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Companies which understand and adapt the circular approach early will gain a first-

mover advantage over their competitors 

 

– Sir Ian Cheshire, Former CEO, Kingsfisher plc (2015)1 

 

  

                                            
1  Source: (Peter Lacy & Rutqvist, 2015) 
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1 Introduction 
 
 
1.1 Motivation and relevance 
 
The growth of our current economic system is highly dependent on the extraction and 

use of natural resources (Bringezu, Schütz, Steger, & Baudisch, 2004). On the other 

hand, our planet however is a closed system which has only a finite amount of 

resources. Currently, after consumption these resources quickly end up in landfills 

producing waste and causing increasing environmental stress. Over 50billion tons of 

resources are currently mined every year (Graedel et al., 2011) and over 99% of 

materials used to produce consumer goods disposed in landfills within six months 

(Paul Hawken, Amory B. Lovins, 2013). The degradation of natural resources of any 

kind will dramatically accelerate in the context of the growing global population, which 

will reach over 9 billion by 2050 (UN, 2015), and an additional 3 billion people joining 

the global consumer class over the next two decades (McKinsey, 2015). In addition 

more frequent technological leaps consume resources even faster 

(EllenMacArthurFoundation, 2015). The increasing demand and scarcity of resources 

result in increasing volatility, uncertainty and financial as well as environmental costs 

and stress (EllenMacArthurFoundation, 2012). It is essential to keep the stability 

between the economy and ecology to maintain a sustainable growth and consequently 

secure the future of the human species (Meadows, Meadows, Randers, & Behrens, 

William W., 1992). 

The circular economy (CE) concept promises to decouple economic growth from 

resource consumption by making todays products tomorrows resources. Further it 

would reduce environmental stress and generate ecologic revenues.  

During the last years the circular economy has rapidly moved from a concept 

discussed by specialists, think tanks and academics to a movement, which is now 
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more and more understood, acknowledged and even adapted by businesses and 

governments. The EMF has gathered over 50 companies, governments and 

universities, such as Google, Unilever, Dow Chemical, Cisco, the Scottish 

Government, University of Bradfort and the TU Delft, all joining and supporting the CE 

movement. Governments start initiatives to stimulate the transition towards the CE (e.g 

the Dutch national government (2013)) and global leaders dedicate entire sessions to 

the CE at the World Economic Forum in Davos (WEF, n.d.). While the circular economy 

concept is not new – its origins can be traced back to the 1970s - three major changes 

led to the increased attention of corporate managers during the past years (Planing, 

2014). First, commodity prices have become increasingly volatile since the 2000s and 

call for a safeguard of supplies and new mechanisms to hedge against increasing 

financial risks of manufacturing companies2. By making today’s products tomorrow’s 

resources the CE promises to stabilize and secure supply. Second, the digitalization 

now enables the implementation of new business models (BM), which were not 

thinkable and reasonable a view years ago. Third, businesses realize the arising shift 

in consumer behavior from a ownership to a performance mentality (Ellen MacArthur 

Foundation, 2014a). Fourthly, potential annual benefits of €1.8trillion versus today for 

the economy of the European Union by 2030 could be realized if the circular economy 

would be adapted (Ellen MacArthur Foundation, 2015a). 

This thesis focuses on one of the four key building blocks of the circular economy - 

new business models (Ellen MacArthur Foundation, 2013a). The increasing attention 

for the circular economy calls for a better understanding and implementation of new 

(circular) business models. Before implementing circular business models (CBM), it is 

necessary to gain a comprehensive understanding of what a circular business model 

                                            
2 Since the beginning of this century commodity prices have increased with 147% (McKinsey Global 
Institute, 2011). 
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is and of what it consists. This master thesis provides an overview of circular business 

models and its components and strategies and evidence that it is worth implementing 

circular business models. This thesis should help businesses to better understand the 

circular approach of doing things, the benefits coming with it, how to participate in this 

accelerating movement and how to capture value in a circular economy.  

 

1.2 Objective and research question  
 
The main objective of this thesis is to identify and provide a rigorous overview of the 

fundamental business models, business model components and strategies coherent 

with the circular economy approach and how these circular business models generate 

and capture value for businesses. To answer the main objective sufficiently this thesis 

is divided into the following four research questions (RQ):  

 

RQ1:  What is the Circular economy and what is it about? 

 

RQ 2:  Are there new business models which are coherent with the circular 

economy? 

 

RQ 3:  How do these business models create and capture value for businesses? 

 

RQ 4:  Are companies already successfully applying circular business models? 

 
 
1.3 Research methodology  

The general methodology used for this thesis is conceptual. Thus to provide answers 

to question 1 - 4 a comprehensive literature review has been performed. A variety of 

search strings has been used in academic search engines such as EconBiz, EconLit 

and Google Scholar to obtain relevant academic literature. Due to relative novelty of 
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this emerging research field, a combination of common search engines, methodologies 

and sources such as Google, Bing, company websites, video clips, broadcasts and 

newspaper articles3 were necessary to find and review relevant literature and 

information. Additionally to general research “snowball sampling”4 has been used to 

improve search results. Relevant literature was not always widely available yet and 

definitions and concepts are not yet fully standardized. Neither is there a lot of 

academic literature on circular business models and their composition available, nor a 

widely accepted conceptualization of the Circular Economy. 

 

To answer research question 1, the reports of the Ellen MacArthur Foundation (EMF) 

(2013a, 2013b, 2015) have been used as fundament for the description of the circular 

economy concept since these reports raised the attention of governments, businesses 

and academics in the recent years (Mentink, 2014). Additionally, literature describing 

the circular economy concept in different contexts has been used as well as reports of 

government bodies. Thus a comprehensive and complete description of the CE can 

be made.  

 

For the identification and description of the circular business models and to understand 

their method of value creation (research question 2 and 3), articles about the business 

models concept have been evaluated and the widely accepted and used business 

model canvas has been used to understand the different parts of a business model in 

general and to distinguish the linear from the circular business models. Additionally, 

government studies, reports of the EMF and real world examples (see chapter 3) have 

been used to describe and illustrate the way of how CBMs create value.  

                                            
3 For more details about the methodologies for each RQ see following paragraphs. 
4 Going through reference lists of key papers and documentations to find relevant literature. 
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To discuss how companies successfully apply CBM already, a variety of existing cases 

have been analyzed using a variety of sources such as company websites and video 

clips, newspaper articles, income statements and P&L5 statements. The cases have 

been selected to give examples of the successful application of components and 

strategies of a circular business model while collecting most up-to-date cases and 

data. 

 

In total about 100 academic papers, newspaper articles, reports, documentations and 

other sources have been reviewed and incorporated into this thesis and can be found 

in the reference section. 

  

                                            
5 P&L: Profit and loss. 
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1.4 Structure of thesis and reading guide  

The following figure graphically illustrates the structure of this thesis.   

 
Figure 1.1. Structure of thesis. 

 

In this chapter (chapter 1) the motivation and relevance of the thesis are given and the 

relevant research questions are formulated. The beginning of chapter 2 reflects from 

the global economic perspective on the status quo (2.1) and introduces the circular 

economy concept (2.2) as a potential systemic solution, aiming to provide a 

comprehensive understanding of the current situation and of the circular economy 

concept and to answer research question 1. In the following sub-chapter 2.3 a short 

reflection on the linear way of doing business is given followed by sub-chapter 2.4, 

which introduces the business model framework. The framework will be used in sub-

chapter 2.5 to describe the circular business model and categorize its components in 
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general and from a theoretical perspective. Together these two sub-chapters will 

answer research question 2. Together with sub-chapter 2.5 chapter 3 analyses, 

theoretically and practically, how these business models create and capture value. 

Furthermore, chapter 3 analyses existing circular business models and illustrates the 

multiple applications for circular business models and strategies. The success of these 

existing circular business models will be assessed to provide the foundation and 

evidence for the answer to research question 4. Finally, chapter 4 will summaries and 

comment on the obtained findings and concludes with answers to the four research 

questions and the main objective of the thesis formulated in chapter 1.2. 

  



 16 

2 From linear to circular  
 
 
 
2.1 Limits of the current economic system 
 
The circular economy is an alternative to our current linear “take, make, dispose” 

model.  In the past virgin materials and resources are taken to manufacture products, 

which are then sold and disposed, at the end of their life. The linear economic model 

is based on consumption of raw materials rather than restorative use of resources and 

thus faces “significant losses along the value chain6” (Ellen MacArthur Foundation, 

2015b, p. 3) while creating waste and environmental pollution. The exponential growth 

of global GDP, population and the additional 3 billion people, who will join the global 

middle class by 2030, put increasing pressure on resources and the environment 

(McKinsey Global Institute, 2011). Hence the linear economic model faces its limits 

already and will continue so in the future. Leading scientists, nations and organizations 

agree that our current economic development is on a collision course with our planets’ 

resources (Peter Lacy & Rutqvist, 2015). Today we already consume 50 percent more 

resources per year than our planet is able to regenerate and absorb pollution from. 

Assuming current economic growth rates humanity will use three (!) Earths worth of 

resources per year by 2050 (see Figure 2.1).  This can work for a short period but 

cannot persist in the long term perspective. According to Mathis Wackernagel, the 

president of the Global Footprint Network, this excess consumption of commodities will 

translate into lower economic growth rates as availability of resources will decrease 

and commodity prices increase. Thus, today’s business models, which are built on a 

                                            
6 For example, today only 5% of the original raw material value is captured by material recycling and 
refuse incineration.  
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high input of virgin resources, will not succeed in the future when input requirements 

exceed the availability of affordable resources. 

 

 

Figure 2.1. Global Supply and Demand for Constrained Material and Energy Resources (Peter Lacy & Rutqvist, 
2015). 

 

The trend of rising commodity prices is already present. For example, material prices 

for metals, such as iron, copper, lead and tin rose by 150 to 250 percent between 2000 

and 2014 even with the recent struggle of the global economy (Peter Lacy & Rutqvist, 

2015). The demand for minerals will continue to rise, due to the request from emerging 

countries like India, Pakistan, Indonesia and others, which strive to imitate China´s 

growth model, demand for minerals will continue to rise (Peter Lacy & Rutqvist, 2015). 

Next to non-renewable resources such as metals or fossil fuels, also renewable 

resources have undergone significant price increases. For example, cotton prices rose 

about 75% percent between 2000 and 2011 putting pressure on retailers’ margins 

(Bloomberg, 2010; World Economic Forum & Accenture, 2012). For instance, H&M 
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suffered a 30 percent drop in net profits in Q1 2011 mainly because of rising cotton 

prices (Ward, 2011). Also real prices of agricultural products grew by over 60 percent 

between 2000 and 2014 and agricultural fertilizers even by 110 percent (Peter Lacy & 

Rutqvist, 2015). 

Beside the general environmental problems for humanity in general, these 

developments foster supply uncertainties and price volatility and could threaten 

companies’ revenues and market shares. For example, recent export restrictions on 

rare earth metals by China illustrated these threats. Due to skyrocketed prices (see 

Figure 6.2)  Japan’s third largest company Hitachi was forced to invest in recycling 

technologies to bring down its material costs (Clenfield, Yasu, & Biggs, 2010). 

But how can we deal with a natural resource supply shortage of 40 billion tons by 2050 

(P Lacy et al., 2014) and the involved risks? Research has pointed out that it is not 

possible to adapt the linear model in a way to overcome these risks even when taking 

into account future technological improvements (Peter Lacy & Rutqvist, 2015). The 

think tank Club of Rome indicates that a five-fold increase in resource productivity is 

necessary to make both environmental sustainability and prosperity possible. 

Researchers and governmental institutions such as the European Union (EU) believe 

that the circular economy provides a possible solution to this (Peter Lacy & Rutqvist, 

2015). 

 

2.2 The Circular Economy 
 
The following chapter answers research question 1 by providing a comprehensive 

overview and description of the circular economy.  
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The circular economy provides a solution for the necessary  systemic change which 

goes beyond the current efforts for higher efficiency7 of the linear model. It aims for 

effectiveness8 and allows to decouple growth and revenues from resource 

consumption and thus provides a solution to the challenges of the linear system 

mentioned in chapter 2.1. The CE aims to minimize the use of virgin resources, which 

are fed in the system by making products, components and materials circulate within 

the economy keeping them at the highest possible value and utility (Ellen MacArthur 

Foundation, 2015b). In contrast to the linear model the circular model applies a 

stringent system thinking considering the effects of every decision on the whole system 

instead on only the point of decision. Figure 2.2 below provides a simplified but 

illustrative comparison of the linear and circular economy.  

 

Figure 2.2. Linear vs. Circular Economy  (Sauvé, Bernard, & Sloan, 2016). 

 

The economic opportunity coming with the circular economy has been estimated worth 

billions for different industries and regions by several studies (see Table 2.1). For 

example, the Ellen MacArthur Foundation estimates that the circular economy 

approach has not only the potential to save the European manufacturing industry €630 

                                            
7 Efficiency in the sense of energy and resource reduction per unit of consumption. 
8 Effectiveness: The sweet spot where efficiency and resilience interplay (see Figure 6.1).  
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billion per year but also the potential to boost Europe’s “GDP by up to 3.9% creating 

new markets, new products and value for businesses” (European Commission, 2014, 

p.2). 

 

Table 2.1 
Economic Benefits of the Circular Economy 
 
Benefits  When Where Source 

$293 billion Output per 
year 2015 China 

China Association of 
Circular Economy 
(ChinaDaily, 2013) 

€600 billion Net savings 
per year 2030 EU companies European Commission 

(2014) 

€630 billion Savings per 
year 2025 EU manufacturing 

industries 
Ellen MacArthur 
Foundation (2013b) 

€700 billion Material cost 
savings 2025 Global FMCG sector Ellen MacArthur 

Foundation (2013b) 

€400 billion Cost savings 
per year 2020 

EU27 economies (food 
and beverages, built 
environment and 
manufacturing sector) 

Waste & Resource Action 
Programm (2016) 

€63 billion Per year  UK (energy, waste and 
water) 

Department for 
Environment; Food and 
Rural Affairs (2011) 

€7.3 billion   
Netherlands (metal and 
electronical sector and 
bio-based waste) 

The Netherlands 
Organisation for Applied 
Scientific Research (2013) 

>2 million jobs New 
jobs 2030 European Union European Commission 

(2014) 

160k jobs Jobs 2020 

EU27 economies (food 
and beverages, built 
environment and 
manufacturing sector) 

Waste & Resource Action 
Programm (2016) 

54k jobs Jobs  
Netherlands (metal and 
electronical sector and 
bio-based waste) 

The Netherlands 
Organisation for Applied 
Scientific Research (2013) 

Source. (Peter Lacy & Rutqvist, 2015). 

 

The following sub-chapters aim to find a sound definition of the circular economy and 

will elaborate how the circular economy works and what characterizes it by reviewing 

the most relevant literature giving the reader a comprehensive understanding of the 

circular economy approach and to later determine what distinguishes a circular form a 

linear business model. 
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2.2.1 Origins and development 

The different basic ideas, which the circular economy is built upon and related to, are 

relatively old and the CE’s origins cannot be traced back to one single source. 

Nevertheless it gained momentum in the 1980s with the works of W. Stahel & Reday 

(1976) and McDonough (1992). This chapter aims to give a short overview of the 

different schools of thought which are incorporated in the concept of the circular 

economy.  

The earlier concepts incorporated in the generic concept of the CE can be divided in 

concepts of production and concepts of consumption. The main concepts belonging to 

production and production systems are the “Regenerative Design” approach of Lyle 

(1994), “Cradle-to-Cradle” of McDonough & Braungart (2003), “Industrial Ecology” by 

Lifset & Graedel (2002), nature oriented “Biomimicry” (Benyus, 1997), “Natural 

Capitalism” (Paul Hawken, Amory B. Lovins, 2013) and “Blue Economy” (Pauli, 2010). 

The main original concept dealing with the consumption side of the circular economy 

is the concept of the “Performance Economy” (functional service economy) of W. R. 

Stahel (2010). The Ellen MacArthur Foundation have been one of the first to combine 

all the different ideas to formulate and communicate a complete and concrete vision of 

the circular economy. Describing these concepts in detail would be out of the scope 

and intention of this thesis. For more details about the individual schools of thought 

read further in the “Resource Map” of Ellen MacArthur Foundation (2016). 

 

2.2.2 Definition 

Due to the fact that the CE concept combines and incorporates many different 

concepts of different preceding schools of thought it has a wide scope but so far lacks 
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a clear and short definition representing its essence. Thus, the main goal of this 

chapter is to give a short definition of the CE by reviewing most relevant literature. 

The work of the Ellen MacArthur Foundation (EMF) is taken as the core reference for 

the definition and description of the circular economy for three reasons. First, the 

reports of the EMF (Ellen MacArthur Foundation, 2013a, 2013b, 2014b) are widely 

adopted by government bodies (e.g. Scottish government), businesses (CE1009) and 

organizations (e.g. World Economic Forum). Second, it is frequently used as a 

reference by academics and institutions in Europe, for example by the European 

Commission (2014). And third, the EMF was probably first who tried to define and 

characterize the complete circular economy as such by combining the ideas of the 

different schools of thought (see chapter 2.2.1) to a comprehensive and complete 

concept. Furthermore, the EMF has widely spread the concept of the CE, frequently 

publishes reports, articles, created educational guidelines and concepts, and stages 

conferences and discussions10 for example the CE100 Annual Summit where recent 

innovations are discussed. 

 

The EMF describes the CE as an “industrial system that is restorative and regenerative 

by intention and design and aims to keep products, components, and materials at their 

highest utility and value at all times” (Ellen MacArthur Foundation, 2015b). To fulfill this 

criteria and goals the CE is organized in loops (see Figure 2.3) to recover resources 

and to preserve as much value as possible. Furthermore, the CE is powered 

exclusively by renewable energy and aims to avoid the use of any harmful substances 

which cannot safely be returned to the soil.  

                                            
9 The Circular Economy 100 (CE100) is a pre-competitive innovation program bringing together 
governments, businesses and academics to enable organizations to develop new circular economy 
opportunities.  
10 For more examples please consult www.ciruclatenews.org. 
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Other studies also provide rather a description than a short definition of the CE. Most 

commonly the studies describe the circular economy as an economy with closed 

material loops (Damen, 2012; Preston, 2012; Yuan, Bi, & Moriguichi, 2008) where the 

“waste” of one process becomes the input of another. Several studies are summarized 

in Mentink (2014, p. 14) to a short definition which refers to the circular economy as 

“an economic system with closed material loops”.  

Based on the reports of the EMF (Ellen MacArthur Foundation, 2013a, 2013b, 2014b, 

2015b) and supported by the above mentioned studies the following definition of the 

circular economy is given:  

 

Definition: The Circular economy is an industrial system that is restorative and 

regenerative by intention and design and aims to keep products, 

components, and materials at their highest utility and value at all times 

by closing material loops. 

 

 

2.2.3 Description 
 
The following chapter describes the circular economy with the help of the so called 

“Butterfly Diagram” of the EMF (2015b) a conceptual illustration of the CE (see Figure 

2.3). Inspired by nature where nothing exists such as waste, the circular economy is 

organized in loops and everything is the input of another process. Therefore, products 

must be designed for reuse, refurbish, remanufacture and recycle allowing them to 

cycle within the system. From Figure 2.3 one could get the impression that materials 

should go back to the original manufacturer but this is not necessarily needed. With 

increasing collaboration and coordination materials can be reused by entirely different 

industries or companies. A simple example is the Belgian startup Cirkle which collects 

used cooking oil, a waste of restaurants, and sells it to biofuel producers.  
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Figure 2.3. Butterfly Diagram of the Circular Economy (Ellen MacArthur Foundation, 2015b). 

 

In the CE value creation is build long-term and with new forms of consumption as 

described in chapter 2.5.2. In contrast to the linear economy the circular economy 

strictly distinguishes between biological (green) and technical cycles (blue) and 

materials are generally seen as nutrients. Biological materials (so-called 

consumables), which can safely be returned after multiple consumptions to the 

biosphere. Technical materials (so-called durables), which cannot re-enter the 

biosphere after their product life time, are upcycled after their initial use and serve as 

input. The definition in chapter 2.2.2 requires products, components and materials to 

stay at their highest possible value, which is achieved through the multiple technical 

cycles of share, maintain, reuse, refurbish, remanufacture and recycle. The tighter the 

circle the more value can be preserved as every product not only incorporates material 
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value but more importantly value added by labor and energy during production which 

represent a significant higher percentage of the total value than the material itself. For 

example, see Table 2.2 where reuse (most inner circle in Figure 2.3) of a iPhone 

preserves over 48% of its original value  and recovery of parts for e.g. remanufacturing 

preserves still over 28% accordingly. However, the iPhone’s value in recycled 

materials is only 0.12% of its initial value. Another examples is the engine of a vehicle. 

If its steel is simply recycled it is only worth 1,000 Chinese Yuan but if it is 

remanufactured, it is worth about 30,000 Chinese Yuan, says Mr. Zhenhua vice 

chairman of China´s top economic planning institution, the National Development and 

Reform Commission (Zhenhua, 2011). 

 

Table 2.2 
Value across production and end-of-life process 
 
Product Material Parts Product Reuse Parts Recycled 

Materials 

iPhone £1.50 £188 £599 £290 £170 £0.72 

Percentage of 
original value    48% 28% 0.12% 

Car Engine    ¥30,000 
($4,900)  ¥1,000 

($160) 
Source. (Benton & Hazell, 2013; Zhenhua, 2011). 

 

Making a transition towards the CE requires four essential building blocks, which have 

been identified by the EMF (see also Figure 2.4).   

(A) Circular Economy Design meaning companies need to design products, which 

facilitate upcycling of technical materials and cascading of biological materials. 

Products must be designed for easy end-of-life sorting, for longer life-times, 

easy separation or reuse of components or materials. Not only products but also 
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manufacturing processes must be redesigned taking into account by-products 

and wastes for further useful applications.  

(B) New Business Models are necessary to move society and consumer behavior 

towards a resource efficient economy.  

(C) Reverse Cycles are obviously essential to make material collection and 

recovery possible. New skills need to be developed to finally return materials 

safely back to the biosphere or back into the industrial production system.  

(D) Enablers and favorable system conditions such as a high degree of 

collaboration within and between industries and sectors but also suitable and 

supporting regulations and financing.  

 

 
Figure 2.4. The Building Blocks of the Circular Economy (Ellen MacArthur Foundation, 2015b) 

 

The circular economy is a holistic approach of our whole economic systems but for its 

practical implementation it is necessary to separate in into three scopes which are 
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related to the building blocks mentioned in chapter 2.2.2. According to Geng & 

Doberstein (2008) and Yuan et al. (2008) there are three levels of scope: (1) micro-

level, meso-level and macro-level. The micro-level refers to the corporate and business 

level. The meso-level covers inter-firm relationships to foster symbioses to capitalize 

on firm’s waste products. The macro-level focuses on societal and environmental 

implications on the level of states and nations. This thesis will mainly focus on the 

micro-level and partly also the meso-level. 

 

2.2.4 Characteristics 
 
Based on these schools of thought the EMF (Ellen MacArthur Foundation, 2013a, 

2015b) has developed and refined the following five characteristics of the circular 

economy: (1) design out waste, (2) build resilience through diversity, (3) rely on energy 

from renewables, (4) think in systems and (5) prices should reflect real costs.  

(1)  In a CE waste does not exist as it is designed out by intention. The technical 

materials are designed to be reused, refurbished, remanufactured or recycled 

and the biological materials are non-toxic, so they can be returned safely and 

easily to the soil.  

(2) Resilience is the ability of a system to absorb shocks and disturbances. The 

more our systems become efficient systems the more they become fragile and 

vulnerable to small disturbances.  

(3) All systems should ultimately run with renewable energy to first reduce and 

finally eliminate resource dependency on fossil energy and build resilience 

against external shocks (e.g. rising oil prices or supply shortages).   

(4) System thinking is fundamentally important for the CE and well shown in Figure 

2.3.  System thinking means to understand how parts of the system influence 
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one another within the system and how the system affects each single part. All 

elements are considered in relation to the environmental and social context.   

(5) To be able to be effective, prices of products in a CE need to reflect the full 

costs including costs of negative externalities. 

 

2.2.5 Principles 

The characteristics given by the EMF in chapter 2.2.4 lead to three following principles 

for action (see also Figure 2.5):  

(1) Preserve and enhance natural capital by controlling finite stocks and balancing 

renewable resource flows. Preservation can be done by dematerializing utility, for 

example, sending emails instead of letters or providing streaming services like 

Netflix instead of delivering a DVD. If dematerialization is not possible, processes 

are wisely selected to allow use of best-performing and renewable resources. 

Enhancement in the sense that the CE circulates technical materials and returns 

biological nutrients back to the biosphere for regeneration.   

(2) Optimize resource yields by keeping products, materials and components at 

highest utility at all times. This is achieved by designing products in a way they can 

circulate as often as possible and in the tightest (most inner) circles possible. 

Additionally, one aims to maximize the number of consecutive circles and the time 

each product spends in a circle by smartly building better products with often longer 

lifetimes. Biological nutrients are “designed to be consumed or metabolized by the 

economy and regenerate new resource value” (Ellen MacArthur Foundation, 

2015b, p. 7). The essence for creating additional value lies in cascading materials 

as often as possible through applications before returning them to the soil. For 
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example, the fibers of used clothes are used for isolating and filtering products in 

the Textile Recycling Valley in France (Up-tex & Team^2, 2013).  

(3) Foster system effectiveness. Think in systems and reduce damage to any 

surrounding system by actively designing out negative externalities such as water, 

air or noise pollution, toxic substances or land use. 

 

 

Figure 2.5. Principles of the Circular Economy (Ellen MacArthur Foundation, 2015b). 

 
 
 
2.2.6 Value creation in the Circular Economy - The power of the circles  
 
As we have seen in the above chapters, the circular economy reuses products, 

materials and components to be as resource efficient as possible to unlock value 

embedded in products, components and materials through different cycles, to realize 

savings and to minimize risk for companies as well as the society. This chapter 

explores how the characteristics and principles of the CE (see chapter 2.2.4 and 2.2.5) 
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drive, together with the power of the circles, four clear-cut sources of value creation 

(Ellen MacArthur Foundation, 2013a, 2015b). 

(I) The power of the inner circle: In Table 2.2 it can be seen that the 

tighter the circle, the more value can be preserved. So reuse of a 

whole product preserves more value than refurbishment and 

remanufacturing of the individual parts and more than simply 

recycling the raw materials. Compared to simple recycling, as 

known from the current linear economy, the tighter circles of the 

CE preserve more of a product’s or component’s value as they 

preserve its integrity, complexity and embedded labor and energy.  

(II) The power of circling longer: Every time a product cycles longer in 

the same cycle or passes through consecutive cycles it generates 

value in the sense that each prolonged cycle avoids the creation 

of a new product and use of material, labor and energy required 

for manufacturing. This value increases with increasing resource 

prices because use of new materials is avoided. However, the 

potential value decreases with growing operating and 

maintenance costs. Also rapid innovation of products could eat up 

the potential of prolonged cycles. 

(III) The power of cascading: When materials are reused across 

different companies or industries more value can be extracted 

from materials. For example, cotton used for clothing can be sold 

second-hand, then transferred to upholster furniture and later be 

used for insulation of houses before returned to the biosphere.   
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(IV) The power of uncontaminated material streams: It is not a cycle 

itself but facilitates cycling of products, components and materials 

as it increases collection, redistribution and reuse of them.  

 

 

2.3 The linear way of doing business 
 
In the current linear economy, the (linear) business models focus on growing through 

volume. Enabled by dropping resource prices and low environmental concerns, 

increasing throughput was one of the most efficient ways to grow in the past (Peter 

Lacy & Rutqvist, 2015). Profitability was and is maximized at the point of sales not over 

the lifetime of a product.  

One extreme but illustrative example is the consumer electronics industry. This 

industry continually introduces new products encouraging consumers to replace their 

products even if they are still functional. Outdated products are often disposed into 

landfills releasing hazardous substances in the air, soil and water causing 

environmental and health issues (Frazzoli, Orisakwe, Dragone, & Mantovani, 2010).   

Additionally, electronic contains a lot of valuable metals like gold, cooper or zinc which 

are lost if disposed in landfills. Another more perverse practice was unraveled by the 

2010 documentary “The Light Bulb Conspiracy” (Dannoritzer, 2011). Manufacturers 

designed products in a way they last shorter, break after a certain time of use and have 

to be replaced more often to boost revenues and sales. Circular models in contrast 

work for durability and take the total cost of a product over its total lifecycle into 

account. Surely, these are extreme examples and do not apply for every linear 

business model out there but these examples well illustrate some problems of the 

linear business model.  
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2.4 The business model concept 
 
Before talking about circular business models it is worth to gain a basic understanding 

of the business model (BM) concept. The concept of business model has raised 

significant attention from both academics and practitioners since its emergence in the 

late 1990s. In general, a business model is a tool to analyze how a business works. It 

is a concept, which explains how the different components of a business model work 

as a whole to create, deliver and capture value and aims to provide a holistic view on 

the business (Boons & Lüdeke-Freund, 2013; Frankenberger, Weiblen, Csik, & 

Gassmann, 2013; Osterwalder & Pigneur, 2010).  

The literature is not consistent about which components build up a business model. 

Nevertheless, a breakdown in four basic pillars is generally accepted (Boons & 

Lüdeke-Freund, 2013) and provides an easy to use reduction while providing a 

complete enough picture of a business’s architecture at the same time (Frankenberger 

et al., 2013). According to Frankenberger et al. (2013) the four central dimensions of 

a business model are:  

(1) Who are the customers of the business to whom the company provides and 

sells the created value? 

(2) What value is offered to the customer? Often referred to as the value 

proposition. 

(3) How does the company create and deliver the value? Meaning the processes, 

resources and capabilities does a company uses and combines to create value 

and deliver a product or service; 

(4) Why is the company’s business model financially viable? This aims to explain 

the financial rationale behind a business model and is related to the cost 

structure and the revenue mechanisms used to capture value.  
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For a more detailed inspection Osterwalder and Pigneur (2010) divided the above 

mentioned dimensions into nine building blocks (see Figure 6.3 in the appendix) using 

their Business Model Canvas, which is widely recognized by academics and 

practitioners. For a comparison of different conceptualizations see Table 2.3 below: 

 
Table 2.3. 
Comparison of business model concepts 
 
General Frankenberger et al. (2013) Osterwalder and Pigneur (2010) 
Create Value What – Value proposition  Value Proposition 

Create Value How – Processes, capabilities, resources 
Key partners, 
Key activities, 
Key resources 

Deliver Who and how – Relationship with 
customers 

Customer segments, 
Customer relationship, 
Distribution channel 

Capture Why – revenue mechanisms, cost structure Revenue streams 
Cost structure 

 Adjusted Depiction, original by Mentink (2014). 

 
“Considering the vast scope, which is subsumed under the business model umbrella, 

it becomes clear that, in the real world, a firm’s business model is a complex system 

full of interdependencies and side effects“ (Frankenberger et al., 2013). This should 

always be kept in mind when exploring circular business models later in this thesis 

since it also applies for CBMs. 

 

 
2.5 Circular business model 

The previous chapters provided a comprehensive understanding of the circular 

economy (chapter 2.2), the business model concept and identified new business 

models as one of the four major building blocks of the CE (chapter 2.2.3). This chapter 

answers research question 2 and 3 by identifying and describing new (circular) 
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business models, showing how they incorporate the characteristics and principles of 

the circular economy and how they can create value for businesses  

Circular business models are  generally described in the literature as “a business 

model in which the conceptual logic for value creation is based on utilizing the 

economic value retained in products after use in the production of new offerings” 

(Linder & Williander, 2015, p. 2). It can also be defined  as “the rationale of how an 

organization creates, delivers and captures value with and within closed material 

loops” (Mentink 2014, p. 35). The term “with or within closed material loops” is 

important as it entails that a CBM does not need to close material cycles itself (within 

its internal system boundaries), but can be part of a system of BMs which together 

close a material loop and keep materials in the economic system as previously 

mentioned in chapter 2.2.3. It also emphasizes on the importance of collaboration 

between companies pointed out by the EMF (see chapter 2.2.3). Lacy and Rutqvist 

(2015) define and differentiate between closed loops where companies engage in an 

internal material loop and open loops where companies engage with external partners. 

Closed loops and open loops are not mutually exclusive as shown by the example of 

Desso in chapter 3.1. 

Supported by the “three ways to start” of the Harvard Business Review article “How 

can businesses support a circular economy” by Tse, Esposito and Khaled (2016) this 

thesis identified the following three essential parts, which can also be seen as the three 

stages of the product life-cycle (described later), separating a linear from a circular 

business model:  

 

(A)  Product design, material selection and manufacturing according to the 

characteristic of the CE and more importantly to serve and empower the 
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different reverse cycles, which is related to the “how” of a business model (see 

table 2.3). 

(B) New ways of consumption, basically ownership-to-usage or Product Service 

Systems (PSS), related to the “what”, “who and how” and “why” of the business 

model framework (see table 2.3) 

(C)  Reverse cycles of products, components and materials also related to the “how 

value is generated” of the business model concept. 

 

As mentioned above these parts can be linked to the three general product life-cycle 

phases:  

(I) Beginning-of-life (BOL); 

(II) Middle-of-life (MOL); 

(III) End-of-life (EOL).  

 

According to Jun, Kiritsis, and Xirouchakis (2007, p.1) BOL includes design and 

production and thus is related to (A), MOL includes distribution, use, service and 

maintenance which is related to (B) and EOL includes reuse, reverse logistics, 

refurbishment, remanufacturing and recycling and thus is related to (C). At the EOL 

which is defined “as the point in time when the product no longer satisfies the initial 

purchaser or first user” (Winter, 2014, p.12) different value strategies can be applied 

to recover value from products (see Chapter 2.5.3).  

A partitioning into these three parts linking it to the product life-cycle phases serves 

the frequently mentioned importance of system thinking by the EMF. It gives a clear 

understanding of the rationale behind a circular business model while acknowledging 
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the complexity of circular business models. The following sub-chapters describe the 

three parts of a circular business model in depth. 

 

2.5.1 Circular product design and manufacturing (BOL) 
 
Product design is the basis to allow product, components and materials to cycle 

efficiently. At first stage it sounds relatively easy but it is a complex task where 

companies have to keep in mind the whole product life cycle and all stakeholders when 

initially designing the products. A clear view on the product, its nutrients (materials), 

suppliers, multiple customers and the above mentioned reverse cycle processes is 

necessary for an optimal circular design. Furthermore, it is essential to segregate the 

two materials of the circular economy, biological and technical nutrients plus avoiding 

the use of toxic substances.  

Following the Cradle-to-Cradle™ concept developed by M. Braungart and B. 

McDonogh the EMF identified five important areas of circular design:  

a) Material selection, which obviously is critical enabling circularity. 

b) Standardized and modular components so broken components and 

outdated components, which need to be updated due to e.g. fast 

innovation, can be replaced easily. This not only allows for an easy 

extension of the life span of a product but also facilitates refurbishing, 

remanufacturing and component harvesting. 

c) “Design-to-last” aims to keep products in use as long as possible and 

enables them to be reused as second hand with minimal or no need for 

repairs, maintenance or component replacement. This is not only 

beneficial for the consumer but also for manufacturer, which apply 
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product as a service models e.g. renting or leasing (see chapter 2.5.2), 

realizing savings from less maintenance and repair costs. 

d) Design for easy end-of-life treatment such as sorting, separation or reuse 

of products, components and materials aiming to also facilitate the 

upcycling processes and strategies (see chapter 2.5.3).  

e) Design for manufacturing which not only minimizes waste and energy11 

use but also takes into account possible uses of by-products and wastes 

following the principle of nonexistence of waste in a circular economy 

and every product or waste of one process is the input of another.   

 

Figure 2.6 of the RSA Action and Research Center (2013) illustrates the complexity of 

designing products and processes for a circular economy and circular business 

models. 

 

Figure 2.6. The Four Design Models (RSA Action and Research Center, 2013). 

                                            
11 In a circular economy as well as in a circular business only renewable energy should be used. 
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Other studies found design strategies and models which are similar to the ones of 

identified by the EMF. Bakker and den Hollander (n.d.) identified six by clustering 

research results and analyzing existing companies and the RSA Action and Research 

Center (2013) found four design models. Details and description of the mentioned 

strategies can be found in Table 6.1 in the appendix. 

 

 
2.5.2 New ways of consumption, selling and value propositions (MOL) 

This part of a circular business model refers to the building block (B) “New Business 

models” and deals with the point of contact between the manufacture and consumer, 

what relationship they have, what the value proposition is and how products are sold 

and consumed. This part is essential as it influences consumer behavior which is seen 

as one of the most critical parts in the transition towards a circular economy (Planing, 

2014) and helps companies to retain ownership of their products. To translate products 

designed for circularity into attractive value propositions for both consumers and 

companies, it is instrumental to move from a  ownership to a performance-based 

payment model where consumers become users instead of owners and companies 

keep control over ownership of products (Ellen MacArthur Foundation, 2015b). 

Therefore, manufacturer not only become responsible for the end-of-life (EOL) 

treatment but are able to capitalize on the value incorporated in these products. 

Consequently, companies have an incentive to optimize design of products and 

components (at the BOL) for higher end-of-live values (Winter, 2014). In the literature 

these kind of business models are also called “ownership-to-usage business models” 

(Winter, 2014, p.15) or Product Service Systems (PSS) and are seen as “one of the 

most effective instruments to moving the society towards a resource efficient, circular 

economy“ (Tukker, 2015, p. 76). Furthermore, these new ways of consumption and 
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revenue mechanisms are “the basis for establishing effective reverse networks on 

various levels” (Planing, 2014, p.5) since return of the product after a specified time of 

use is part of the contract. 

Barquet, de Oliveira, Amigo, Cunha, and Rozenfeld (2013) classified PSS into three 

types: (1) Product-oriented services (POS), (2) use-oriented services (UOS) and (3) 

result oriented services (ROS) which are described below.  

(1)  POS is the traditional sales model where the customer becomes owner of the 

product while the manufacturer provides, for example, services (e.g. 

maintenance or repair) which aim to extent product lifetime and customer 

satisfaction.  

(2) UOS: Ownership remains at the manufacture which sells only the use of the 

product, for example, by leasing12 or renting13 and remains in charge for 

maintenance and repair. As mentioned earlier this incentivizes the manufacture 

to design products for long durability and easy disassembly, remanufacturing, 

refurbishment or recycling. Simply in a way he can preserve, capture and 

recover as much value as possible from components and materials.  

Furthermore, companies can implement collaborative consumption models, 

where products are rented only for short period (minutes to hours). This model 

can have the additional advantage that assets and products are put to use as 

often as possible avoiding them to sit idle and decreasing in value while not 

providing any utility. Additionally, it reduces the demand for new manufactured 

products. The collaborative consumption model can increase flexibility and 

                                            
12 “Leasing: Users buy contractual right to use a product over a longer period of time, typically with rights 
to exclusive and individual access“ (Peter Lacy & Rutqvist, 2015). 
13 Renting: “Customers buy the right to use a product for a short period of time, typically less than 30 
days. A renting setup is generally more flexible than a lease agreement and customers might not have 
guaranteed unlimited access“ (Peter Lacy & Rutqvist, 2015). 
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availability for consumers as they can access potentially thousands of different 

products at different locations without being limited to a narrow range of 

products only available at central site or store.  

(3) ROS: The manufacturer charges for the result of products and remains owner 

of the product itself. Customers buy a predefined service. For example, a “clean 

and snow-free street” or “well-lit office space” Thus the same incentives and 

abilities are given to the manufacturer as for the UOS.  

 

One of the most important characteristics of the PSS model is that it aligns customer’s 

and provider’s interests for the product. Further, opportunities for applying these PSS 

lie in an increased interaction between companies and its customers and a long term 

relationship with them. The information from theses interactions can be used to 

improve both services and products and potentially increase customer loyalty, 

retention rates and consequently revenues (Ellen MacArthur Foundation, 2015b). 

Additionally, companies can be in contact with customers exactly at the point in time 

when they are disposing a product and start thinking and searching for a replacement, 

a new product or service. This constitutes a unique marketing and sales position and 

opportunity for the company (The Green Exchange, 2016). Furthermore, PSS can 

serve a strategic purpose by avoiding pure price competition of products, which 

increasingly becoming similar, if companies offer integrated solutions or experiences 

(Tukker, 2015). Additionally, consumers do not need to make high initial investments 

to get access to high quality products because they can simply rent, lease or buy the 

result or performance of for example a highly efficient washing machine (Bundles, 

2016). The PSS model could help companies to grow their market share and revenues 

by following the “pervasive shift in consumer behavior which increasingly leads to a 
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performance over ownership mentality” (Planing, 2014, p.2) mentioned in chapter 1.1. 

Finally, PSS can lead to innovation while reducing environmental impact and resource 

stress which could in return attract “green” customers. However, it might be difficult to 

get the numbers right for products of low-quality and value as there are of course costs 

for managing these PSS systems and programs and customers have the relatively 

cheap alternative to buy and own products. On the other hand, for high-quality and 

value products it is more difficult for consumers to fund the purchase of such a product 

and at the end-of-life such products have a greater value which the providers can easily 

capture by re-offering, refurbishing or reselling them (Peter Lacy & Rutqvist, 2015).  

The widely discussed and emerging sharing model can also be considered as a 

circular business model as it boots the utilization and productivity of existing products 

and reduces the demand for new manufactured products. Therefore, sharing is closely 

related to collaborative consumption mentioned above. A sharing platform model 

grants multiple consumers access to the same product and allows for consumption 

growth without consuming more resources, neither virgin nor recycled materials.  

Businesses who connect users with owners through their sharing platforms can create 

entirely new revenue streams for themselves by, for example, charging a transaction 

fee. Users benefit in terms of increased flexibility and availability at lower prices, 

compared to purchasing new products.  

Another new way of consumption and value delivery is to virtualize or dematerialize 

products and services. For example, in the past, music and movies were sold and 

provided via CDs and DVDs. Nowadays one can buy and consume these goods by 

streaming or downloading them without buying any kind of physical carrier. Obviously, 

dematerialization is not possible for manufactured goods, which are the main focus of 

the CE and this thesis, but it is worth mentioning. 
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Table 2.4 classifies the different strategies into a clear hierarchical order from inner to 

outer circles (see Figure 2.7). (I) the closest circle and thus the most efficient one in 

terms of value recovery, energy and labor use and (VII) the widest and least efficient 

circle as seen in chapter 2.2.6. 

 

Table 2.4 
Definition of MOL value strategies respective to their cycles 
 
Cycle Value Strategy  Short explanation and/or example  

I 
PSS types 
 

Procut-oriented service (POS), use-oriented service (UOS) result-
oriented service (ROS).  

I 
Collaborative 
consumption and 
Sharing 

Products and assets are collaborative consumed or shared between 
users or companies avoiding costly idle time and value decrease. 

II 
Repair and 
Maintenance 

Repair and maintenance of products to extend their lifetime and allow 
them to circle longer. 

A 
Dematerialized 
services 

Providing streaming services instead of renting DVDs (e.g. Netflix) or 
sending emails instead of letters. 

 
 
 
2.5.3 End-of-life value strategies (EOL) 

This stage refers to the building block C (see Figure 2.4) and is the third essential part 

of a circular business model according to definition and to Mentink (2014), as it closes 

the loop and is a fundamental source of value creation for the company (see chapter 

2.2.6). Traditionally14 companies created a product or value and sold it to the customer, 

perhaps with adding after sales services. The circular approach goes beyond the linear 

approach and enables companies to create additional value for themselves and 

consumers after the product no longer satisfies the need of the initial consumer.  

Companies can apply different value strategies to recover and capture the embedded 

value. In the following Table 2.5 the most important value strategies are defined and 

                                            
14 Traditionally meaning the linear “take-make-waste“ model. 
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linked to the different hierarchical cycles of the Butterfly diagram ascending from inner 

to outer cycles (see Figure 2.7). 

 

Table 2.5  
Definition of EOL value strategies respective to their cycles. 
 
Cycle Value 

Strategy  
Definition  

III Reuse  Reuse is the second hand trading of product of use originally designed.  

IV Refurbish “The purpose of which is to bring the quality of used products up to a 
specified level by disassembly to the module level 5, inspection and 
replacement of broken modules. Refurbishing could also involve 
technology upgrading by replacing outdated modules or components with 
technologically superior ones” (Parlikad, McFarlane, Fleisch, & Gross, 
2003, p.5). 

V Remanufacture “The purpose of which is to bring used products up to quality standards as 
rigorous as those for new products by complete disassembly down to the 
component level and extensive inspection and replacement of 
broken/outdated parts” (Parlikad et al., 2003, p.5). 

VI Component 
Harvesting 

“The purpose of which is to recover a relatively small number of reusable 
parts and modules from the used products, to be used in any of the three 
operations mentioned above” (Parlikad et al., 2003, p.5). 

VII Recycle  “The purpose of which is to reuse materials from used products and parts 
by various separation processes and reusing them in the production of the 
original or other products” (Parlikad et al., 2003, p.5). 

X Energy 
Recovery  

Incineration or safe return to the biosphere (Ellen MacArthur Foundation, 
2013a; Parlikad et al., 2003). 

 

How the EOL strategies capture value has been discussed, see Table 2.2 and chapter 

2.2.6 “Value creation in the Circular Economy - The power of the circles”. However, 

additional advantages can be realized if EOL strategies are applied. For example, 

remanufacturing old products can help to fight off low-end competitors as 

remanufactured products can be sold at a discount. Further if remanufacturing is 

performed by the OEM itself, the manufacturer is able to better protect its brand image 

because the OEM has control over quality of remanufactured products. By 

remanufacturing products, the OEM is also able to sell like-new-quality products at a 
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discount as he is able to preserve the embedded material, energy and labor. This not 

only benefits customers but also the company as it can grow its market share by 

serving additional customer segments. One potential threat mentioned by many 

businesses to the remanufacturing and refurbishing strategy  is the cannibalization of 

existing sales (Peter Lacy & Rutqvist, 2015). Hence these products need to be 

marketed wisely where cannibalization is minimized. However when comparing gross 

profit of a newly manufactured product to a remanufacture one sold at a 20 percent 

discount, the remanufacture product can have a 50 percent higher gross profit and if 

combined with a leasing contract even the gross margin can increase up to 175 percent 

(All-Party Parliamentary Sustainable Resource Group, 2014). 

 

 

Figure 2.7. End-of-Life value strategies and cycles. 

 

Figure 2.7 visualizes the hierarchical order of the different cycles and their strategies  

mentioned in Table 2.4 and Table 2.5, relates them to the supply chain and illustrates 
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their relationship to the “power of the circles” (chapter 2.2.6) and their way of value 

creation from high effective value recovery (I) to less effective (VII) (see also Table 

2.2). 

As mentioned before the different parts of a circular business models are highly 

interrelated, interdependent and complementary as will be illustrated in the following 

chapter 3. For example, the right design facilitates the component harvesting or 

recycling of end-of-life products and applying a suitable PSS allows more efficient 

return networks and reverse cycles since return of the product after a specific time is 

part of the contract.  Different PSS however require different design strategies. 

 

 

3 Circular business models in practice 
 
 
The following chapter aims to illustrate the application of circular business models by 

using real life examples of both, innovative incumbent companies and start-ups. The 

second goal is to provide evidence and answer the research question four: “Are 

companies already successfully applying circular business models?”. Therefore, cases 

of innovative companies, which successfully apply circular business models, will be 

discussed, analyzed and linked to the various components and strategies of a CBM 

described in chapter 2.5. The cases have been selected to illustrate the application of 

the different components of a circular business model, their interdependency and how 

these components combined make up a circular business model. Some examples are 

more circular than others but all demonstrate a successful application of a combination 

of circular business model components and strategies. Furthermore, the examples aim 
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to demonstrate the correlation between circular business models and economic as well 

as ecologic revenue.  

Whether a business is successful or not can be measured in different ways. Financial 

sustainability, e.g. profitability, is one obvious measure, but since many of the analyzed 

companies are not public or do not report separately for their circular business 

divisions, it is difficult to obtain financial data for each of them. However, this thesis 

does not aim to compare one circular business model to another but aims to determine 

whether there are existing examples of successful circular business models. The 

success of a business model can also be measured by other factors. For instance, the 

number of new contracts, revenue growth, revenue growth compared to industry 

average, market share, market share growth or age of the business are indicators for 

the success of a BM and also future expectations, e.g. reflected in the share price of 

companies. Take for example Tesla, which is at the moment not profitable but is valued 

with a market cap of 30.69billion USD15 (Yahoo! Finance, 2016). Beside these 

“traditional” measures, this thesis will assess success also in terms of reduced 

environmental impact, reduced resource consumption and generated ecologic 

revenues as this is the major aim of the circular economy. To answer research question 

four this thesis will make use of the above mentioned variety of measures indicating 

success.  

Before discussing circular business models it should be mentioned that there are 

neither 100% only linear, nor 100% pure circular business models due to practical and 

physical limitations (Van Renswoude, Ten Wolde, & Joustra, 2015). For example, 

“many technical materials can only be reused or recycled a number of times. For 

example, the recycling of aluminum is limited to a number of times due to material 

                                            
15 At the 23rd of September 2016 at 11:36am (CET).  
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fatigue and with today’s technology the addition of at least 5 % pure virgin aluminum 

is required to ensure the composition meets quality standards” (Mentink, 2014, p.20). 

Furthermore, we will see there are various ways to implement circular strategies. Every 

company, industry, market and consumer is different and thus needs customized 

CMBs to be successful. One cannot implement any sort of strategy without 

implementing supporting and even complementary ones and without carefully 

analyzing one’s business.  

 

3.1 Desso 
 
One example of a successful circular business is the Dutch based Desso Group, a 

leading supplier of high quality carpets for commercial and private use. Desso is one 

of the pioneers of the circular economy following the Cradle-to-Cradle® design concept 

since 2008 (Desso, 2016). Desso applies a hybrid of a CBM with closed and open 

loops (see Figure 2.1) also offering its customers a leasing option with a full-service 

carpet including installation, cleaning, maintenance and removal. With the leasing 

option and the established ReStart® program Desso collects recyclable carpets also 

from third party manufacturers. With their innovative recycling technique, called 

Refinity®, Desso is able to separate the yarn from the backing of the carpets. The 

recovered yarn then returns to the supplier for recycling and production of new yarn, 

and the bitumen of the backing is sold for second use to the road and roofing industry 

(Desso, 2016). 
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Figure 3.1. Desso's circular business model - Closed & open loop hybrid. 

 

Desso not only sells by-products but also buys and uses “waste” for production. For 

example, Desso buys around 12,000 tons of a residue of calcium carbonate, which is 

a by-product of softening water to make it drinkable, from the water industry. However, 

today the material comes at a price, which is twice as much as the virgin material (Fox, 

2015).  

According to Cradle-to-Cradle principles Desso redesigned its products to allow more 

efficient and cheaper material recovery. For example, new carpet backing is 100% 

recyclable and up to 70% of all materials used in Desso’s production process meet 

circular criteria (Fox, 2015). Additionally, Desso increased its use of renewable 

electricity and aims to exclusively use green electricity by 2020 (Desso, 2016). Table 

9.1 summarizes the different circular strategies used by Desso  and relates them to 

the three main parts of the CMB (see chaper 2.5.). 
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Table 3.1  
Desso's circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 
Material Selection 

• 70% circular materials 
• use of recycled 

materials 
• use of by-products 

from other industries 
 

Use-oriented service (UOS)  
• leasing of carpets 

Recycling 
• Refinity® separation 

technology  
• Selling by-products 

from recycling to other 
industries  

Design for easy end-of-life 
treatment 

• use of 100% recyclable 
materials 

 ReStart®  
• Not only own products 

but also recyclable 
products of other 
manufacturers (1,342 
tons in 2015) 

Design for manufacturing   
• use of renewable 

energy 

  

 

Applying circular strategies improved Desso’s revenues, market share and profitability 

while reducing environmental impact of its business. Since 2007, four years after 

Desso started shifting to a circular business model, its European market share of the 

carpet tile business increased from 8% to 23%. Furthermore, Desso managed to 

increase its profitability from 1% (2006) to 9.2% (2010) despite the global recession 

and a carpet market shrank by 30% (Balch, 2012; Beavis, 2012). 

On the environmental side Desso reduced its direct and indirect carbon emissions by 

54%16 and uses 65% recyclable materials. Dealing with waste according to circular 

economy principles, Desso achieved that 34% of its waste was either recycled via the 

technical cycle or the biological sphere (see Butterfly diagram of the CE Figure 2.3) 

and 45% were regenerated in the cement industry (Desso, 2015). 

 

                                            
16 2015 compared to 2007. 
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3.2 Caterpillar  

Another successful example is Caterpillar. The global leading manufacturer of heavy 

machinery, equipment and engines remanufactures its products and components 

since the early 70s. By taking back components, remanufacturing and refurbishing 

them, Caterpillar recaptures value, reduces the environmental impact and adds value 

for customers.  

To successfully implement Cat® Reman Caterpillar had to rethink its design process 

shifting from an efficiency driven design to a design for easy disassembly and 

remanufacturing. To recover products and components at their end-of-life, Caterpillar 

grants every customer, who replaces a Cat product by a Cat® Reman product, a 

financial discount (compared to a new product), called “core discount” under the 

condition he returns the old component and the returned component passes a certain 

inspection process (Cat® Products, 2013). This way Caterpillar incentivizes customers 

to return used product and components. In specialized facilities the products are 

dismantled, components refurbished and products remanufactured. At the end of the 

process the remanufactured products have like-new-quality and warranty but only cost 

a fraction of the price of new products. In addition to remanufacturing and coherent 

with its new design strategy for durable products, Caterpillar also rents out his Cat® 

heavy equipment and machinery (Cat® Rentals). 

Caterpillars remanufacturing business employs over 4,100 people in 17 facilities 

worldwide (Snodgress, n.d.), it generated more than $1billion in sales in 2005, is one 

of the fastest growing divisions of Caterpillar and is expected to be one of the largest 

growth opportunities, growing 15% annually, for Caterpillar (Fried, 2007). Caterpillar 

became such an expert for remanufacturing that the company, in addition to their 

remanufacturing business of own products, also remanufactures products for third 



 51 

party OEMs such as cars for Ford, military tanks or locomotives. Stating in total 

2.2million recovered units in 2011 (All-Party Parliamentary Sustainable Resource 

Group, 2014; Snodgress, n.d.). Caterpillar remanufactures more than two million 

components annually meaning it recycles on average 68 million kilograms of end-of-

life iron, over 90 tons of cardboard and over 1.5 million kilogram of wood each year.  

Caterpillar’s remanufacturing business saves Caterpillar real money as material costs 

are 65% of Caterpillars operating expenses are material costs (All-Party Parliamentary 

Sustainable Resource Group, 2014). It also adds value for customers by selling Cat® 

Reman products with same-as-new quality, performance and warranty at a fraction of 

the price of an entirely new product. By renting out its products Caterpillar offers its 

customer a cost-effective solution to avoid expenses and financial risks related to 

owning and maintaining a large and expensive fleet, which is often one of the largest 

investments in the industry (Whayne Cat®, 2016).  Finally, remanufacturing products 

significantly reduces the environmental impact. Consider a Cat® Reman cylinder head. 

Compared to a new one the Reman product emits 61% less greenhouse gases, 93% 

less water, 85% less energy is consumed and over 99% less material is consumed. 

Finally, 99% less landfill space is used if a product is remanufactured (Snodgress, 

n.d.). Additionally, the remanufacturing process results in an 62% safety advantage for 

workers. Table 3.2 summarizes the benefits a remanufactured product using the 

example mentioned before.  

 

Table 3.2  
Remanufactured vs. new product 
 
Cat® Cylinder Head GHG Water use Energy use Material use Landfill space 

Remanufactured 
vs.  
newly manufactured 

- 61% - 93% - 85% - 99% - 99% 
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The above mentioned remanufacturing for large third party OEMs indicates that 

remanufacturing products is on the one hand a profitable business but on the other 

hand also requires a lot of expertise and capital intensive investments in facilities and 

R&D (Snodgress, n.d.). Figure 3.2 below illustrates the connection between the 

remanufacturing process and the normal product lifecycle as well as the different 

stages of each of them. Furthermore, it well illustrates the circularity of the business 

model and the reuse of resources and materials to “infinity”. 

 

 

Figure 3.2. Caterpillar's circular business model (All-Party Parliamentary Sustainable Resource Group, 2014). 

 

Table 3.3 provides an overview of the different circular components which Caterpillar 

uses to build its circular business model, Reman.  

 

Table 3.3 
Caterpillar's circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 
Design for easy disassembly 
and remanufacturing  

Use-oriented service (UOS)  
• Cat® Rentals: renting 

heavy equipment and 
machinery 

Recover system  
• “Core discount”   
 

Design-to-last  Remanufacturing 
Modular Design   
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3.3 Michelin 
 
The world’s second largest tire manufacturer in terms of revenues (Davis, 2014) has 

launched a new business called Michelin solutions adopting a PSS strategy, the ROS 

model. With EFFITIRESTM customers of Michelin solutions can enter a contract to pay 

for their tires only per kilometer travelled. Customers do not have to purchase the tires 

or have to care about maintenance, certification and repair but simply pay for each 

kilometer driven. Michelin solutions manages with its expertise, provides frequent 

inspection of tires and even roadside assistance within 2 hours if a tire breaks down 

(Michelin solutions, 2016a). With this model Michelin has aligned its own interests with 

the interests of its customer, namely to produce long lasting tires, which need a 

minimum of maintenance and do not break down causing unpredictable costs and 

consequently reduce productivity of customers. The PSS allows their customers to 

reduce their overhead and managing costs and their exposure to financial risk as their 

costs become easily predictable. Furthermore, Michelin solutions promises its 

customers to increase their profit margin and indentures itself to reduce its customers 

fuel consumption and, if no reduction is achieved, to refund part the contracts budget 

(Michelin solutions, 2016b). 

In Germany, Austria and Switzerland alone Michelin solutions now manages over 

60,000 trucks and 40,000 cars (Reifenpresse, 2016). For its UK customer Hermes, the 

consumer delivery specialist, Michelin solutions contributed to a reduction in fuel bills 

of 12% (equivalent to about 1million liters of fuel) over three years by managing the 

tires of Hermes’s fleet of 190 tractor units, 368 rigid trucks and 760 trailers (Tyrepress, 

2015a). Michelin solutions success with EFFITIRESTM reflects in the recent renewal of 
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several medium-term17 contracts with large logistic companies (Gummibereifung, 

2016; Reifenpresse, 2016; Tyrepress, 2015a, 2015b, 2016). While EFFITIRES 

generates economic revenue for Michelin, it reduces the CO2 footprint of its customers 

as with constant maintenance and repairs vehicles operate with higher fuel efficiencies. 

Additionally, by, for example, regrooving tires Michelin prolongs the lifetime of the tires 

and avoids newly manufactured tires and consequently excess consumption of 

resources. After their end-of life Michelin takes back tires for recycling and uses 

recycled materials in their production process for new tires (Douspis, 2016; Michelin, 

2014). 

 

Table 3.4 
Michelin solution's circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 

Material election 
• 30%* of materials used 

for tire production are 
renewable resources 
or recycled tires 

Result-oriented service (ROS)  
• EFFITIRES™: Pay for 

tires per kilometer 
driven 

 
Disposal service  
 

Design for durability Maintenance and Repair Recycling  
*by 2020. 

 

3.4 Philips  

The Dutch based consumer electronic company Philips, which made in 2015 30.6% of 

its total revenues of €24.2 billion (Philips, 2015) with its lightening business, invented 

in collaboration with one of its commercial customers, a result-oriented service (ROS) 

for lightening – “pay per lux” (Rau, n.d.). Consumers pay only for the light itself not for 

electricity used for lightening, lightbulbs, cables or any other equipment necessary for 

lightening. And Philips retains ownership of the equipment. Together with its 

                                            
17 Medium-term: Three to five years. 
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commercial customer Phillips agrees on the level of lightening, the type of lightening 

(e.g. cold or warm light) and the places, which have to be lightened. To design out any 

overcapacity in terms of material or energy, natural light was utilized as much as 

possible so lighting was only installed in places where necessary.  As mentioned above 

Philips is also paying for the proportion of electricity used for lighting. This gives Philips 

an incentive to increase efficiency as every reduction in energy consumption translates 

into a higher profit margin for Philips. Consequently, this model also translates into a 

lower environmental impact in terms of energy and material consumption. For 

example, to reduce energy consumption Philips choose to install LEDs, which produce 

light with far less electricity than conventional light bulbs. Additionally, Philips applies 

smart and machine-to-machine technology like sensors, controller systems and smart 

meters to be able to perform preemptive maintenance and to minimize energy 

consumption. For example, energy consumption was reduced by using a sensor and 

control system which dimmed or brightened the artificial light according to the presence 

and motion of daylight (Rau, n.d.). Installing efficient LED lights alone saved about 

35% of electricity. Together with the smart components the smart lightening system 

reduced the electricity bill by over 55% (Rau, n.d.).  

Philips’ result oriented service not only benefits the consumer and the company but 

also the environment. Consumers are able to use highly energy efficient and high-tech 

smart lightening systems without the need for large initial investments. Also customers 

do not need to worry about any maintenance or service costs and pay only for each 

hour of light. Finally, the system can easily be adapted or upgraded providing the 

customer with a higher flexibility (Rau, n.d.). 

The manufacture Philips benefits from securing resource supplies since at the end of 

the contract the components return to Philips and can be taken back into their 
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production cycle and materials can be reused. In addition, Phillips believes that 

switching its business model will sustain their market leadership in the lighting industry. 

They consider lighting as a service to be “the most effective form of delivering value to 

its customers” (Lacy & Rutqvist, 2015, position 2483).  

The potential benefits for the environment would be significant if this model would be 

applied large scale. A study has revealed that as of 2015 19% of global electricity, an 

equivalent of 1,900 megatons of CO2, was used for lighting. By 2030 the global trends 

mentioned in chapter 2.1 will lead to an estimated 35% increase in lighting points 

globally (compared to 2006) further increasing the electricity consumption and stress 

on the environment (Phillips Lighting, 2015). According to Philips potential savings of 

50 to 70 percent could be realized by using efficient lighting technology. Those savings 

can be pushed up to 80 percent combined with smart technology (Crowther, Herzig, & 

Feller, 2012) With the right incentive (possible trough light as a service), the 

replacement of conventional light bulbs with LEDs alone would save globally €272 

billion in energy costs, 1,400million tons of CO2 and about 1250 new power plants 

(Phillips Lighting, 2015).  

 

Table 3.5 
Philips’s circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 

Design for efficiency Result-oriented service (ROS)  
• Pay-per-lux 

Disposal service 
 

Designed for durability Maintenance and Repair Refurbishment of system 

  Recycling 
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3.5 Car2go 

Car2go, a company founded by German auto manufacturer Daimler in collaboration 

with car rental company Europcar, is another successful example of how to apply a 

collaborative consumption or PSS model. Car2go offers a flexible, affordable and 

convenient service to use cars within cities without having to own them. Once 

customers have validated their driving license and subscribed to Car2go’s service they 

can locate and access Car2go’s cars via their smartphones 24/7. Instead of paying per 

km driven like in the example of Michelin solutions, Car2go customers only pay per 

minute driven. Customers face no additional charges for e.g. fuel, parking, insurance 

or have to give any deposits or pay annual fees. For example, in Germany users pay 

between €0.24 and €0.29 per minute. This way customers can easily pick up a car for 

one-way trips, e.g. to the airport or a dinner party, and drop it at a parking space close 

to their destination. On the operations side Car2go is incentivized to maximize their 

asset utilization as profits depend on bookings per car. Car2go is able to leverage the 

data collected from user behavior to effectively and efficiently distribute cars among 

the cities concentrating them at areas and times when demand is estimated to 

increase. Furthermore, the company can use information submitted from the cars to 

do preventive maintenance to minimize downtimes and maximize asset utilization. The 

company also encourages user to help run the system smoothly by offering free 

minutes to refuel cars below a certain fuel level by using a prepaid gas card, which is 

in the car. Furthermore, Car2go not only offers gasoline cars but also electric vehicles 

in certain cities for example Stuttgart (Germany), Amsterdam (Netherland), Madrid 

(Spain) or San Diego (USA). 

To work profitable and to attract customers this model needs a certain demand and a 

delicate balance of demand with supply because customers want to quickly access 
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cars wherever they are and profitability is driven by the utilization of cars. Therefore, a 

certain scale is critical for the success of this model.  

 

Table 3.6 
Car2go's circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 

Renewable Energy  
• potentially possible with 

electric vehicles 

Use-oriented service (UOS)  
• Pay per minute driven 

No specific strategy observed 

De-materialized service 
• Cars can be accessed 

via phone. No need for 
keys or access cards. 

  

 

Car2go is the largest carsharing company in the world and one of the largest in electric-

mobility carsharing (Martin & Shaheen, 2016). As of September 2016 Car2go is 

represented in nine countries and thirty cities (15 in Europe, 14 in North America and 

1 in China). It has a registered user base of nearly 2million users worldwide, over 

14,000 vehicles in its fleet, of which are 1,320 full electric vehicles, and operated over 

71million trips (Car2go, 2016). With Car2go Daimler created a new steadily increasing 

revenue stream. On average the revenues of car2go Germany alone increased 20% 

each year from 2013 till 2015 (see Table 6.2). However, one has to mention that 

Car2go is not profitable yet (see Table 6.2) and was not always successful when 

entering new markets (BBC News, 2014). However, the Boston Consulting Group 

specifies in a 2016 report the potential annual revenue for carsharing services to be 

€4.7billion worldwide by 2021 with Europe being the biggest revenue-generating 

region (Bert, Collie, Gerrits, & Xu, 2016).  

A 2016 study of the Transportation Sustainability Research Center analyzed the 

environmental impact of Car2go on five north American cities. According to the study 

each Car2go vehicle led to a decrease of 5.5 to 12.7 tons of greenhouse gases (GHG) 
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per year per vehicle on average. Each household using Car2go is estimated on to 

reduce its GHG emissions between 4% and 18% per year, on average a reduction of 

10% per Car2go household per year. Furthermore, the availability of Car2go 

suppressed 5 to 10 new car purchase per Car2go vehicle and in total removed 

between 7 to 11 cars from the road per Car2go vehicle.  

The business model of Car2go not only generated an entirely new revenue stream for 

Daimler but also significantly reduces the GHG emissions, reduced material use as a 

significant number of old cars were removed from the streets and reduced natural 

resource extraction as a significant number of new cars were not sold and 

manufactured.   

 

3.6 Google 

One of the largest technology companies, Google (Alphabet), manages its data 

centers applying circular economy principles and total-costs of ownership principles 

rather than accounting rules, which allows for redeployment of components based on 

remaining economic value. Google custom designs its servers to minimize vulnerability 

by excluding any unnecessary components for example, chipsets, peripheral 

connectors or video cards. Every quarter Google asses the life stage of all components 

in its datacenters and analyses their total costs of ownership compared to new 

hardware. This process leads to three different treatments of end-of-life components: 

(1) hardware suitable for own reuse are refurbished and put back, (2) access 

components are sold in close cooperation with retailers on the secondary market and 

(3) obsolete and non-reusable components are transferred to a recycling partner (Rana 

& Brandt, 2016).Coherent with the cycles illustrated in Figure 2.7 Google applies the 

key circular strategies from tighter to outer circles, from sharing computation power 
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over maintenance, reuse, refurbish and remanufacturing to recycling, in order to keep 

products, components and materials at their highest utility and value at all times (see 

Figure 3.3). 

 

Figure 3.3. Google´s cycle strategies 

 

Google pushes the utilization of each server using sophisticated software and machine 

learning to share and distribute server capacity wherever needed. Therefore, Google 

avoids servers to sit idle, decrease in value and also minimizes the need for newly 

manufactured servers. Google continuously repairs servers to extend life expectancy 

and does so by using a mix of new and refurbished spare parts where refurbished 

components made up 75% of all parts in 2015. Additionally, Google prolongs servers’ 

life by upgrading obsolete technology components. In 2015, 52% of components used 

for upgrading were refurbished parts. The replaced components travel back to Googles 

own server manufacture for quality inspection and possible refurbishment, reuse or 

recycling (Rana & Brandt, 2016). Similar is the process if a server is decommissioned 

from the data center. The server is send back to Google’s internal server manufacturer 

where the server is disassembled and after a quality inspection components are either 

refurbished and reused or send to a recycling partner. Google’s internal manufacturing 
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unit not only uses new parts to assemble servers but also refurbished components. In 

2015, remanufactured servers made up 19% of all newly deployed machines. Every 

excess component, which Google cannot use for internal upgrading or 

remanufacturing, is sold in close collaboration with partners at the secondary market 

(nearly 2million parts in 2015). In addition, Google purchases significant amounts of 

renewable energy to power their operations. As of February 2016, Googles energy 

purchases amounted to 2GW of renewable capacity (Demnasi, 2016). 

 
Table 3.7 
Google's circular strategies 
 
Beginning-of-life (BOL) Middle-of-life (MOL) End-of-life (EOL) 

Design for durability 
• Minimizing vulnerability 

 
 
 
 

Share 
• Computation capacity 

is shared among 
machines. 
 
 

Reuse 
• Re-sell excess 

components at 
secondary market 
(2million* components 
annually) 

Modular design 
• Easy upgradability 

 
 
 

Maintain & Repair 
• Prolong lifetime of 

servers 
• Using 75%* 

refurbished parts* 

Refurbish 
• Refurbish and reuse in 

own datacenters 
 
 

Design for easy disassembly  
 
 
 
 

Upgrade 
• Using 52%* 

refurbished parts 
 
 

Remanufacture 
• 19%* of deployed 

servers are 
remanufactured 
servers 

Renewable energy  Component harvesting 

  Recycle  
*in 2015 (Rana & Brandt, 2016). 

 

Applying circular economy principles results in financial benefits for Google and 

ecology revenue for the environment. By applying circular economy principles to its 

server management, Google has “saved hundreds of millions of dollars in material 

costs” says J. Miller (2016), Google’s vice president of global operations. As of 

September 2016, 6 put of 14 of Google’s data centers achieved “Zero Waste to 
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Landfill”18 status meaning that they reached a 100 percent landfill diversion of waste 

(Futrell, 2016).  Furthermore, current renewable energy capacity purchased by Google 

(2 GW) has the “same carbon impact as taking nearly 1 million cars of the road” 

(Demnasi, 2016, p.1). 

 
 
 

4 Discussion and Conclusion  
 

This chapter concludes on will the four sub-question and provides a final conclusion 

about the results regarding the main objective of the thesis.  

 

RQ1: What is the Circular economy and what is it about? 

Despite the fact that no standardized definition of the circular economy exist yet, 

research seems to agree that a circular economy is an economy, which reduces 

consumption of virgin resources by recovering all materials using closed material 

loops. The overall aim of the circular economy is to be restorative and regenerative by 

intention and design and to create value long term. Therefore, it is essential to design 

out hazardous substances and to strictly distinguish between safely biodegradable 

materials and non-biodegradable technical materials. In addition, the circular economy 

is exclusively powered by renewable energy. In my opinion the conceptualization of 

the CE of the Ellen MacArthur Foundation should be used as a standard framework as 

it received a certain degree of legitimation through the adoption of the concept by 

governments, businesses and academics.   

 

                                            
18 For definition see http://industries.ul.com/environment/zero-waste. 
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RQ2: Are there new business models which are coherent with the circular economy? 

The research conducted shows that there is a large variety of new business models, 

coherent with the circular economy and that they can consist of multiple components. 

The three essential stages of a circular business are (I) the design of products, (II) the 

way of consumption of products and (III) the end-of-life treatment of products 

connected again to the first stage via reverse cycles. Therefore, the essential and 

distinguishing factor for a circular business model is that the CBM takes a complete 

product-life perspective considering the total costs, economic and environmental of a 

product. The multiple components and strategies a circular business model can consist 

of are summarized in the following table.  

 

Table 4.1 
Different components and strategies of a circular business model 
 
(I) Design  
Beginning-of-life 

(II) Consumption 
Middle-of-life  

(III) Reverse Cycles 
End-of-life 

Material selection Product oriented services Reuse 

Standardized and modular 
design Use-oriented services  Refurbish 

Design-to-last Result-oriented services Remanufacture 

Design for easy end-of-life 
treatment 

Collaborative consumption or 
sharing  Component Harvesting 

Design for manufacturing  De-materialized services  Recycle  

Dematerialization Repair and Maintenance   

 

 

As mentioned above there are millions of ways to combine the different components 

and strategies. These strategies are not mutually exclusive and do not all need to be 

applied to form a circular business model. However, many of them are complementary 

and interdepended to each other. For example, for a Result-oriented service it makes 
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sense to design products to last and to be modular as it facilitates upgradability 

(refurbishment) as well as repair and maintenance. These theoretical findings have 

been supported by the analysis of existing circular business models. This analysis also 

showed that circular business models are always customized to the specificities of the 

product, industry, market, customer and consumer.  

 

RQ3: How do these business models create and capture value for businesses? 

The theoretical research revealed that there are different ways how these business 

models create value for companies. The two main ways of value creation and capture 

are through the reverse cycles and Product Service System models. The reverse 

cycles enable companies to recover value from products and components in the sense 

that they are able to preserve the embedded energy and labor costs. By 

remanufacturing, businesses can save material, energy and labor costs compared to 

newly manufactured products while quality still remains high (e.g. Caterpillar). The 

potential of value recovery from end-of-life products decreases along the different 

cycles but remains significant (see Table 2.2). Additional benefits, for example of 

remanufacturing, are that companies are able to fight of low end competitors and grow 

into lower market segments as they can sell like-new-quality remanufactured products 

with the same warranty at a discount. Further, remanufacturing of products can lead 

to 175% higher gross margins compared to newly manufactured products.   

The second main mechanism for value creation is the Product Service System (PSS) 

at the point of consumption. Due to the close and long term relationship companies 

can gain insights into consumers’ behavior and preferences. Insights can be leveraged 

for innovation of products and offer unique sales opportunities. Furthermore, 

businesses can avoid pure price competition by offering integrated solutions and 
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increase customer satisfaction through e.g. durability and upgradability of products. 

Additionally, manufactures of high-quality products can increase revenues by selling 

only the use or performance of their products for small money releasing consumers 

from high initial investments. However, one should mention that the PSS strategies are 

best suited for high-quality products as it is difficult to get the number rights for low-

quality as the costs of owning a product are lower. 

In addition to the two main routes of value creation and capture companies can save 

energy and create additional revenues by intelligently designing and manufacturing 

their products and selling any by-products and “wastes” as input to third party 

manufactures.  

 

RQ 4:  Are companies already successfully applying circular business models? 

The conducted research has revealed that there are successfully operating circular 

business models. Some of them already exist since decades, for example Desso and 

Caterpillar  (see chapter 3.1 and 3.2), have grown significantly and demonstrated their 

economic and “environmental” success. However, we have seen that 100% circular 

models are difficult to achieve, often requiring cooperation and collaboration between 

competitors and industries to come closer to full circularity (e.g. Desso). Consider 

Car2go, it is a strong example of a PSS consumption model, maximized asset 

utilization, reduction of virgin material consumption and reduction of GHG but it 

operates only 9.4% of electric vehicles and we do not know if the electricity is sourced 

from renewables. Furthermore, we cannot observe if the vehicles are manufactured 

according to circular economy principles and disposed using circular EOL strategies. 

Nevertheless, the example of Car2go clearly demonstrates that there is a market for 

circular business models, that this CBM significantly reduces environmental impact 
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and that there is the potential to achieve full circularity by close cooperation with the 

car manufacturer and using renewable energy. The Car2go example also reveals one 

essential challenge for circular business models: Scale. A certain scale is necessary 

make business models viable (e.g. Car2go) or to drive down costs of e.g. recycled or 

renewable materials (e.g. Desso) to make them cheaper than virgin materials. 

However, the Caterpillar and Google example demonstrate that if enough scale is 

achieved, the circular strategies work profitable. Finally, we can conclude that 

companies already successfully apply circular business models in the sense that all 

examples prove that there is a growing demand and market for these models. CBMs 

are able to work profitable, generate economic and ecologic revenues and reduce 

environmental impact. But we also conclude that it remains a challenge to make 

circular business models fully circular as it requires increasing collaboration and 

commitment. Furthermore, a certain scale is often necessary to make CBMs 

economically rewarding. Nevertheless, we have to acknowledge that the circular 

economy is a holistic approach and that finally success, in terms of circularity and 

sustainability, depends on everyone’s contribution and collaboration as our economic 

system and its businesses are highly interdepend. 

	
4.1 Limitations and prospective  
 
This thesis could not take every aspect of a circular business model into account but 

focused on the main parts and the parts, which are observable from the outside. 

Therefore, this thesis relies on external data, mainly on data provided by companies 

and data publicly available. Data published by companies could be subject to an 

upward bias in the sense that companies want to present themselves as good as 

possible. Furthermore, this thesis focused on successful examples of circular business 

models but one need to acknowledge that there are also examples of companies failing 
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with CBMs. For example, CRAiLAR technologies a Canadian cleantech start-up 

producing natural and synthetic fiber. However, the circularity wasn’t necessarily the 

reason for failure. Future research could focus on why circular business models fail in 

order to prevent other companies to do the same mistakes. There might also be a 

limitation in the sense that no governmental subsidies were taken into account when 

analyzing the success of the business models. In general, the information and 

academic literature on the topic was very limited due to the relatively novelty of the 

concept.  

Future research should analyze the factors why companies fail with circular business 

models. It would help companies to better understand potential pitfalls of circular 

business models and would complementary contribute to this thesis.  
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6 Appendix  
 
 

 
Figure 6.1. Effectiveness – Efficiency vs. Resilience (Ellen MacArthur Foundation). 

 
 
 
 
 

 
Figure 6.2. Rare Earth Prices (Thomson Reuters Datastream) 
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Table 6.1. 
Circular design models and strategies 
 
Bakker & den 
Hollander (n.d.) 

Description Example RSA Action and 
Research Center 
(2013) 

Design for product 
attachment and 
trust 

“Aimed at countering emotional 
obsolescence by creating 
products that will be loved, liked 
or trusted longer“ (Bakker & 
den Hollander, n.d.) 

Patek Philippe 
watch 

Design for Longevity  

Design for 
standardization 
and compatibility 

“Aimed at countering systemic 
obsolescence by creating 
products with parts that fit other 
products as well” (Bakker & den 
Hollander, n.d.) 

Vitsoe wall 
shelving 
 

Designing for leasing / 
service 

Design for product 
durability 

“Aimed at countering functional 
obsolescence by developing 
products that can take wear 
and tear“(Bakker & den 
Hollander, n.d.) 

 
Miele washing 
machine 

Designing for re-use in 
manufacturing 

Design for ease of 
maintenance and 
repair 

“Aimed at countering functional 
obsolescence by enabling 
products to be maintained in 
tip-top condition” (Bakker & den 
Hollander, n.d.) 

Rolls Royce jet 
engine and the 
Philips pay-per-
lux solution 

Designing for material 
recovery  

Design for 
upgradability and 
adaptability 

“Aimed at countering systemic 
obsolescence by allowing for 
future expansion and 
modification” (Bakker & den 
Hollander, n.d.) 

Kitchen Aid mixer  

Design for 
disassembly and 
reassembly 

“Aimed at countering systemic 
obsolescence by ensuring 
product parts can be separated 
and reassembled easily” 
(Bakker & den Hollander, n.d.) 

Océ-Canon 
document 
(re)production 
equipment 

 

 
 
 
 

 
Figure 6.3. Business Model Canvas (Osterwalder & Pigneur, 2010). 
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Table 6.2  
Income statement and P&L of Car2Go Germany 

 
Source. www.bundesanzeiger.de 


