circular economy/sustainability ?

Future
How do you think you work with your offerings in the future? In 10 years? Why?

How do you think you work with your suppliers in the future?

Which type of value do you think you add to your customers in 10 years?

Figure A.1: Questions for interview
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Level: 1 2 3
Increased availability 1% 2% 2,5%
Price (SEK) 100 120 160
Decreased cost for maintenance 1% 2% 4%
CO2-emissions lton 2ton 5ton
Leadtime (days) 30 45 60

Figure B.1: Design of DCM
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