
MASTER’S THESIS 

 

 

Coopetition as a Way to Circular Economy 
- The case study of InnoVentum in the electric vehicle chargers market 

 
May 25, 2016 

 

   
 

 

Supervisor:  Associate Professor Sigvald Harryson, sha.mpp@cbs.dk 

   Department of Management, Politics and Philosophy 

 

Author:  Monika Priecelova 

    

Program:  Master of Science in Business, Language and Culture 

   Leadership and Management studies 

 

Number of Pages: 80 

STUs:   164,180 



II 

 

Contents 
Abstract ......................................................................................................................................... IV 

1. Introduction .............................................................................................................................. 1 

1.1. Problem Identification and Formulation ............................................................................... 3 

1.2. Research Question ................................................................................................................. 4 

1.3. Introduction to Theory and Methodology ............................................................................. 5 

1.4. Structure of the Thesis ........................................................................................................... 6 

2. Methodology ............................................................................................................................ 8 

2.1. Philosophical assumption: Pragmatism ................................................................................. 8 

2.2. Research design ..................................................................................................................... 9 

2.3. Choice of methodology ....................................................................................................... 10 

2.3.1. Research Approach: Inductive and abductive approach .............................................. 10 

2.3.2. Strategy: Case study ..................................................................................................... 12 

2.4. Research Process ................................................................................................................. 13 

3. Literature Review ................................................................................................................... 15 

3.1. Coopetition .......................................................................................................................... 15 

3.1.1. The Value Net .............................................................................................................. 18 

3.1.2. Ways to Coopete .......................................................................................................... 20 

3.1.3. Coopetitive Partner ....................................................................................................... 22 

3.2. Circular Economy ............................................................................................................... 27 

3.2.1. Defining Circular Economy ......................................................................................... 28 

3.2.2. Aspects of Circular Economy ...................................................................................... 31 

3.2.3. Achieving Circular Economy ....................................................................................... 34 

3.2.4. Circular economy drawbacks ....................................................................................... 39 

4. Empirical Analysis ................................................................................................................. 41 



III 

 

4.1. InnoVentum ..................................................................................................................... 41 

4.1.1. The evolution ................................................................................................................ 41 

4.1.2. Unique selling proposition ........................................................................................... 42 

4.1.3. Products ........................................................................................................................ 45 

4.2. Country analysis .............................................................................................................. 49 

4.2.1. Market Potential ........................................................................................................... 49 

4.2.2. Market Situation ........................................................................................................... 52 

4.2.3. Markets chosen ............................................................................................................. 53 

4.3. Value Net of InnoVentum’s Giraffe 2.0 .......................................................................... 55 

4.4. InnoVentum’s partners .................................................................................................... 59 

4.4.1. Company analysis ........................................................................................................ 60 

4.4.2. Potential Companies ..................................................................................................... 63 

5. Conclusion .............................................................................................................................. 69 

5.1. Contributing to Circular Economy .................................................................................. 70 

5.2. Partnering for circularity ................................................................................................. 73 

5.3. Reflections on Theory and Method ................................................................................. 75 

5.4. Final Thoughts ................................................................................................................. 77 

Bibliography ................................................................................................................................... 71 

Appendix 1 – Country Analysis ..................................................................................................... 82 

Appendix 2 – Company Analysis ................................................................................................... 83 

Appendix 3 – Company Analysis Continued: Perceived Benefits ................................................. 84 

Appendix 4 – Company Analysis Continued: Resource Similarity & Market Commonality ....... 85 

Appendix 5 – Company Analysis Continued: Greenness .............................................................. 87 

 



IV 

 

Abstract 

Resource scarcity is becoming more and more of an issue in today’s business world. Companies 

face price fluctuations and increasing prices of materials stemming from this stock depletion. 

From the other side, confronted with the push from governments, who impose stricter restrictions 

on environmental issues, such as reduction of emissions, companies are not left with much 

wiggle room. Even more so now, when consumers are starting to take interest in where their 

products come from. One of the possible solutions to overcome these threats is to implement 

circular economy principles. Circular economy calls for a change in thinking of all parties 

involved in the transaction of goods and services from production, usage to disposal. For the 

system to work, strong relationships between governments, consumers and companies need to be 

build. Required is cooperation across different sectors, even between competing companies. 

Coopetition offers a way for competitors to cooperate. Academic literature does not explore the 

potential of combining coopetition with circular economy. Both concepts are fairly new, not yet 

well known, providing many possible areas of further research. 

 

This master thesis looks at how coopetition can aid the rise of circular economy in the electric 

vehicle chargers market. Applying a case study approach, the thesis concentrates on the Swedish 

company InnoVentum. InnoVentum designs, markets, and distributes photovoltaic solar panels, 

wind turbines and their hybrids. One of these hybrids – Giraffe 2.0 and its use as an electric 

vehicle charger is the main element of this thesis. InnoVentum being an ecopreneurial company 

is looking to find partners with similar interests in markets that would be attractive for the 

Giraffe. Creating an analysis for country selection, as well as an analysis for partner selection, the 

best possible options are analyzed to provide an answer to the research question which reads: 

How can InnoVentum coopete with potential partners in, from their perspective, most attractive 

markets in order to achieve circular economy? 

 

After the identification of countries and possible companies, the ideal circular economy electric 

vehicle charger market is presented with descriptions of how InnoVentum, with its partners, 

could contribute to the acceleration of the uptake of circular economy through coopetition.

 



1 

 

1. Introduction 

It was during my Technological Innovation and Sustainable Development class at Columbia 

University that I first heard about the concept of Circular Economy. It was in that one class of 

eight, among other environmental topics ranging from biodiversity, soil degradation, water waste 

to climate change that the concept stood out to me. The fascination of interconnecting 

sustainability with business opportunity stuck with me all semester long.  

 

Having a background in strategy, I have always been interested in it, because of the impact 

strategy has on the whole company. As I was thinking about possible topics for my master thesis, 

I knew that combining circular economy with strategy would be very exciting for me. This is 

when I came across Professor Sigvald Harryson and his company InnoVentum, which 

immediately grabbed my attention. I have not had previous knowledge of or experience with the 

renewable energy industry itself. However, I find it highly relevant in the face of climate change 

and thought it would be rewarding to learn more and broaden my basic knowledge in this field. 

Even though I have not heard of coopetition before, I saw it as a chance to connect my previous 

knowledge with a chance to learn something new. Given the nature of circular economy, one 

cannot be a sole initiator, if he truly wishes to make a change. Circular economy is longing for a 

concept like coopetition that would bring together different parties for a greater cause. I thought 

coopetition and circular economy go hand in hand, which Professor Harryson confirmed by 

saying: “For InnoVentum to contribute to circular economy, coopetition is a must.”  

 

We decided that the focus of the thesis should be on Giraffe 2.0, InnoVentum’s hybrid product. 

InnoVentum is a Swedish company that develops and commercializes photovoltaic solar panels, 

wind turbines and their hybrids. In existence only since 2010, InnoVentum has installed their 

solutions in France, Netherlands, Sweden, Sri Lanka and the Philippines and won a number of 

awards and grants. As a hybrid product, Giraffe 2.0 generates energy with solar photovoltaic 

panels and a wind turbine, providing stable energy production all year long, day and night. What 

is special about the Giraffe and makes it unique, apart from the design, is that it is built from 

wood. Being an enthusiast for sustainability, I admired this product. Giraffe is capable of 
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charging anything from small electronic devices such as smartphones through electric vehicles 

(EV) to a house, whether connected to the grid or not. 

 

As the thesis is limited in scope, we had to concentrate on one of the functionalities. Because of 

my enthusiasm for electric vehicles, we chose to analyze the Giraffe as an electric vehicle 

charger. The EV segment has been booming in recent years, partially thanks to the drive of Tesla, 

which makes the segment all the more interesting. Electric vehicles offer a sustainable substitute 

to fossil fuel vehicles which emit carbon dioxide, contributing to global warming. In the US, 

fossil fuel combustion is the main human activity contributor to carbon dioxide emissions, which 

in turn represent 80.9% of greenhouse gas emissions (EPA, 2016). With the demand for EVs, 

demand for chargers rises as well. Given that EVs are ecological, owners are likely to prefer 

sustainable charging over non-renewable. Using a renewable source of energy for charging an 

electric vehicle is a step further in reducing the greenhouse gas effects, compared to using the EV 

alone. These circumstances make the Giraffe the perfect candidate for EV charging.  

 

Another reason why the use of Giraffe as an EV charger was particularly interesting was because 

of the topic – coopetition and circular economy. EV chargers market is fragmented with a 

number of standards currently being used, which complicates users’ lives and produces 

unnecessary waste. As will be demonstrated by the Sony and Samsung coopetition example, 

coopetition can play a significant role in setting standards in developing industries. By setting a 

standard, waste can be reduced and materials saved, since everyone can share the same type of 

charger and companies do not need to provide all types. Elimination of waste is one of the 

principles of circular economy. EV chargers industry provides great potential for application of 

coopetition and circular economy principles. The study therefore focuses on Giraffe’s use as an 

EV charger, and not on any of the other uses such as charging houses or cabins or other electronic 

equipment. Also off grid application will not be considered as that is outside of the scope of this 

paper. 

 

As the first step, acquiring more knowledge about the EV chargers market was needed. I 

conducted several interviews with people from utilities and oil & gas companies in order to 



3 

 

orientate myself in the market. Further research on the company, as well as suitable countries, 

was needed while also reading up on coopetition and circular economy. As EV chargers are 

complementary products with EVs, research was conducted on the amount of vehicles and 

chargers in each country, which revealed substantial room for growth, as each EV should have at 

least two chargers available (Langeteig 2013).   

 

1.1. Problem Identification and Formulation 

The idea of circular material flows has been around for approximately 50 years, however it 

wasn’t until 2010, when the Ellen MacArthur Foundation was established, that the notion of 

circular economy really took off. More and more companies are beginning to see the benefits of 

closed loop systems, which require cooperation among governments, but also companies. Even 

those, that are competitors and this is where coopetition comes in. Coopetition enables companies 

to cooperate in certain areas, but compete in the others, which saves costs and increases the value 

for the customer. Especially big breakthroughs and changes in the established behavioral patterns 

and thinking of customers such as those under circular economy (move from consumer to user 

etc) require educating the costumer and making the transfer easy.  

 

Since both theories are fairly new, they both leave room for research. Circular economy being 

embedded in an environment requiring cooperation from different parties of the value chain, the 

intersection with coopetition is promising. Research making a connection between coopetition 

and circular economy does not exist. The aim of this thesis is to analyze, whether circular 

economy can benefit from coopetition while providing insights into InnoVentum and the EV 

chargers market.    

 

Getting to know InnoVentum a little better by exploring their website and talking to Professor 

Harryson revealed the truly international nature of the company. InnoVentum doesn’t hold itself 

within any geographic boundaries, and is not afraid to explore opportunities outside of its 

headquarters in Sweden. The interest in Asia even prompted the establishment of a subsidiary in 

Hong Kong (InnoVentum, 2015). With more than 200 countries in the world, this provides ample 

opportunities for expansion and possible partnerships. As InnoVentum is a company striving for 
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sustainability, this aspect was important in the choice of partners. The choice of coopetition and 

circular economy as the theoretical lens enabled us to extend the ecopreneurial activities not only 

within the firm, but also through the partners. In face of climate change, depletion of resources 

and decreasing profits, circular economy is a highly relevant topic concealing billions of dollars 

in hidden opportunity. Originally the thesis was meant to have a descriptive character, discussing 

the extent to which coopetition can influence the uptake of circular economy through an analysis 

of past partnerships of InnoVentum with its competitors. However, after discussing with 

Professor Harryson, we decided that exploring potential coopetitive partnerships would be more 

interesting. 

 

1.2. Research Question 

The aim of this research is to provide advice for InnoVentum in terms of which markets to enter 

as well as which companies could become possible coopetitive partners. The research question 

that guides this study is following: 

 How can InnoVentum coopete with potential partners in, from their perspective, most 

attractive markets in order to achieve circular economy? 

 

The main research question is broken down into smaller parts, that serve as stepping stones to the 

main question. Each sub research questions investigates a different area, with the first two 

concentrating on the theoretical basis and the latter two concentrating on the analysis.  

 

Sub Research Question 1 

The first sub research question explores the concept of coopetition and its specificities. It is 

important to point out what we are referring to when talking about coopeition. All companies 

strive to increas their profits and coopetition provides one of the possible ways to increase the 

value for companies and customers at the same time. Understanding coopetition and how it can 

be used is neccesary for the later analysis. 

 How is coopetition defined and where lies its novelty?Which coopetition types can be 

used to analyze partnerships? 
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Sub Research Question 2 

The second research questions provides insights into circular economy and its features. Given the 

scarcity of resources and increasing prices of commodities, companies need to look for 

alternative solutions for providing these. Circular economy offers a solution which applied 

through coopetition can yield promising results. 

 What are the characteristics of circular economy and how does it translate to a business 

environment? 

Sub Research Question 3 

The third sub research question aims to analyze which countries would provide the most exciting 

opportunities for InnoVentum and Giraffe 2.0 as an EV charger. It is essential to understand 

which factors influence the attractiveness of the different countries from the perspective of an EV 

charger manufacturer. 

 Which countries would be the most attractive choices for InnoVentum and why? 

Sub Research Question 4 

The fourth sub research question provides insights into the choice of suitable partners for 

InnoVentum. Parts of the coopetition methods are implemented within an analysis in order to 

find the partners.  

 Which companies in the target countries would be the most suitable coopetition partners 

with regards to circular economy? 

 

These sub reserach question provide a guide and help answer the main reserach question. 

 

1.3. Introduction to Theory and Methodology 

This master thesis is an empirical exploratory case study. The philosophy used throughout the 

thesis is pragmatism, under which different approaches and the combination of both quantitative 

and qualitative methods are allowed. Pragmatism concentrates on the problem and provides a 

view that is oriented towards real life and practice (Creswell & Plano Clark, 2011). Abductive 

reasoning is used in the country and company analysis, as the choices are made on the available 

information. Inductive reasoning is used in answering the main research question as an ideal 

circular economy example is build from numerous specific company examples. Further 
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elaborations on the overall research design and methodology chosen will be provided in chapter 2 

- Methodology. 

 

1.4. Structure of the Thesis 

To answer the main research question, the thesis is structured as follow: 

 

Table 1: Thesis structure 

Introduction 

Methodology 

Literature Review 

Coopetition Circular economy 

RQ 1,2 

Background & definition Background & definition 

Value Net Characteristics 

Typology Five Business Models 

Partnerships   

Empirical part 

InnoVentum 

Evolution Unique selling proposition Products 

Country Analysis Company analysis 

RQ 3,4 Chosen variables Chosen variables 

Suitable countries Suitable partners 

Discussion and Conclusion 

 

The basis of the thesis is laid down in chapter 1 and 2. While chapter 1 introduces the reader to 

the topic and its relevance, chapter 2 elaborates on the theoretical foundation and methodological 

approach. The introduction gives the reader a background to the choice of the topic, the problem 

formulation and statement with an overview of the research questions and structure of the thesis. 

The methodology section explains which philosophical stance, methods, approaches and 

strategies were used throughout the thesis.  

 

The main body of the thesis includes chapter 3, 4 and 5. The third chapter introduces the reader to 

coopetition and circular economy. Both start with the literature review of these concepts. This 

literature review connects the issues investigated in the thesis with the existing knowledge in that 
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area. Both concepts’ fundamentals are also examined. The first part of chapter three examines 

coopetition, its value net, typology and a way for companies to find a suitable partner. The latter 

parts concentrate on circular economy, highlighting its characteristics and their translation to the 

business environment.  

 

Chapter 4 starts with the introduction of InnoVentum. InnoVentum’s history with regards to the 

Giraffe, InnoVentum’s unique value proposition, as well as InnoVentum’s products (again 

concentrating on the Giraffe) are examined. The analysis then moves onto the choice of 

countries, which is done by analyzing their market potential and market situation. Five countries 

out of the ten are chosen for further analysis, namely Norway, United Kingdom, United States, 

China and Netherlands. The last part of chapter 4 examines potential partners. Firstly, 

InnoVentum’s value net is constructed in order to indentify competitors. These are put into 

subgroups of: other EV chargers, other sources of energy and other means of non-electric 

transport. Later, companies representing the first two subgroups are analyzed through looking at 

four elements: attractiveness, partnering potential, business potential and circular economy 

potential. Six companies of the 21 are chosen as the most interesting ones for further analysis, 

namely: BMW, E.ON, Engie, SSE, Tesla and Solarcity.  

 

The last chapter of the thesis comprises of the discussion and conclusion. In this chapter an ideal 

model of the electric vehicle chargers market is described. Possible ways of cooperation with the 

chosen partners are described, where the coopetition type is depicted and the possible positive 

effects to circular economy are illustrated. Reflection on Theory and methodology are also 

provided. The last chapter concludes by summarizing the findings.  
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2. Methodology 

This chapter provides a closer look at the methodology with related strengths and weaknesses. 

The philosophical assumption is explained in detail, as well as the actual research design with a 

closer look at the choice of methodology and strategy. The research process is also briefly 

mentioned. 

 

Table 2: Methodological Choices 

Methodological Choices 

Philosophy Pragmatism 

Approach Abductive & Inductive  

Strategy Case Study 

Data collection Secondary & Primary 

Methods Quantitative & Qualitative 

 

2.1. Philosophical assumption: Pragmatism 

A clarification of the epistemological assumptions is needed before further explanation of the 

research design. The way the researcher views the world will undoubtedly influence aspects of 

the research design, including the chosen approach. According to Kuada (2012), researchers can 

be divided into three groups: those who see reality as objective, those who see it as subjective, 

and those who believe both perspectives can be used within one research. Those who believe that 

subjective and objective cannot be used together are purists. Situationalists see the two 

perspectives as a continuum and not mutually exclusive terms. As the name suggest, according to 

them, the view is chosen based on the situation. The last category - pragmatists, believe that the 

view should be determined by the nature of the issue or task and the objectives. The research in 

this master thesis is based on pragmatism.   

 

The pragmatic view looks at reality as something external and therefore allows either objective, 

subjective or both perspectives to answer the research question. It considers both - quantitative 

and qualitative methods appropriate (Saunders et al., 2009). The term comes from a Greek word 

that means action and has appeared already in the 1878 because of Mr. Charles Peirce. Mr. 

Charles Peirce noted that “our beliefs are really rules for action,(...), to develop a thought’s 
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meaning, we need only determine what conduct it is fitted to produce that conduct is for us its 

sole significance” (James, 1995, p.18). He continues to note that to clear thoughts on an object, 

we should only consider the objects practical effects, in other words, what can we expect from 

the object and how we should react. The value of knowledge is proportionate with its practical 

use (Arbnor & Bjerke, 2006).  

 

This master thesis considers all explored objects from the viewpoint of an electric vehicle 

manufacturer and specifically from the position of InnoVentum. The countries that are considered 

“better” than others in this master thesis are assessed by factors significant for the EV chargers 

market - giving more information and insights with regards to EVs (such as EVs per charger or 

financial incentives given to buyers of EVs). Moving onto the company choice, the factors 

chosen for the analysis are more objective, tied with EVs only because of InnoVentum. For 

example the attractiveness factor doesn’t have any ties with EVs, whereas the partnering potential 

is influenced by the relationship with InnoVentum, making companies with EV activities or 

interests more potential.  

 

2.2. Research design 

The research design provides an action plan for the thesis. The research design links the posed 

research questions with the approach used to answer them, assumptions influencing this 

approach, the collection of data and their analysis all the way to the findings and conclusion. The 

research design basically covers the whole thesis. In case of this thesis, the research design 

followed the decision to write about coopetition and circular economy. The addition of 

InnoVentum as the case study company gave the thesis a more concrete form.  

 

The research design consists of numerous components. Among the most important ones are: the 

research question, propositions, units of analysis and the underlying logic linking the proposition 

with data (Yin, 2009). The research question of this master thesis was already elaborated on in 

the introduction and will therefore not be duplicated here. This master thesis does not include any 

propositions because of the character of the thesis which is exploratory, as further explained in 

the following chapter – choice of methodology. Units of analysis provide further information on 
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what the researched object actually is. Yin (2009) explains that the main distinction is between 

single case and multiple case design, a case being anything from an event to an organization. The 

decision on single or multiple case study needs to be made before collecting any data, so that the 

boundaries are set and unnecessary data collection is avoided. Even a single case study can have 

a number of analyzed units. The units of analysis are further elaborated on in the chapter 

Strategy. The logic linking data to the proposition refers to how the data will be analyzed. In this 

thesis, relevant theories were chosen as a guide to answer to sub research question 1 and 2, while 

sub research question 3 and 4 were mostly based on interviews with InnoVentum and adjustment 

of their analysis.   

 

2.3. Choice of methodology 

The purpose of the thesis is rather exploratory, as the aim of the thesis is to explore and find 

countries with the highest potential for EV chargers and potential partners for InnoVentum in 

those countries. The thesis provides more insights for the company InnoVentum. Sub research 

questions 1 and 2 clarify the overall problem statement while sub research questions 3 and 4 

analyze the situation, exploring the possible options and providing recommendations. Chosen 

strategy and approach are elaborated on in the next sections. 

 

As the research design is exploratory, the scope and the form are not necessarily predefined, 

which leaves room for adjustments along the way as previously unknown factors emerge 

(Easterby-Smith, 2012). The scope of the thesis itself was therefore defined as the research 

progressed. No hypothesis was formed at the beginning, since the theme of the thesis has a rather 

exploratory character, than testing a hypothesis. Instead, as the thesis progressed and more 

information and data was collected, underlying structures began to emerge which were then used 

to answer the research question.  

 

2.3.1. Research Approach: Inductive and abductive approach 

Inductive and deductive approaches belong to the most common ones. Using a deductive 

approach, the researcher’s route starts in a general theory and moves onto more specific parts. 

Theory is the basis, through which a hypothesis is formed, which is later confirmed by 
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observation. The goal of a deductive approach is to test or confirm a hypothesis by empirical 

examination. On the other hand, an inductive approach starts from specific parts and ends in 

broader generalization and theory. Under inductive reasoning the researcher first observes some 

patterns in his data set from which he formulates a hypothesis that he explores, ending up in 

general conclusions or theories. These conclusions are drawn from observation. (Bryman & Bell, 

2007). Inductive reasoning is much more exploratory and in some ways more open-ended. The 

abductive reasoning is similar to inductive in the sense that it also explores data, out of which a 

pattern emerges that forms a hypothesis. If numerous patterns emerge, those more convincing are 

subject to abduction (Yu, 1994). However, abduction allows going back and forth between theory 

and the empirical part, combining these two areas, which can provide a better understanding to 

the researcher (Dubois & Gadde, 2002). Abductive approach takes the likeliest explanation for 

the sometimes incomplete set of observations. Thus, deductive reasoning states that if a premise 

is true, the conclusion must be true, while inductive reasoning says that if a premise is true the 

conclusion is probably true and abductive reasoning provides an argument to the best 

explanation. The thesis does not test an existing theory but clarifies a specific concept, meaning 

that deductive approach can be excluded (Colton & Rower, 2007). 

  

The reasoning used in the empirical part of this thesis is the combination of inductive and 

abductive approaches.  There are two objectives of the empirical part. One is to create an analysis 

for country and partner selection, by utilizing parts of the coopetition theory taking into account 

the specific case of InnoVentum. Both of the analyses are inspired by analyses that InnoVentum 

uses, refined and enriched with theoretical elements. The second objective is to provide 

recommendations based on circular economy theory and examples from other companies, so that 

the renewable electric vehicle chargers market becomes more circular.  

 

Abductive reasoning is used in the first two parts where the country analysis is built to fit 

specifically electric vehicles chargers case and could be used by other EV charger’s 

manufacturers. The conclusions are the best possible that could have been derived from the data. 

The company analysis could also be used by any other companies, who are looking for partners 

among their direct competitors. The second analysis is based on the value net, coopetition 
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typology and coopetition partners theory, however these are adjusted along the way. A constant 

going back and forth between the theory and practice was used, as to yield the best possible 

results and provide a complete integrated analysis.  

 

In the last part of the thesis where recommendations are given, inductive reasoning is used, as the 

recommendations and conclusions are based on the circular economy literature combined with 

empirical examples from other companies. Again a continuous switch between theory and 

empirical part is employed, with both being adapted along the way. 

 

2.3.2. Strategy: Case study 

The thesis uses a case study method and utilizes the Swedish company InnoVentum. The 

company and its environment are studied. A case study is an empirical observation investigating 

a real-life problem. Case study method fits perfectly with the research question posed in this 

thesis, because of the specificity of the research question towards InnoVentum. Case studies 

typically explore a company and its issues or opportunities, which in this case would be 

InnoVentum and their possible entry of one of the chosen countries through a coopetitive 

partnership. Examples from other companies are mentioned throughout the thesis, but do not go 

into the depth of a case study. Drawing from Yin (2009) this thesis is a single case study - 

InnoVentum with embedded research design, meaning that numerous unit of analysis are 

examined – namely, country and company analysis.  

 

The country choice was made according to the incentives provided by the state or municipality of 

each country. This was the initial filter for country choice, as incentives play an important part in 

the uptake and sales of electronic vehicles, which currently have a fairly high price point. The 

more EVs are bought and used, the more EV chargers are needed. The countries that were 

analyzed were Canada, China, Denmark, France, Germany, Netherland, Norway, Sweden, United 

Kingdom and United States. The companies that were chosen had to be direct competitors of 

InnoVentum. The initial filter for company choice was their market share in the respective 

countries, where top 25 oil & gas companies were chosen in each, which were then filtered 

according to their interest and activities in renewable resources. In the end 6 oil & gas companies 
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were chosen: Total, Statoil, CNPC, Suncor, OMV, Shell and BO, 4 utilities: Engie, E.ON, SSE 

and DONG, 4 EV charger manufacturers: Tesla, BMW, Solelia and One Sun, closing the group 

with 6 renewables: EDF energy, Mainstream Renewable Power, EDP Renewables, RES group, 

Acciona and Solar city. 

 

Case study research design has been subject to critique. The most noted critique is the fact that 

results or findings of a case study cannot be generalized, because they are too specific. Others 

argue that findings in general (not only under case studies) are unstable. As time passes, any 

research findings become out of date, therefore recommendations should be made to concrete 

situations (Weick, 1979).  According to Saunders et al. (2009), if findings of one case study can 

be replicated by another, the results are generalizable across all developed countries, therefore it 

would be beneficial to test the analyses provided in this thesis by another case study. Due to the 

scope of the thesis however, only one case study was analyzed, with a limited number of 

countries and competitors. On the other hand, Dubois and Gadde (2002) view using case study 

method as a strength, because of the depth that can be reached, providing better understanding 

between the phenomenon and the context. 

 

2.4. Research Process 

At the beginning of this research, I did not have any prior knowledge about the company 

InnoVentum or any of their products. I had some basic knowledge about electric vehicles and 

chargers, but not detailed knowledge about the specific countries and their specificities. I had 

little knowledge about the process behind building EV chargers. I spoke with a friend responsible 

for building EV chargers in Slovakia (for a utility company)  to better understand the process as a 

whole, as well as factors that are important, which shouldn’t be missed. As basic knowledge was 

gained, preliminary research question was drafted, which was later split into sub research 

questions as I began understanding the issues more.  

 

Throughout the thesis, relevant literature and data have been explored. The approach is mostly 

based on secondary data. Secondary data is data that was collected by someone else, in most 

cases for other purposes than those in this thesis (Blumberg, Cooper, & Schindler, 2011). Sources 
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used range from books and articles in journals to videos or various web sources such as 

government webpages or newspaper articles. Most of these were found on the internet or through 

academic search engines. Copenhagen Business School library, as well as Vienna University of 

Economics and Business library, were used thoroughly. Articles from academic journals are 

always peer-reviewed and therefore ensure quality. Some primary sources were used as well such 

as interviews with InnoVentum, to confirm or disprove the findings. At certain points during the 

thesis, interviews with experts from one utility and one oil & gas companies were conducted to 

orientate myself better in the topic, however they were not used in the thesis in the end. All the 

data obtained for the analysis was obtained from the company’s webpages or various institution 

publications (such as Worldbank or Eurostat) and later analyzed in Microsoft Excel. The research 

is a mixed-method one (Saunder et.al, 2009), as both quantitative and qualitative data are used in 

the analyses.  

 

The master thesis’s findings and conclusion are affected by the research design’s limit as well as 

my own limitations in terms of time or access to information among others. The fact that only 

one case study was used is limiting and provides conclusions that can only be generalized with 

caution. InnoVentum is one of many electric vehicle charger manufacturers. Because of the fact, 

that the thesis is limited in scope and time, it was unrealistic to gather information on all existing 

markets and companies, therefore certain filters were used to reduce the number of possibilities. 

This means that numerous potential coopetitive partners could have been left out and not 

analyzed. As much secondary data was collected as possible to first of all, expand my current 

knowledge and provide a better analyses, but also to make sure the data provided is correct. By 

consistently questioning my assumptions and interpretations I tried to avoid my own personal 

biases.  
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3. Literature Review 

In order to analyze InnoVentum’s possibilities in terms of finding coopetitive partners who 

would help to make the EV chargers more circular, it is necessary to first define what the term 

coopetition means. To be able to analyze the possibilities of circular economy, a basic 

understanding of this concept is also necessary. This chapter aims to define these concepts, and 

will aid in the analyses later on as well as in the answer to the main research question. 

 

The first part of the chapter will introduce coopetition as a concept.  The development of the 

concept throughout history is described so as to understand the current status of the research 

field. A closer look is taken at four possible ways companies can coopete. To better identify 

possible coopetition partners for InnoVentum, the value net is introduced. In order to access 

whether these partners would make good coopetition partners a two step model in choosing 

partners is outlined. 

 

The last chapter introduces circular economy. A brief look is taken at the history, so as to 

understand where the concept is coming from. A definition of the word is provided from a 

linguistic as well as a descriptive meaning followed by a model of cradle to cradle design. This 

model is important as it is one of the basic stepping stones of circular economy and provides 

further insight into the concept. Aspects of circular economy are then introduced to provide a 

checklist of circular economy. Similar to these aspect five business models are introduced. These 

models and aspects will be later used in the analysis when judging the possibilities of 

partnerships and their value to circular economy. 

 

3.1. Coopetition 

The term coopetition is a neologism, a portmanteau word made from the words cooperation and 

competition. Coopetition as a term cannot yet be found in a dictionary. The Cambridge dictionary 

defines competition as “a situation in which someone is trying to win something or be more 

successful than someone else”. On the other hand, cooperation is defined as “the act of working 

together with someone or doing what they ask you” (Cambridge Dictionary, 2016). In the past, 
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researchers have separated these two paradigms. Dagnino and Padula (2002) criticize the 

insufficiently researched coopetition and therefore look to Porter’s competitive strategy (1980) 

and Williamson’s transaction cost economics (1975) to explain the competitive perspective, 

while looking to Contractor & Lorange (1988) for the benefits of cooperation. On one hand 

companies have competitive strategies to create value through competitive advantages (Porter, 

1980; Hitt & Hoskinsson, 2007; Yami et al., 2010), while on the other hand this competitive 

advantage can be increased through collaboration via strategic alliances and networks (Bengtsson 

& Kock, 1999; Yami et al., 2010; Czakon, 2010). Bengtsson & Kock (2014) argue that 

coopetition should not be defined on a scale from competition to cooperation, where one aspect 

rising decreases the other (Tjosvold, 1997; Tjosvold & Wong, 1994). Rather, these two should 

have separate scales, or continua, so that the simultaneity can be expressed as well as the degree 

of both- cooperation and competition (Lado, Boyd, & Hanlon, 1997; Luo, 2007).     

 

Coopetition, as this seeming oxymoron, tries to move the thinking of companies from a win-lose 

situation to a win-win by employing game theory in the business context (Bradenburger & 

Nalebuff, 1996). This is the basic stepping stone in coopetitive thinking, however the concept has 

been mentioned for the first time already in 1911 by Kirk S. Pickett with regards to oyster 

dealers: “You are only one of several dealers selling our oysters in your city. But you are not in 

competition with one another. You are co-operating with one another to develop more business 

for each of you. You are in co-opetition, not in competition. What competition there is, is of the 

kind that you all can fight to common advantage.” (Cherington, 1913, p.144). 

 

First mentions of coopetition fell on deaf ears, until 1992 when Fisher wrote an article for the 

New York Times, praising Ray Noorda, the CEO of Novell, and his use of coopetition- mainly 

through sharing to accelerate growth and partnerships with rivals (Fisher, 1992).With this 

publication coopetition was on the rise. Research done in the field increased significantly, but the 

definition is not yet unified. The differences lie not only in the scope of the phenomenon but also 

in the perspective taken. Coopetition can be defined narrowly as occurring between two direct 

competitors (Bengtsson & Kock, 1999, 2000; Gnyawali & Madhavan, 2001; Padula & Dagnino, 

2007) but also more broadly as occurring between more players in a value net, where roles are 
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dynamically changing (Brandenburger & Nalebuff, 1996). For example Luo (2004) differentiates 

coopetition between global rivals, foreign governments, alliance partners and within a 

multinational enterprise.  

 

According to Bengtsson & Kock (2014), some researchers look at coopetition from the 

perspective of game theory (Brandenburger & Nalebuff, 1996; Clarke-Hill, Li, & Davies, 2003; 

Gnyawali, He, & Madhavan, 2008; Chen & Fan, 2006, Sun et al., 2009) while others take the 

network perspective and its importance (Powell, Koput, & Smith-Doerr, 1996; Gnyawali & 

Madhavan, 2001)and another group looks primarily at resources (Chen, 1996; Lado, Boyd, & 

Hanlon, 1997; Quintana-García & Benavides-Velasco, 2004). Those that favor the network 

perspective, highlight the importance of ties between companies, even competing ones. Through 

networks, companies share knowledge and learning which can accelerate innovation. The 

resource view is built on the benefits of sharing costs of developing technologies but also 

leveraging resources. Companies that share resources with each other are better equipped for the 

global competition, especially against big international competitors (Ganguli, 2007; Luo, 2007; 

Walley, 2007; Rusko, 2011). 

 

Given the fact that in order for coopetition to occur, competition and collaboration need to be 

happening simultaneously and because of the dynamic nature of the environment and 

interconnectedness among companies, for the purpose of this thesis, coopetition is understood as 

“a paradoxical relationship between two or more actors simultaneously involved in cooperative 

and competitive interactions, regardless of whether their relationship is horizontal or vertical” 

(Bengtsson & Kock, 2014, p.182) 

 

Although many studies on coopetition have been done from the firm’s perspective, companies do 

not function isolated from other members and therefore a network perspective would be more 

suitable for researching coopetition and the resulting value creation (Golnam et al, 2014). 

Customer value creation is important when talking about coopetition, otherwise cartel allegations 

can arise (Gnyawali et al.,2008). As was already mentioned, since Brandenburger’s and 

Nalebuff’s first mention of coopetition in connection with a value net, more research has been 
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done from the network perspective, going as far as suggesting that a whole industry can be 

affected by big players collaborating (Bengtsson & Kock, 1999; Mariani, 2007; Ritala et al., 

2009). A good example is the Sony and Samsung collaboration, where cooperation helped set the 

industry standard and influenced more collaborative relationships overall which resulted in more 

technological advancements (Gnyawali & Park, 2011).  

 

Coopetition is especially important in industries with high research and development costs, such 

as technology. Technology is a prime candidate for coopetition because of the decreasing product 

lifecycles, the need for industry standards as well as the compatibility of existing software and 

hardware (Garud, 1994; Gnyawali & Park, 2009; Gomes-Casseres, 1994 as in Gnywali & Park, 

2011). InnoVentum being a company active in EV chargers, coopetition here plays an important 

role. Industry standards have not yet been achieved and coopetition can aid InnoVentum in being 

part of the conversation.  

 

3.1.1. The Value Net 

In order to analyze InnoVentum’s ability to find suitable partners to make the EV chargers more 

circular, the company will be looked at through the lens on Brandenburger’s and Nalebuff’s 

(B/N) Value Net (1996). Among other reasons, this approach is chosen because it encompasses 

the dynamism of the business context while also providing a framework for analysis. 

 

The Value Net encompasses not only the classical suppliers, customers and competitors but 

introduces the element of complementors. B/N argue that “the fact that we had to coin a new 

word is proof that the vital role of complements has been largely overlooked in business strategy” 

(Brandenburger & Nalebuff, 1996, p.17). B/N introduce the idea that business is not war and a 

company’s success should not be dependent on the failure of others. According to B/N business 

is a game, and those participating in it are players who bring added value by following and 

changing the rules, tactics and scope of the game, conveniently put as PARTS. The dynamism of 

the business environment is reflected in the fact that the players’ roles are interchangeable- i.e. a 

supplier in one activity can be a customer in another. The Value Net is a representation of the 
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game- the context in which companies operate. The Value Net showcases the relationships 

between these various players of the game. 

 

Figure 1: Value Net (Brandenburger & Nalebuff, 1996) 

 

The vertical axis represents suppliers and customers. The company receives resources, whether 

they are raw materials or labor from suppliers. The company then sends finished products or 

services to its customers. The horizontal axis depicts competitors and complementors. However, 

these are not defined by themselves, but from the perspective of either customers or suppliers. 

From the supplier side, the difference is made in whether the supplier would rather supply you 

and your competitor or just you alone. From the customer side, the difference is in whether the 

customer values your product more or less when he also has the other player’s product. Looking 

at competitors and complementors from your customers’ perspective, not from the industry 

perspective will yield a more comprehensive list.  

 

B/N provide these definitions from both perspectives:  

A player is your complementor if: 

 “customers value your product more when they have the other player’s product than when they 

have your product alone.” (Brandenburger & Nalebuff, 1996, p.18) 
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 “it’s more attractive for a supplier to provide resources to you when it’s also supplying the other 

player than when it’s supplying you alone.”(Brandenburger & Nalebuff, 1996, p.19) 

On the other hand, a player is your competitor if: 

 “customers value your product less when they have the other player’s product than when they 

have your product alone.” (Brandenburger & Nalebuff, 1996, p.18) 

 “it’s less attractive for a supplier to provide resources to you when it’s also supplying the other 

player than when it’s supplying you alone.” (Brandenburger & Nalebuff, 1996, p.20) 

 

B/N explain the supplier side on an example from the IT industry. Dell and Compaq compete 

with each other but also complement each other when it comes to their chip supplier Intel. They 

are complementors in the sense that they can split Intel’s R&D costs, but competitors when it 

comes to the limited supply of the chips. In general, companies are complementors when making 

up the market, creating a bigger pie, but competitors when dividing this market, splitting the pie. 

 

B/N suggest drawing the value net not only from your firm’s perspective but to draw multiple 

value nets so that further relationships could be captured. This means drawing one from your 

suppliers’ point of view, your customers’, competitors’ and complementors’.  

 

3.1.2. Ways to Coopete 

Even though a lot of coopetition research and academic papers have been written on supply chain 

coopetition (Gurnani et al., 2006; Gnywali et al., 2006; Cheng et al., 2008; Hu et al., 2008; Sun et 

al., 2009), it is not the only way companies can coordinate. Apart from sharing resources, 

companies can help each other enter new markets (Luo, 2004) or develop new technologies 

(Gnywali & Park, 2011). To create a typology, Garaffo (2002) looks at the investments 

coopetitive partners make, both in terms of suppliers but also in terms of customers. The former, 

also referred to as upstream, considers the investments made especially into technologies- 

whether it be R&D or product or process innovations. The latter looks at the downstream 

investment or marketing. Here the investment goes mainly into changing the customers 

preferences through brand building and advertising, encompassing both- new market and product 

development. Based on these Garaffo (2002) differentiates four clusters of coopetitive 

agreements, which based on the level of investment, can be summed up into four quadrants: 
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Figure 2: Coopetition Typology (Garaffo, 2002) 
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Resources Exchange 

When companies cooperate with regards to resources, their investments in both, technology and 

market development are low. Resource exchange is the lowest possible coopetitive activity, as the 

goal of such a coopetition is to share already existing resources. These don't have to be only raw 

materials, but knowledge in general including for example distribution channels. Typical 

industries include chemistry, automotive, semiconductor, pharmaceutical and aerospace. 

 

Cooperative R&D 

Cooperative R&D is very typical in high tech industries. It is the type of cooperation that Sony 

and Samsung had with regards to LCD TVs, which is one of the most famous examples of 

coopetition. Cooperative R&D is significant in the high investment in technology development 

but low investment in market development. Companies with such cooperation, would work 

together on innovations, but market the products or services separately. These companies still 

compete in keeping the market share and getting customers. Typical industries include 

pharmaceutical industry, biotechnology, automotive and customer electronics. 

 

New Product, Standard or Market 

Coopetitive partnerships in this segment are cooperating to bring new products to the market, 

new standards or to enter new markets, which can be foreign. The investment into technology 

development is low since the technologies used already exist.  On the other hand, investment into 

marketing is high. These high marketing costs reflect the needed investment when for example 
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educating customers about the new product and its uses or just making potential customers aware 

of the product. Collaborating to enter new foreign markets is especially common in the 

automotive sector (Heller & Orihashi, 2003). Typical industries include ICT industry, consumer 

electronics and process technologies. 

 

Simultaneous Coopetitive Efforts 

Simultaneous coopetitive efforts emerge when investments are high in both market development 

as well as technology development. This is the highest level of coopetition, but also the rarest 

form found. This type of coopetition is necessary in industries, where new radical innovations are 

launched. A new innovative technology is developed, that needs to change the existing products, 

services or processes in order for it to take off. Customers also need to be taught how to use these 

technologies and get used to them, therefore the technological investment is accompanied by 

investments into marketing. Marketing aids customers in changing their preferences, needed for 

the technology to reach mass markets. Typical industries include financial services, publishing, 

pharmaceutical, computer hardware and consumer electronics (especially those affected by ICT, 

biotechnologies and nanotechnologies).  

 

3.1.3. Coopetitive Partner 

Choosing the right partners is the very first step in a successful coopetition.  Garaffo & Rocco 

(2009) look at market commonality and resource similarity. In order to do this, companies 

researched need to be direct competitors, meaning they serve similar customers in similar 

markets. Garaffo & Rocco (2009) created a model that helps the firms assess their competitive 

partners in terms of commitment, risk and resulting likelihood of success or failure of the 

coopetition. They argue that if the partner from the outset shows low commitment, i.e. through 

allocating low quality resources, ambitious goals will not be achieved. The difference between 

low and high commitment shows in for example the time devoted to the project or low 

experienced work force versus a coopetition task force with experts. Therefore it is very 

important to find the right rival to coopete with.  
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The two-step model that Garaffo and Rocco (2009) use, is based on Chen's study of rivalry 

between companies (1996). Chen (1996) looks at two aspects- market commonality and resource 

similarity. Resource similarity refers to tangible and intangible resources that are similar to each 

other between the two companies, both in type and size. Having similar resources with your rival 

leads to similar strategies, vulnerabilities and behaviors. Those with similar resources are more 

likely to avoid attacking each other. Market commonality refers to the markets that the two rivals 

have in common. Two factors are important when talking about market commonality- that is the 

importance of each of the markets that they share as well as the market share of the competitor in 

each. The higher the number of markets they share and the more they represent the key player in 

important markets, the greater tension both can experience. However, the more markets these 

rivals share, the less likely each of them is to initiate an attack against the other. The risk of 

possible retaliation across other markets holds back both of the competitors. Still yet, if a 

company decides to compete aggressively against the other, the other is more likely to retaliate, 

the more markets they share. It follows that market commonality is a better predictor in terms of 

attacking the competitor. From a coopetitive perspective, since most companies coopete to share 

resources, resources similarity would be a better predictor of coopetitive behavior. This doesn’t 

mean that market commonality should be disregarded, as this can still bring valuable insights to 

the table. (Garraffo & Rocco, 2009)  

 

As the first step in the two step model developed by Garraffo & Rocco (2009), the firm has to 

make assumptions about the rival’s interest in the coopetitive agreement. The interest of the 

competing firm will depend on the benefits the firm thinks it can achieve by cooperating and on 

the purpose of the coopetitive agreement. These perceived benefits can be private- those that only 

one firm can achieve, as well as common- benefits to both of the parties cooperating. Common 

benefits shouldn't be hard to assess for the firm, but private benefits of their rival are more 

complex, as they depend on the specifics of that rival. Private benefits can be leveraged through 

other partnerships, investments or activities, which the company looking for coopetitive partners 

might not be aware of. To avoid incorrect assumptions, possible private benefits need to be 

investigated as well, especially in the case of multi-market competitors, where these might be 

high. In general, the higher the perceived benefits, the higher the interest in the coopetitive 
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agreement. The factors that influence the rival’s interest in coopetition, more concretely the 

perceived benefits, are the purpose of the agreement itself and resource similarity. The purpose is 

closely linked with Garaffo's typology (2002) discussed in the previous subchapter. This 

typology aids the companies in determining what kind of coopetition they are striving for and 

clears what the partners can expect from each other. When the purpose is decided upon, the 

attention then turns to analyzing the private and common benefits based on the resource 

complementarity. Competitors can bring value into the partnership either through unique 

resources (i.e. complementary resources such as auto makers and auto loans) or through the 

combination of resources (i.e. R&D investment). Resource complementarity holds the notion that 

both companies are equally responsible and necessary to achieve extra value. However 

symmetrical resource complementarity might be, a strong asymmetry is present in the perceived 

benefits of both companies. 

 

Assessing the interest can go two ways: 

1. If the partner is not interested, coopetition will not happen. The reasons for a low level of 

interest are many, among which are insufficient perceived benefits or different structure 

of interests of the two companies and therefore misalignment in their strategic plans 

2. If the partner does express interest in coopetition, the focal firm should move onto step 

two of the model, which is assessing the rival’s initial intensity of commitment.  

 

This intensity of initial commitment is influenced by the perceived risks which stem from the 

market commonality (Chen 1996). Market commonality can give better clues to rivalry between 

companies. There are three possible outcomes when thinking about market commonality: 

1. Both firms perceive having a low market commonality with each other. 

2. Both firms perceive having a high market commonality with each other.  

3. One firm thinks it has a low market commonality with the other, but the other thinks it has a 

high market commonality with the first (or vice versa). This can happen for example when the 

two firms represent different players in the industry- key player vs non-key player.  
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High market commonality can indicate that the rival has sufficient knowledge about the focal 

firm and that low aggressiveness between these competitors can be expected. The low 

aggressiveness is because if any of the firms takes action, which the other sees as threatening 

their market share, it will take responsive action (Chen, 1996). Knowing that the companies share 

many markets, retaliation can reach many markets, not only the initial one, therefore the attacker 

will think twice about causing such an expansive risk to themselves. Since both actors will 

behave according to the contract, high initial commitment can be expected. The fact that the 

markets are similar, gives the firm more confidence in the relationship, because it knows its 

opponent quite well.  Fox & Tversky (1995) claim that firms invest more in known risks than 

unknown ones, all else being equal.  On the contrary low market commonality can lead to higher 

competition, aggressive campaigns and indicates low knowledge of the focal firm, which results 

in the focal firm being perceived as a risky partner. Looking at the market commonality from the 

competitor’s point of view is useful and better indicates competitor’s perceived risks and 

therefore their level of commitment.  

 

If the perception of market commonality is asymmetrical, the relationship can still end in a 

coopetitive agreement. Important here is the type. If a company considers the other a key player, 

it will defend its market share, but might be willing to coopete in R&D, new product/market or 

simultaneous investment, as these would be seen as non-threatening to current position, because 

they happen away from the market- the customer. Therefore the level of commitment would be 

high. However, if the type of coopetition regarded knowledge or tangible resource sharing, the 

level of commitment might be low, as it could affect the company's market position.  

 

In cases where the market commonality is low and the player is not considered key in the market, 

the behavior of the company is less predictable. In this case the initial commitment might be 

partially biased, as the company does not have enough knowledge about the competitor. Because 

of the missing element of common markets, direct competition is non-existent, resulting in very 

low fear of retaliation from the counterpart. To evaluate the initial commitment, more 

information is needed such as reputation or trustworthiness.  
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These perceived risks are put in contrast with the perceived benefits from step 1, resulting in the 

initial commitment level. The lower the perceived risk, the more likely is the competitor to 

commit fully to the coopetition. If the risks outweigh the benefits, the coopetition will not 

happen. If the interest in the partnership is high, but so is the risk, coopetition is still possible but 

the initial commitment is likely to be modest.  

 

Figure 3: Two-step model for choosing partners  

 

 

The figure above provides a simplified version of the process of choosing partners for 

coopetition. As the first step, the rival’s interest in coopetition has to be assessed (based on the 

purpose of the agreement and resource similarity). As the second step, the rival’s initial intensity 

of commitment is assessed based on the perceived risk, where: 

 high market commonality  low risk perceived, full commitment 
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        low market commonality  high risk perceived (less knowledge about firm), low    

            commitment. 

 

Last but not least, when assessing a firm’s competitors, it must be kept in mind that the 

relationship can be asymmetrical. Normally, companies tend to assume that if someone is the 

biggest competitor for them, they are the biggest competitor for the other. This view neglects the 

possible asymmetry. The latter firm might consider someone else to be their main competitor. 

When assessing coopetition partners, such a neglected asymmetry might lead to wrong 

assumptions in the analysis, therefore over- or underestimating your competitor’s behavior in the 

partnership. Actions of one firm might not necessarily have the same effect on the competitor, as 

the competitor’s action might have on the first firm. (Garraffo & Rocco, 2009) 

 

3.2. Circular Economy 

Now that the definition and aspects of coopetition have been explained, the thesis moves onto a 

chapter devoted to circular economy and its implications. Circular economy is a concept aiming 

to change the consumption patterns of consumers as well as production of companies while 

reducing waste and encouraging recycling. Sustainable development has been an important topic 

for many years. In 1983 the General Assembly of the UN created a special commission aiming to 

report on the environmental problems and possible strategies for sustainable development by the 

year 2000 (WCED, 2016). Unfortunately during this time globalization and deregulation took 

place with IT and off-shore production being on the rise resulting in increased consumption 

rather than decreased. Even though corporate social responsibility reports by KMPG (2005, 2008, 

2011, 2013) show that companies provide more information on sustainability and corporate 

social responsibility in their reports, real life effects are questionable. Increased production, 

global warming and over-use of natural resources are all warnings that something needs to 

change. Circular economy might be an answer to sustainability problems of today.  

 

The origin of the term is hard to pinpoint as comparable concepts have existed for a long time. 

Even though not mentioned directly, similar ideas were expressed already in 1848 by Hofmann 

with regards to chemical factories: "in an ideal chemical factory there is, strictly speaking, no 
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waste but only products. The better a real factory makes use of its waste, the closer it gets to its 

ideal, the bigger is the profit" (Lancaster, 2002). Circular economy was preceded by concepts 

such as closed-loop economy (Boulding, 1966; Stahel & Reday-Mulvey, 1976), environmental 

economics (Cropper & Oates, 1992; Dorfman, 1993), ecological economics (Daly & Farley, 

2004) or industrial ecology (Frosch, & Gallopoulos, 1989). Boulding’s (1966) paper where he 

looks at the earth as a spaceship with limited resources is the first idea very close to circular 

economy. Circular economy is also influenced by biomimicry, which is looking at nature for 

inspiration in terms of materials and structures, and cradle-to-cradle approach (McDonough, 

2002). 

 

China plays an important role in the development of circular economy, as without the push from 

government, it would take much longer for the society to transition to circular economy. China 

has applied the concepts in legislation through policies and guidelines at the National 

Environmental Protection Conference. They developed a program that applies the principles 

(Zhou et al., 2014). Some authors claim that the concept of circular economy was even 

introduced by or in China (Liu et al., 2009; Yuan et al., 2006). The adoption of circular economy 

in China can be traced back to 1973. Circular economy has even been incorporated in two five 

year plans (Skene & Murray, 2015) and control organizations have been appointed. These used 

two sets of indicators based on the reduction, reuse and recycling concept that have been 

developed (Geng et al., 2012). Since then other countries such as Germany as well as the 

European Union are slowly beginning to implement aspects of circular economy into their 

legislation. 

 

3.2.1. Defining Circular Economy 

Similarly to coopetition, the term circular economy cannot be found in a dictionary yet. 

According to Murray et al. (2015) the term has a linguistic meaning, which is basically an 

antonym of linear economy. This is in line with Cooper (1999, p.10) who states that: "The model 

of a linear economy, in which it is assumed that there is an unlimited supply of natural resources 

and that the environment has an unlimited capacity to absorb waste and pollution, is dismissed. 

Instead, a circular economy is proposed, in which the throughput of energy and raw materials is 
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reduced." Simplified, linear economy turns natural resources into waste through production. It is 

the so called take-make-dispose model of consumption. Linear production is harmful to the 

environment as it not only takes away natural resources, but also reduces their value through 

pollution.  

Having also a descriptive meaning, the term refers to a cycle (Murray et al., 2015). At the center 

of circular economy are two cycles- biogeochemical cycles and recycling. One of the most 

known biogeochemical cycles is the cycle of water. Likewise, other natural resources also have 

life cycles which differ in the time needed to complete a full cycle. Compared to the 9 day cycle 

of water, carbon dioxide takes 4 years (Siegenthaler & Sarmiento, 1993). The longer the cycle, 

the less sensitive the resource is to change. These cycles are influenced and changed by human 

activity, which changes their flux time. For example, the carbon cycle has been greatly influenced 

by humans, especially in the atmosphere. Human emissions exceed natural fluctuations, which in 

turn influences weather as well as oceans. Further, destruction of biodiversity decreases the 

ability of removing carbon from the atmosphere, partially resulting in the greenhouse effect 

(Falkowski et al., 2000). 

The second cycle- recycling is also a central theme of circular economy. Materials should be 

recycled in such a way that waste is reduced, as it becomes the resource in another cycle. In 

services, recycling translates to slowing down the cycles of use, so that waste output is delayed. 

Connected with recycling is also the longevity of products. Products should be made more 

durable from the outset with better possibilities for maintenance, thus reducing replacements and 

exploitation of new natural resources. (Murray et al., 2015)  

 

The Ellen Macarthur Foundation (EMF, 2013), inspired by the cradle to cradle approach, 

develops the notion of two cycles as well. It gives more concrete suggestions as to what the two 

cycles look like. The approach is very similar to Murray's, but instead of recycling being the 

second cycle, recycling becomes an integrated part of the technical cycle. The other cycle is 

called the biological cycle. The difference between these two cycles is in the design: biological 

nutrients should be designed to re-enter the biosphere, while technical nutrients should be 

designed to circulate at high quality.  
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Figure 4: Circular Economy Cycles (Ellen MacArthur Foundation, 2013) 

 

 

On the biological side of circular economy, people are consumers. Unused biological matter or 

the remains can be further cascaded or further used in biochemical extraction (to produce 

chemical products or fuels), anaerobically digested and composted (to produce biogas and break 

down organic materials) and in the end these nutrients return into the biosphere.  

 

The technical cycle is more complex with more steps before the end of life of technical nutrients. 

In the technical cycle, people should become users instead of consumers. Products should be 

made in such a way that they can be easily maintained, reused or redistributed (keeping the 

original purpose), refurbished or remanufactured (repairing faulty components and improving 

aesthetics or going further to dissemble and rebuild from components) and in the end recycled. 

Recycling materials can take three different forms: functional recycling (recovering original 

purpose), downcycling (lower quality/functionality) or upcycling (higher quality/functionality).  
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3.2.2. Aspects of Circular Economy 

Circular economy, similarly as industrial economy should be restorative in nature. It should 

include features such as low consumption of energy, low emission of pollutants and high 

efficiency aiming to design out waste, return nutrients, and recycle durables, using renewable 

energy to power the economy (UNEP, 2006). Stemming from the circular economy model above 

are principles of circular economy. Ellen MacArthur Foundation (2013) provides five principles 

that shape circular economy: thinking in systems, designing out waste, relying on energy from 

renewable sources, building resilience through diversity and thinking about waste as food. 

Identifying them can help companies with their transition to circular economy. 

 

System thinking 

The difference starts already in the thinking. Companies should not think of themselves as 

separate entities but need to look at the system as a whole. Relationships and context are very 

important when trying to solve problems. No company works independently from others and 

these connections and influences of parts on each other always need to be considered. In order to 

successfully transition to circular economy, cooperation among companies from different sectors, 

governments and consumers with companies is necessary. Such collaborations are necessary 

because customer and producer behaviors need to be changed. Customer behavior can be 

changed through education. Companies on the other hand need to overcome certain barriers, 

which is only possible with assurances stemming from collaboration. For example, even though a 

company might be inclined to use recycled materials, until a sure supply of these can be 

guaranteed on a regular basis, the company will be apprehensive about using them (Andrews, 

2015). This would be very difficult to do from the perspective of one company.  The focus in 

circular economy is on improving the whole system and getting value from this redesign, rather 

than improving resource utilization or certain parts (Murray et al., 2015).   

The system’s thinking is reflected also in the move from consumers to users. Since circular 

economy tries to optimize the whole system and not just some components, in order to do this a 

distinction is made between consumption of materials/products and the use of materials/products 

(McDonough & Braungart, 2002). It is advised that companies rent instead of selling, or sell 

services instead of products. 
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Philips can provide an example in the change of thinking and their move to providing services, 

therefore having users not consumers. During the time that Philips was a part of the Phoebus 

Cartel, in search of increasing profits and lowering costs through using less durable materials, 

these companies lowered the working life of light bulbs from 2500 hours to 1000. According to 

Packard (1960, in Andrews 2015), such behavior known as planned obsolescence was “the 

systematic attempt of business to make us wasteful, debt-ridden, permanently discontented 

individuals.” Flash forward a couple of years and Philips can be seen as one of the first 

companies to engage in circular economy by providing municipalities with lightening services 

instead of lightening products, bringing them efficiency, and value. It even gives them a 

competitive advantage over other light providers, as it is easier also for the municipalities to 

outsource the provision of light. 

 

Waste as food 

What companies today think about waste also changes under the lens of circular economy. Waste 

is food, both on the technical and biological side. Waste by one company should be the input in 

the production line of another. On the technical side this happens through recycling, upcycling 

and downcycling, while on the biological side cascading is a must before returning the nutrients 

to the biosphere. Materials can be divided into numerous categories: high recycling potential, 

lacking systematic reuse, by-products that can displace virgin material intake, fully restorative 

products; where each should be treated differently (Ellen MacArthur Foundation, 2014). 

According to George et al. (2015, p.61): “economic waste and economic resources are 

interrelated and they can no longer be considered to be independent. It is now time to weave them 

tightly together.”  

A New Zealand company called Wishbone design makes children pedal-less bicycles out of old 

carpets. They collect these carpets from home owners in the United States. These carpets would 

normally go to waste, but Wishbone collects these, shreds them and adds glass fiber for strength. 

These new bikes are suitable for kids up to the age of 5 and are even circular in their design, as 

they are made adjustable, so that parents do not have to buy a tricycle and a bicycle. Wishbone 

bikes can easily change from trike to bike and from a smaller version to a larger one, thus saving 
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additional resources that would be needed if parents were buying these products separately. 

(Wishbone design, 2016) 

 

Design to cycle 

Design in circular economy is also specific. Product design needs to be changed in such a way, so 

that products can be reused, recycled and cascaded. Making modular products makes it easier to 

recycle them as well as upgrade them, thus prolonging the lifecycle, so that consumers don’t 

have to buy a new model every couple of years. This way products and materials can be reused 

numerous times, adjusting only broken parts or refurbishing the appearance. The end result is 

eliminating waste. According to Andrews (2015) nowadays products are not designed to be 

disassembled, whether for the purpose of recycling or repairs. Such a design leads to the damage 

of components and materials causing increasing costs of the disassembly. Costs for disassembly 

are high also because of the complexity.  

 

Materials chosen from the outset should be of high quality, to prolong the durability of the 

material and product. Using uncontaminated materials also simplifies their recycling. Andrews 

(2015) gives two examples of why material selection is important. For example, using adhesives 

to put together parts of a product does make the product slimmer, but it also makes the 

disassembly very difficult, damaging the individual components, which then makes repairs 

impossible. Another example of the importance of material choice is that discontinuing the 

production of spare parts also makes repairs out of question. Therefore, it is necessary to design 

products to last, design for easy end of life sorting, choosing proper materials, standardizing 

components and taking into account possible useful applications of by products and wastes (Ellen 

MacArthur Foundation, 2016b). 

 

The Danish company Maersk provides a great example of improved design. Maersk is a shipping 

company with large container ships that need steel as an input. Throughout the lifetime of a ship, 

it is many times repaired until it reaches a shipyard in China, where it is disassembled for 

recycling. However, because of the repairs, it is often impossible to clearly identify the materials 

types and quality, resulting in low quality recycled materials. Maersk crated a passport for each 
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of its ships. In this passport all repairs are noted resulting in a clearer understanding of the state 

of the materials in the ship at the end of its lifecycle. With better recycling, Maersk is more 

resilient to fluctuating steel prices, aiming at a future where new ships can be produced from old, 

without needing “virgin” iron ore. (Maersk, 2014) 

 

Diversity 

Connected with the design is building resilience through diversity. Parts in products need to be 

modular, versatile and adaptive. In an uncertain, unstable environment such as the 21 century, 

where everything is evolving very fast, diverse system are better equipped to withstand these 

shocks. Uniformity makes systems unstable, especially in the light of raw materials running out. 

Through resilience, circular economy strives for keeping resources available also in the future by 

rebuilding and maintaining capital, so that continuous flow of materials and products is ensured. 

Resilience can be achieved by flexibility of production systems, so that different inputs could be 

used. Former efficiency systems with throughput maximization are more fragile and more likely 

to fail under external shocks such as price volatility or no supply. Systems should therefore have 

more nodes and connections. 

 

Renewable energy 

Energy used within the circular economy should be only from renewable sources. As one of the 

goals of circular economy is to stop affecting the biogeochemical cycles of the Earth, using non-

renewable energy sources damages the balance and natural flux even more. So does the waste of 

non-renewable resources, which could be used more efficiently in such production where 

substitutes are not available. By using renewable sources of energy, resource dependence is 

reduced, thus making the system less vulnerable to i.e. oil shocks. 

 

3.2.3. Achieving Circular Economy 

Companies should above all take interest in making the economy circular. Circular economy can 

lower costs by reducing the amount of scarce natural resources needed, making companies less 

dependent on them and thus lowering the effects of price fluctuations. This price volatility can 

also cause a competitive disadvantage because of the inability to forecast well compared to 
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companies that are less dependent on resources.  As customers are becoming more conscious 

about the origin of their products and the effects on the environment, circular economy provides a 

way for companies to enhance how they are perceived by the public. Ellen MacArthur 

Foundation states that "the €1.8 trillion opportunity revealed in the Foundation’s latest report 

reaffirms the economic rationale of moving towards a circular economy" (Ellen MacArthur 

Foundation, 2016a). Circular economy has extreme potential for companies and should not be 

taken lightly. Renault’s case shortly described below illustrates how beneficial circular economy 

can be for companies, followed by five business models proposed by Accenture. 

 

Renault has a remanufacturing plant near Pairs in France. This plant remanufactures different 

auto parts and components and offers them for resale. When compared with a new production 

plant, this remanufacturing one saves 80 % of the energy and close to 90% of water needed. In 

order for this remanufacturing plant to work effectively, Renault created joint ventures with a 

waste management company but also with a steel recycler. This enabled them to better 

understand the end of use and connect it with the product design, resulting in easier disassembly 

of certain parts. By using components from old vehicles as inputs for new ones, Renault saved 

costs through the decrease of raw material inputs. Renault’s efforts go beyond remanufacturing. 

Working closely with a supplier, a change in the model was achieved by moving away from a 

sales based model to a performance based one. This way the supplier’s part of the value chain 

was made more efficient by decreasing the volume of waste discharged by 90%. “This new 

arrangement benefits both companies: the supplier is moving up the value chain so that it can be 

more profitable, while Renault’s total cost of ownership for cutting fluids fell by about 20 

percent” (McKinsey, 2014, p.4). Renault is just one example among many that prove the benefits 

of circular economy.  

 

Accenture (2014) analyzed 120 case studies to identify five business models. These five business 

models are in line with the principles of circular economy and provide a blueprint, a starting point 

for companies, who are considering becoming more circular. Different models are beneficial to 

different types of companies. These models, however, can also be combined to achieve greater 

value. The five business models are as follows (Accenture, 2014):  
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Circular Supplies 

Circular supplies business model is particularly interesting for companies who need scarce 

natural resources and those that have major impact on the environment. As these resources 

become more and more scarce, their prices will increase as well, therefore companies needing 

these should switch to inputs that are degradable, recyclable or fully renewable. These do not 

only include natural resources such as metal but also energy, which should come from renewable 

sources. 

 

Resource Recovery 

Resource recovery is suitable especially for companies that have by-products or huge amounts of 

waste as a result of their processes. Included is anything from energy to products that were 

thrown away. To minimize material leakage, material outputs should re-enter as inputs 

somewhere else through recycling, upcycling, downcycling or cascading, which can create 

additional value. Resource recovery is visible in industrial symbiosis or closed loop systems. An 

example of resource recovery is using leftover wood chips for timber panels in construction or 

H&M’s collective programs (McKinsey, 2014) for unused old clothes. These are separated into a 

number of groups and either sold in secondhand stores, made into cleaning cloths or used as 

insulation materials to give a few examples.  

 

Product Life Extension 

Capital-intensive companies or companies selling products that generate only partial additional 

benefit for the consumer would gain from employing the product life extension business model. 

The life cycle of the product is prolonged by repairing, refurbishing, upgrading or remarketing. 

The point is to maximize the overall number of cycles and longevity of the product while 

reducing the number of virgin materials. Extensions especially regard electronic products such as 

washing machines and cellphones or industrial equipment. To prolong the life extension, pure 

raw materials should be used to improve the durability and to ease the separation of biological 

and technical nutrients. The products should also be modular, so that it is easy to exchange only 

outdated parts instead of exchanging the whole product and thus wasting more resources.   
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Sharing Platforms 

Sharing platforms business model is suitable for companies that own assets, which are 

underutilized, such as heavy machinery or equipment. However, it is not only suitable for sharing 

across companies but also across individuals. Sharing platform business model has been on the 

rise in recent years, especially among individuals with platforms including Airbnb (2016) or 

Uber. The aim is to increase the utilization of assets by giving owners a chance to minimize the 

idle time of their assets by providing users easy access to the products or by sharing ownership of 

products.  

 

Products as a Service 

Companies that have high operational costs or those who can better maintain the product 

compared to their customer should use products as a service business model. The idea moves 

away from ‘buying to own’ to buying access through leasing or paying per use. Companies 

should concentrate on the performance of offered products not on their volume, retaining 

ownership, so they can internalize benefits. A great example is the already previously mentioned 

Philips – who offers lightning as a service.  

 

These five business models can help companies to start thinking in terms of circularity. To push 

themselves even further, companies should reconsider the relationship they have with their 

customers. In most of these business models the view isn’t anymore “I’ll never see my product 

again” but quite the opposite, where a good relationship with the customer should be kept in 

order to secure the return of products for refurbishing, remanufacturing or recycling. Another 

perspective that might induce more circularity is focusing on how products can be made into 

materials and not the other way around. (McKinsey, 2014) 
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Table 3: Circular Economy Checklist 

 

 

Business Models 

  

Circular 

supplies 

Resource 

recovery 

Product 

life 

extension 

Sharing 

platforms 

Products 

as 

service 

A
sp

ec
ts

 

Thinking in systems           

improve the whole system 
     

renting or selling 

services/access     
x 

Waste as food 
     

recycling, upcycling, 

downcycling (virgin materials) 
x x (x) 

  

cascading 
 

x 
   

industrial symbiosis (by 

products, waste) 
 x    

Design to cycle 
     

modular products 
  

x 
  

uncontaminated materials 
  

x 
  

repairs, refurbishing, 

upgrading, remarketing 
  x   

Diversity 
     

flexible production system x 
    

resilience through diversity x 
    

Energy 
     

renewable energy x 
    

Other 
     

sharing platforms / 

ownership    
x 

 

 

The aspects or principles of circular economy are put in contrast with the five mentioned business 

models, which can be seen in the table above. Resulting is a table that shows which elements are 

missing in one or the other, providing a full complete checklist. One of the elements missing in 

the business models is thinking in systems. Acknowledging the importance of relationships 

across sectors and industries, between different players such as companies, governments and 

individuals is very important with regards to circular economy, especially in its early stages 

where processes need to be disrupted in order to change the behavioral patterns. One the other 

hand, the aspects fail to directly mention the importance of industrial symbiosis, which 

exemplifies finding uses also for by-products and waste. Waste here is more in the sense of 
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products that have been used and non-functional anymore rather than waste created by 

production. Last element not mentioned in the aspects provided by Ellen MacArthur Foundation 

(2013) is the sharing platform or sharing ownership – this is a very novel and popular idea in 

recent years that incorporates various principles of circular economy such as reducing waste and 

moving away from ownership. 

 

3.2.4. Circular economy drawbacks 

Although being a great concept, circular economy has some shortcomings as well. Even though 

the concept sounds great on paper, it might prove to be very difficult and may take many years 

until it becomes reality. Reasons for this are multiple.  

 

Circular economy is a concept very difficult to pull from the consumer’s side and needs push by 

policy makers and companies themselves. Individual consumers have the power to recycle or re-

sell no longer needed items, even borrow equipment from friends rather than buying, but unless 

platforms for sharing are provided, these instances will stay very small scale. Starting with policy 

makers, even though some efforts have been made, we have yet to see their applications in real 

life. The EU circular economy package has been harshly criticized as weak and not ambitious 

enough. Another example comes from China, which has been applying different policies without 

clear results as China still remains a wasteful economy. China especially is crucial because of all 

the production facilities located there. Policy makers need to set clear rules and targets, which can 

be followed. In order for circular economy to work, cross industry cooperation is needed. 

Companies from different industries and even competitors need to think together about how to 

redesign products and processes. Cooperation across the whole value chain and especially with 

suppliers is needed in order to set rules and standards for the use of materials. In many cases a 

product is made of many materials of different qualities sourced from many different countries, 

thus making it difficult to keep track of the resources used. Variants need to be reduced, mixing 

of different quality materials stopped, so that recycling would be possible and cost efficient. 

Cooperation is also needed on the other end to help collect waste and process it, so that it can be 

used as an input in another cycle. Last but not least, even individuals pose barriers to circular 

economy. The mindset of many individuals is that anything that is not brand new is of lesser 
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quality. It takes companies a lot of effort to persuade consumers that refurbished or 

remanufactured products are not second hand and do not have lower quality than those soured 

from new natural resources. Also engraved in minds of some people is the need to own – whether 

it be a house, a car or tools. Ownership in many cultures is a sign of status and it might take 

longer to change this perception. Connected with ownership are ‘product as a service’ business 

models, where problems might occur because people tend to be less carefully with items that do 

not belong to them.  

 

According to Murray (2015), many of the activities connected with circular economy principles 

and sustainable initiatives have negative effects on the environment. An example of such an 

activity includes cutting down forests in order to plant fields, whose crops are used for biofuel. 

Another issue brought up by him is the longevity at all costs. Comparing bamboo forks with 

plastic ones, he questions the ecological efficiency of longevity, as in this case. A bamboo spoon 

would be much better for the environment as it is made from biological nutrients and can be 

easily returned to the environment, whereas a plastic spoon doesn’t break down as easily but 

requires more energy. Products designed for longevity will likely be more difficult to break 

down, requiring more energy. Examples of these are solar panels or wind farms, which are 

difficult to recycle, but will also need repairs with time. The solution could be smaller scale 

installations with less environmental impact. 
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4. Empirical Analysis 

4.1. InnoVentum 

InnoVentum is a Swedish company active in the renewable energy sector. It was founded on May 

5
th

, 2010 by a former management consultant and university professor Sigvald Harryson. 

InnoVentum develops small-scale wind turbines, PV solar panels and their hybrids. What 

differentiates them from so many other manufacturers is their passion for the environment and 

ecoprenuership. InnoVentum creates different types of products which have different pricing. 

Trying to reach more than one type of customer, InnoVentum creates and delivers: 

1. Exclusive design for those who afford 

2. Affordable design for those who need  

 

The creation of InnoVentum was sparked by a sail boat “Blåöga” in 2008. Mr. Harryson, being 

an enthusiastic sailor, realized that if he added a small 400-watt wind turbine on his boat, not just 

the solar PV, which has been on the boat since 2000, this addition would create enough energy to 

power the whole boat without additional generators needed. Solar PV alone was unable to do so. 

This led to exploration of small scale wind turbines, the industry, ideas generation, market 

research and eventually the creation of InnoVentum. As this thesis is about EV chargers, the 

attention is drawn to the hybrid products from InnoVentum, especially the Giraffe 2.0. 

(InnoVentum, 2016a) 

 

4.1.1. The evolution 

Throughout the years InnoVentum has participated in university competitions, exhibitions and 

events, has issued for many patents and trademarks, made installations across 5 countries on 2 

continents, while winning various prizes and grants. Even though it has only been 5 years since 

InnoVentum’s establishment, much has been achieved. As of August, 2014 InnoVentum had 

more than 100 million SEK in intellectual property assets, which included 9 trademarks, 9 

designs worth 45 million SEK and patents worth 72 million SEK (InnoVentum, 2014a). We will 

look at some of the important milestones in terms of the Giraffe.  
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Already the first event that InnoVentum organized back in April 2011 was tied with electric 

vehicles, as Tesla and Estrima were co-hosting it. The event, releasing the wooden tower design, 

was a great success and a way to spark the interest of possible customers. The first Giraffe was 

developed by InnoVentum in May 2013. The process was exceptionally quick, since it took less 

than 6 months from concept to the first installations. The Giraffe was installed at the Eurovision 

Song Contest 2013 as well as near the Turning Torso. To bring attention once again to the 

environment, InnoVentum organized Green Vehicle Days in June 2013. In connection with the 

Oresund Electric Car Rally the event showcased electric vehicles and chargers for a greener 

future in cities. The Giraffe’s continuous development has been supported by the Swedish Energy 

Agency with a grant in March 2014. Partially thanks to this grant, InnoVentum was able to reveal 

the more efficient Giraffe 2.0 at the Business of Design Week in Honk Kong by the end of the 

year. During this year InnoVentum participated in two rallies: the World Advanced Vehicle 

Expedition and the Oresund Electric Rally, which ended in a Guinness World Record attempting 

to make the largest EV parade. For InnoVentum’s 5
th

 birthday the company opened the 

Demonstration and Testing Site for Renewable Energy Technologies- part of which is the Giraffe 

2.0. InnoVentum has been gaining more investors, patents, trademarks and designs along the 

way. (InnoVentum, 2016a) 

 

4.1.2. Unique selling proposition 

InnoVentum is not just another wind turbine / solar PV manufacturer. Already from the creation 

of the product, it differentiates itself from others by accessing knowledge from the best 

universities in related areas. The whole concept of the products is keeping in mind the 

environment, but also the appeal of customers. Therefore the advantages of InnoVentum could be 

summed up in four points: 

 

1. Co-creation 

InnoVentum cooperates with universities in Europe through competitions, where it gives students 

a chance to work in teams and come up with innovative solutions to problems posed by 

InnoVentum. This R&D approach is not a common practice in companies and offers InnoVentum  

a competitive edge. It enables them to create solutions very quickly, in a matter of months.  
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The company does not only cooperate with universities and students but also with manufacturers 

– of the wind turbines, solar panels and EV chargers. The cooperation with wind turbine 

manufacturers is a two way street as it allows for licensing as well. The company either orders 

turbines from these manufacturers, or the manufacturers buy towers, both selling a finished 

product to the customer in the end (depending on who acquired the customer). As for the towers 

themselves, InnoVentum owns the designs, but manufacturers actually build and distribute these. 

This kind of cooperation includes risks, which is why it is so important to protect the know-how 

with patents. (Harryson & Van De Vorst, 2013)  

 

2. Sustainability 

Realizing the importance of sustainability, InnoVentum strived for a product that would be much 

more environmentally friendly than the classical wind turbine. Classical turbines are made from 

steel, which is what differentiates InnoVentum so greatly. The company makes the wind turbines 

out of wood. Using wood for the tower and recycled materials for the other parts spares raw 

materials. Before the wood is used, it has already absorbed CO2, thus making the towers’ carbon 

footprint negative. Only one cubic meter of wood can save 2 tons of CO2, therefore one 

InnoVentum wind turbine actually spares the planet of 5 tons of CO2, compared to the 1000 tons 

of CO2 emissions that are produced by manufacturing large steel turbines. 

 

Another innovation of InnoVentum is that it uses a screw foundation instead of the typical 

concrete block. Screw foundation makes the installation process faster, produces less CO2 

emission, saves water and doesn’t need to move soil, which causes more energy and emissions. 

 

3. Functionality 

Using wood as the main material is not only sustainable, but also increases the functionality of 

the product. The multi leg design captures and absorbs vibrations, while the fibers in wood 

decrease the velocity of sound waves, thus reducing the noise. 

Not only are InnoVentum’s wind turbines smaller, but one of the advantages that using wood  

brings, is that it also increases the return on resources, as can be seen in the table below in 
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comparison with competition. Even though the two InnoVentum products- Dali Performance and 

Dalifant deliver less production yearly, the impact on the environment is much smaller. Not only 

visually, but also in terms of energy produced for kilo of material used.   

 

Figure 5: InnoVentum wind vs. Competition (InnoVentum, 2016b) 

 

 

In case of PV solar panels, InnoVentum uses also micro inverters not only string inverters, which 

results in 20% increase of the performance. The difference between these two is in the wiring. 

String inverters are wired in series, which reflects on the performance of the whole system 

causing it to perform according to the lowest performing module. The micro inverters on the 

other hand function fully and do not decrease the functionality of the whole system because of 

malfunctioning of one part. The fact that you can easily identify, which part is malfunctioning, 

makes the maintenance also significantly lower. (InnoVentum, 2014b) 
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4. Design 

Last but not least, design is definitely worth mentioning. These unique designs are part of the 

intellectual property. As InnoVentum states on their website: “Our unique designs comprise state 

of the art technologies in wood engineering, smart functionality, and are inspired by masterpieces 

and architectural landmarks” (InnoVentum, 2016e). The design of their products has been 

acknowledged through, for example, the appearance of the Giraffe 2.0 at the Business of Design 

week in Hong Kong or the Malmo City Prize in Environment and Sustainable Development, 

where the jury complimented InnoVentum for having an innovative and design-driven approach. 

(InnoVentum, 2016a)  

 

However, the design is not only aesthetically pleasing. InnoVentum’s products are designed in 

such a way that it is very easy to transport them as well as to build them. The pieces are modular 

and can be built without the use of heavy machinery. For example the Dali PowerTower doesn’t 

include any pieces longer than 2 meters and when packed takes up only 1,2 m3. (InnoVentum, 

2014a) 

 

4.1.3. Products 

As was already mentioned before, InnoVentum designs wind turbines, PV solar panels and their 

hybrids. There are a couple of different configurations available under each product category, 

differentiating in the used wind turbine and solar panel type. When aiming for solar panels, 

customers can choose between crystalline silicon and thin film panels with installations on the 

ground or on rooftops. Others, interested in wind solutions, can choose the Dalifant, Dali 

Performance or Dali Lite which differentiate in size, design, performance and price. The last 

category of products is hybrid, which is the focus of this thesis. Here, InnoVentum offers the Dali 

PowerTower, hybrid rooftop solutions and the Giraffe, which is suitable for a more exclusive 

market. Since this thesis analyzes the EV chargers market, more detailed information will be 

provided about the Giraffe line, especially the newer Giraffe 2.0. (InnoVentum, 2016c) 

 

The hybrid systems have a huge advantage over stand-alone ones, because of a more stable 

electricity production. In a sense, wind and the sun are complementary sources of energy. 
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Whereas solar energy is at its peak during summer, when days are longer, wind energy is stronger 

during nights and colder months of the year. The air density is also higher during night and 

winter, which generates more wind energy. Therefore the result of a hybrid installation is a more 

stable energy production all year round.   

 

Figure 6: Energy production: solar, wind, hybrid (InnoVentum, 2016d) 

 

 

The Giraffe 

The Giraffe comes in two main configurations- the Giraffe and the Giraffe 2.0. Both are made 

from renewable and 80% recycled materials, namely wood and metal. The Giraffe was the first 

hybrid designed by InnoVentum, while the Giraffe 2.0, designed a year later is an upgrade of this 

first try. The capacity of the installation was increased to 2 cars, while the number of parts was 

significantly decreased, making it easier to put together. Using a stronger type of wood, less 

wooden reinforcement and metal is needed.  Giraffe 2.0 can provide more than double the energy 

compared to the Giraffe. This is thanks to the more powerful wind turbine used, which is 

positioned higher, but also thanks to the higher number of PV modules. More specific details on 

the differences between these two are provided in the table below. 
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Table 4: Giraffe vs. Giraffe 2.0 (InnoVentum, 2014b; InnoVentum, 2014c) 

 

 

GIRAFFE 

 

GIRAFFE 2.0 

Parking space 1 car 2 cars 

Annual energy output 5 300 kWh 

(16PVs x 250Wp= 4kWp, 

1.85kW turbine) 

13 850 kWh 

(24PVs x 250Wp= 6kWp, 

3.5kW turbine) 

EV mileage per year 35 000 km x 1 car 45 000 km x 2 cars 

Footprint 21.1 m2 24.6 m2 

Dimensions (wxlxh) 3.7m x 5.7m x 10.1m 4.1m x 6.0m x 12.0m 

Energy Density (kWh/m2 footprint) 250kWh / m2 560 kWh / m2 

Noise level 43 DB(A) 39dB(A) 

Total number of parts Wood 149 

Metal plates and feet 24 

Wood 32 

Metal plates and feet 14 

Total CO2 captured, tons + 3.745 T + 4.660 T 

 

For the purpose of this thesis, the main use of the Giraffe is as an electric vehicle charger. 

However, there are other possible uses as well such as charging houses and cottages or providing 

power for electronic equipment and light in municipalities. For the space that it takes, the Giraffe 

produces double the amount of energy compared to installations that use either just sun or wind 

as their power sources. This makes the Giraffe an ideal candidate for EV charging in cities. As an 

EV charger, the Giraffe can produce enough energy for an e-car to drive around the world each 

year. Daily, the energy produced by the Giraffe can translate into 100 km of drive on average. 

Since there isn’t yet a clear standard in EV chargers, InnoVentum gives its customers the chance 

to choose the charger that is compatible with their e-vehicle and their needs. Compared to 
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competition, the positioning of the PV modules allows for 4 additional hours of solar energy 

production. When benchmarked with competitors on a number of parameters, InnoVentum’s 

Giraffe fares much better in terms of energy production as well as energy density, while keeping 

a competitive price. For example, looking at the production, if Giraffe’s production is put as 

100%, the closest competitor out of the ones listed delivers only 29% of the energy. Even though 

it is one of the more expensive models in the list, when put in contrast with the energy produced, 

the cost per kWh is the lowest.  

 

Table 5: Giraffe 2.0 vs. competition (InnoVentum, 2015a) 

 

Company 
Inno-

Ventum 

Solelia 

Greentec

h 

Fojab 

Arkitekter 
BMW 

E-Move 

Gmbh 

One Sun 

Inc. 

Charging station Giraffe Solelia 
Fojab solar 

charger 

BMW solar 

carport 
E-Move Sparc 

Origin SE SE SE DE IT/DE US 

Primary market EU SE SE US,EU IT,DE US 

PV capacity kWp 6 1 2 3.6 1.76 2.7 

Wind capacity 

kW 
3.5 - - - - - 

Energy yield over 

minimum lifetime 

(20 years), kWh 

252 540 20 000 40 000 72 000 35 200 54 000 

If Giraffe 

production is 

100% 

100% 8% 16% 29% 14% 21% 

Price indication, 

EUR 
44 170 35 100 57 343 22 000 n.a. n.a. 

Cost per kWh 0,17 1,76 1,43 0,31 n.a. n.a. 

Footprint m
2
 24,6 8,0 20,0 36,0 20,0 17,3 

Energy density 

per 1 m
2
 footprint 

10 266 2 500 2 000 2 000 1 760 3 121 

Stable and 

continuous 

production of 

energy 

YES NO NO NO NO NO 



49 

 

4.2. Country analysis 

In order to find potential coopetition partners and the partnerships’ addition to circular economy, 

an analysis of promising countries needs to be carried out. Ten countries have been chosen for 

further analysis, out of which five were used later on in the thesis. These ten countries were 

chosen based on their overall readiness for electric vehicles and especially based on the financial 

incentives provided to buyers of these vehicles by the government. These countries include: 

Canada, China, Denmark, France, Germany, Netherlands, Norway, Sweden, United Kingdom 

and United States. Other countries have also been considered, but have been excluded as the 

conditions in these countries were inferior to those picked. For example Japan, being a high tech 

country, is a very interesting market for electric vehicles not only because of their technological 

advancement, but also the already broad network of electric vehicles as well as chargers (121.000 

EVs and 50% of the worldwide fast Chademo chargers, all together 31.000 chargers in the 

country). However, Japan was not included in the analyses in the end, because it does not provide 

any financial incentives for electric vehicles anymore, as most of the incentive programs have 

moved onto hydrogen fuel cell subsidies.  In the analysis of the ten countries market potential and 

market situation were considered, both comprising of numerous factors. All factors have been 

weighted, to differentiate between their importance. 

Table 6: Country analysis factors 

 

  

4.2.1. Market Potential 

Market potential looks specifically at the countries’ residents and their hypothetical ability to buy 

an electric vehicle. Considering market potential cannot be overlooked, as the global EVs are 

expected to rise from 1.2 million in 2015 to 8 million in 2020 and to over 100 million by 2035, 

with 35% of all vehicle sales in 2040 being EVs (Bloomberg, 2016). This rise is, among others, 

thanks to the lowering battery prices as well as the overall lowering of EVs’ price, which 

Bloomberg (2016) predicts will lower significantly by 2022 and will be comparable to gasoline 
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vehicles. Market potential is assessed based on these factors: total population, financial incentives 

given from the government and household final consumption expenditure per capita.  

Figure 7: Projected vehicle sales (Bloomberg, 2016) 

 

 

The higher the population of the country, the more electric vehicles can be bought – in theory. A 

higher population by itself is a limited factor, as not everyone in the country will be able to buy a 

car, let alone an electric one, which has a higher price point. A good example of how a criterion 

based on population could be biased is provided by the example of China and the US – even 

though China’s population is approximately 4 times the size of United States, due to the fact that 

only 18% of Chinese own a vehicle compared to 83% of Americans, the US actually has more 

total vehicles than China. Therefore, population has been compared with total vehicles to avoid 

such situations. Population was used in the end, because it provided more precise data and was 

roughly representative of the total vehicles. The weight given to population is 3.  

 

In order to compare the ability of residents of each country to buy a car, the household final 

consumption expenditure per capita is used, as it provides a more exact indicator than GDP per 

capita (PPP). This indicator was formerly known as private consumption and shows the market 

value of all goods and services purchased by households. Simplified, the higher the number, the 

richer the people from the country are – and therefore more able to afford EVs. This indicator is 

given the weight of 3.  
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The most important factor, with the highest weight in market potential, are the financial 

incentives offered by each country. Electric vehicles market is currently heavily dependent on 

early adopters, who are keen to try out new technology or reduce their emissions, and on 

government incentives. “Strong regulatory incentives have, for example, contributed to early 

adoption in countries such as Norway or the Netherlands (where grid-connected vehicles 

accounted for c. 23% and c. 10% of passenger car sales last year)”(GS Sustain, 2016). Incentives 

are divided into financial incentives and non-financial incentives, such as unrestricted lane 

access. Financial incentives include purchase subsidies, tax reductions and fee exemptions. 

Financial incentives can influence customers’ decision and are a way for the government to 

support environmentally friendly initiatives. Residents of countries that offer many and/or high 

incentives are more likely to buy an electric car, as it makes the electric vehicle more affordable 

by lowering its price and bringing it closer to gasoline vehicles’ price points. Due to its 

importance and influence on customers’ decision, this indicator is given the weight of 5. 

 

Table 7: Incentives provided by governments 

INCENTIVES NO CN NL UK FR DK SE DE US* CA* 

FINANCIAL 

Car Purchase Tax Reduction/Exemption 20 20 20 - - 8 - -     

VAT/Sales Tax Reduction/Exemption 20 20 - - - - - -     

Purchase Subsidy - 20 - 8 11 - 8 - 9 8 

Registration Tax Exemption - - - - - 3 - -     

Road Tax Reduction/Exemption 

(annual) 
4 - 5 5 - 5 3 4     

Company Car Tax Reduction 3 - 4 3 1 - 4 -     

Scrap Rebate (old vehicle) - - 3 - 4 - - - 2   

Congestion Charge Exemption 5 5 - 5 - - - -     

Road Toll Charge Exemption 5 - - - - - - - 2   

Ferryboat Fee Exemption 5 - - - - - - -     

Bridge Fee Exemption 5 - - - - - - -     

Discounted/Free Parking 5 - 3 1 3 3 - 5 1   

EV Charging Fee Reduction/Exemption 3 3 - - - - - - 2   

Home Charging Installation Subsidy - - 3 - 3 - - - 2 2 

High Mileage Allowance Write-down 5 - - 5 - - - -     

NON-FINANCIAL 

Unrestricted Lane Access 5 - - 2 - - - 4 3 3 

TOTAL EV INCENTIVE SCORE 

  85 68 38 29 22 19 15 13 21 13 

         

*Cali. *Ont. 
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Out of the financial incentives listed above, the purchase subsidies and tax reductions are 

considered the most important. Such incentives help lower the high price point of EVs, bringing 

it closer to the price of “regular” gasoline vehicles. Lowering the price makes the EV more 

affordable, with more people at least considering this option. Without lowered price, EVs are out 

of reach for many middle class consumers, who don’t see the added value (since they can get a 

brand new car for a third of the price). Once EV’s reach prices of gasoline cars, many more 

customers will probably choose EVs, because of the savings they can reach by not buying 

gasoline. Unrestricted lane access and free parking are especially important incentives in big 

crowded cities, where EVs are needed the most because of pollution. For many, access to fast 

lanes and avoidance of traffic jams might be the right trigger to buy an EV. Parking poses 

problem in most of the bigger cities and having dedicated parking spaces or free parking could 

again ease the life of residents. Even though free parking seems like a small positive, when added 

up, the money wasted on every day or multiple hour parking is a huge cost when put in contrast 

with the price of gasoline or electricity, and the resulting kilometers driven. 

 

4.2.2. Market Situation 

Market situation reflects the stage of each country in the process of adopting electric vehicles. To 

reflect the current situation in a country, factors taken into consideration are electricity price, total 

electric vehicles, electric vehicles per 100.000 inhabitants and EVs per charger.  

 

Electricity price influences users’ decision to buy sustainable EV chargers. It could also influence 

users to buy an electric car as opposed to a gasoline vehicle because of the high price of gasoline 

compared to electricity (even though oil is currently experiencing very low prices, given the finite 

nature of this resource, the prices are expected to rise considerably in the future). However, this 

influence is limited to a certain extent, as these markets are not fully overlapping yet- because of 

the high price of EVs as well as the early adopters mind set of customers. The higher the 

electricity price in a country, the more advantageous it is for InnoVentum, as such conditions will 

push customers into buying sustainable chargers. This indicator is given the weight of 1.  
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Total EVs represent the current users of EV chargers and therefore the market size in the country. 

It is more prospective for InnoVentum to enter a market with a high number of electric vehicles 

on roads already, as these will need more electric chargers. Total EVs is given the weight of 4. 

The factor by itself doesn’t give us enough information about the current situation, thus it is 

paired with EVs per 100.000 inhabitants and EVs per charger- to put it into perspective.   

 

The EVs per 100.000 residents and EVs per charger are equally important factors and both were 

given a weight of 5. The EVs per 100.000 indicates the density of electric vehicles in the country. 

The number by itself can be misleading when it comes to nations with massive populations such 

as China, where there are only 15 EVs per 100.000 residents. However, the total number of EVs 

is the second largest after the US, which is why both factors are included in the analysis. China 

has enormous income disparity, but it is assumed that EVs can be found in the better-off south-

east region. The higher the number for EVs per 100.000, the more progressive the country is in 

terms of electric vehicles and the more electric chargers are needed.  

 

Similarly, the EVs per charger factor illustrates how saturated the market is with chargers. It 

shows how many vehicles are allocated to one charger if distributed evenly. The higher this 

number is, the more electric chargers are needed and therefore such a country represents a good 

choice for InnoVentum. Even though fast chargers only take approximately 30 minutes to charge 

80% of the EV (cca. 120-160 km driving with Nissan Leaf, 270 km driving with Tesla) , onboard 

chargers can take significantly longer with up to 8 hours (18-93 km driving range per hour). Even 

though it is possible to charge the EV at home, policymakers, industry and environmental 

stakeholders agree that the current availability of EV charging infrastructure is insufficient to 

achieve the level of market penetration necessary to meet long-term climate objectives. 

Acceleration of EV adoption is hindered by the limited availability of EV charging infrastructure 

and the infrastructure is limited by the number of EVs needing it.  

 

4.2.3. Markets chosen 

After collecting all the data and weighing all the factors, the two main indicators were graphed. 

The graph can be divided into 4 areas, where the upper right corner represents the countries with 
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high potential and advanced market. The lower left represents countries with low potential and 

markets that are least ready for electric vehicle chargers. Thus, countries in the upper right corner 

are those most desirable for InnoVentum – Norway, United Kingdom, United States and China. 

Out of this batch of countries, the least desirable are Germany, Canada and Denmark.  

 

Figure 8: Country Analysis 

 

Sweden has high scores in terms of situation as there seem to not be enough chargers for the 

market- 15.8 EVs per charger, largest in the group, and a high number of 149 EVs per 100.000 

residents. However, in terms of total EVs, 14.344 is the second smallest market in the group. 

Electricity prices are low making the situation factor less favorable. Furthermore, Sweden being a 

relatively small country in terms of population and with very few incentives available, the market 

potential is currently not high. France shows higher potential than Sweden as it has almost 7 

times the population and more incentives. Nevertheless, the penetration rate of EVs is almost 4 

times lower with only 38 EVs per 100.000 people, and only 4.2 EVs per charger, making the 

market situation considerably “worse” off, as the ratio EVs to chargers is pretty good. As a result, 

the last country chosen is Netherlands as it has higher potential than Sweden - much higher 

incentives and population, and better market situation than France – with more than twice the 

number of EVs on the road and more than 9 times the number of EVs per 100.000 residents. The 

number of EVs per charger in Netherlands is 4.2. More information on the specific countries is 

provided in the Appendix 1. 
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The importance of building permits cannot be underestimated. In each of the five countries 

chosen building regulations need to be checked, to assess whether it is even possible to build the 

Giraffe 2.0 there. It could happen that in some countries state or municipality laws allow only a 

certain height or width, that the noise level is limited, a certain distance from neighbors has to be 

abided to or that there is a limit on the total area taken up. As the Giraffe is a hybrid, regulations 

for solar PV panels, wind turbine and electric chargers need to be checked. 

 

Another important factor that needs to be considered in the later stages but before entering a 

market is the customers’ preference. The Giraffe having such a specific design might not fit well 

everywhere and more conservative countries such as Germany might outright dislike it. For 

example, Norway being a country close to Sweden, also design wise, would most likely enjoy the 

wooden eccentric design. A country such as the United States that uses wooden panels to build 

houses could also be open to a wooden tower design. The image of a Giraffe would also be 

appreciated, especially in states such as California or Florida, where everyone tries to 

differentiate themselves (even more than in the rest of the country). Netherlands has a history in 

windmills and the use of wood is very common, therefore Giraffe could also be appreciated there. 

Other countries are more difficult to access and would need further research into the type of 

architecture that is admired, possibly with initial surveys to get thoughts on the design. 

Connected with this is the density of the location, which also plays an important role. Since the 

Giraffe is fairly big, and needs to be out of the shadow and in windy areas, cities that are 

overcrowded such as London would not see the benefit as clearly as other, more rural areas. 

Giraffe is ideal for spacious locations, such as along highways near petrol stations, or on big 

parking lots. These location restrictions could affect Giraffes uptake in China for example. Even 

though China is an enormous country, owners of EVs most likely live in the rich, highly 

populated areas. In these high income areas the space is used very efficiently, leaving no extra 

room, thus it would be difficult to position the Giraffe there. 

 

4.3. Value Net of InnoVentum’s Giraffe 2.0 

Once the 5 countries have been identified, the analysis moves onto identifying the players around 

InnoVentum. This analysis will help in identifying possible coopetition partners in subsequent 
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chapters. Using Brandenburger’s and Nalebuff’s (1996) value net approach, customers, suppliers, 

competitors and complementors are determined. When applying this perspective, it has to be 

clarified that the only product considered is Giraffe 2.0. This means that the analysis does not 

consider the company as a whole, as it would provide an unnecessarily broad context. Also, the 

only function of Giraffe 2.0 that is considered is that of an electric vehicle charger. Other 

applications such as a charger for a summer cottage or a house, provider of light and hot water, 

replacement for a diesel generator or power station for electronic equipment are only briefly 

considered.     

 

Figure 9: InnoVentum’s Value Net 
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Suppliers 

InnoVentum is the provider of the design and know-how, but not a manufacturer per se. Given 

the nature of InnoVentum’s business model, where they order wind turbines and solar panels 

from manufacturers, but also license their design, obvious suppliers are manufacturers of these 

components – i.e. Vestas for wind turbines. Since the whole product does not consist only of the 

turbine, other materials such as wood and steel also need to be supplied. Being a hybrid, Giraffe 

2.0 includes also PV solar panels and the actual EV charger, so these need to be supplied as well. 

In cases of off-grid Giraffe 2.0, battery companies act as suppliers too. Last but not least, the 

product would not exist without the employees, students, who help with solutions through 

competitions and CAD design software. The software is especially crucial to enable licensing of 

design to manufacturers.  

 

Customers 

InnoVentum’s customers of the EV charger Giraffe 2.0 can be summed up into 3 categories: 

government, businesses and individuals. Government incorporates state government but also city 

municipalities. These play an important role in the deployment of EV chargers and EVs, as they 

can influence the uptake through laws, policies and recommendations. Many times they also have 

the resources needed to purchase exceptional EV chargers, such as fast chargers or those with 

special designs. The second, very broad category, are businesses. Here is included everything 

from companies, which purchase EV chargers for their employees, through shopping malls and 

parking lots owners, who purchase them for customers, to gas stations and utility companies who 

want to broaden their portfolio. Wind turbine manufacturers can also play the role of a customer 

when they license InnoVentum’s design. Another interesting group are car manufacturers, who 

do not have their own designs but want to leverage the opportunity, and possibly also 

InnoVentum’s technology and design. The Giraffe 2.0 can be also bought by individuals, but 

given the price, these customers are less likely. Other possible customers of the Giraffe 2.0 can be 

either international organizations or non-governmental organizations that want to improve certain 

regions, especially in developing countries. However, these are more likely to buy the Giraffe 2.0 

as a generator, therefore not used primarily as an EV charger. 
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Competitors 

InnoVentum’s competitors can be grouped into 3 categories: substitutes of EV chargers, 

substitutes of EVs, and other electricity providers. The most obvious competitors for InnoVentum 

are other EV charger manufacturers, especially those, who sell whole systems with renewable 

energy sources such as Tesla’s Superchargers or BMW’s solar charger concept. Those, who only 

sell chargers that can be plugged into the grid, such as Chademo or Ensto, are competitors as 

well, but these players can more easily change to InnoVentum’s suppliers. Means of transport 

other than EVs, specifically those that are not electric, also represent competitors- bicycle 

manufacturers, non-electric car manufacturers and their alliances (LNG, CNG, hydrogen fuel 

cell, gasoline vehicles), public transport, train and busses and car sharing platforms. These 

manufacturers and service providers are also competitors, as electric vehicles could replace their 

products/services. They might not be direct competitors to InnoVentum, since InnoVentum does 

not build EVs, but it does speed up the uptake of EVs through removing barriers to entry such as 

driving range anxiety. Utility and oil & gas companies are another group of competitors, who are 

losing sales of electricity, and in case of oil & gas corporations fuel on top of that. Other 

renewable resources manufacturers - hydropower, biomass, geothermal, solar and wind, also pose 

a threat for InnoVentum, as they target customers with the same mindset and can provide 

alternative solutions to InnoVentum’s Giraffe.  

 

Complementors 

Some companies are crucial for the existence of InnoVentum. These companies’ products 

complement those of InnoVentum. The biggest complementor of EV chargers are electric 

vehicles – if these didn’t exist, Giraffe 2.0 would not be used as an EV charger. Education on 

environmental issues complements InnoVentum’s Giraffe because customers with this 

knowledge will definitely value more an EV charger that is powered by renewable energy 

compared to non-renewable one. Depending on whether the Giraffe 2.0 is on or off gird, battery 

producers or electricity providers would also complement the Giraffe in cases of lower power 

generation. At this point of time, EV charger manufacturers are not only InnoVentum’s suppliers 

and competitors, but can also be seen as complementors in the sense, that the more EV chargers 

there are on the road, the more people will buy electric vehicles and therefore more chargers will 
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be needed. In order for electric vehicles to boom, the infrastructure needs to be sufficient. The 

CAD software used for design also acts as a complementor because InnoVentum using this 

software broadens their reach, making it a standard, which in turn ensures InnoVentum can send 

designs to licensees without any problems. Other means of electric transport (other than private 

electric vehicles) also present complementors, since the more electric taxis/ busses/ car sharing 

platforms there are, the more EV chargers will be needed. 

 

4.4. InnoVentum’s partners 

Having identified InnoVentum’s competitors, as well as countries that are worth entering with the 

Giraffe 2.0 as an electric vehicle charger, potential coopetition partners can be chosen. These will 

be determined by analyzing the potential partner’s attractiveness, partnering potential, business 

potential and circular economy potential. Again, only the Giraffe 2.0 and its use as an EV charger 

are considered throughout the analysis. 

 

As for the competitors, only EV charger manufacturers and other sources of energy such as 

renewables, oil & gas and utility companies will be considered. Other means of non-electric 

transport, such as gasoline cars or bicycles, are only indirect competitors. These are competitors 

because they pose a threat to InnoVentum but rather as a consequence than explicitly - if people 

choose public transport or bikes as their travel method, they will not need EVs and therefore EV 

chargers.  

 

As the first step in identifying the partners, oil & gas companies were examined. Oil & gas 

companies represent a group of competitors, whose core business is more and more affected by 

the finite nature of resources. Many are starting to realize this and partially also due to public 

pressure invest more and more into renewable resources whether it be generating power 

sustainably or capturing or lowering CO2 emissions by developing biofuels. Extremely low –

lowest in 12 years- oil & gas prices have brought fossil fuel companies into financial difficulties. 

Investing into renewables can shine a positive light on the companies, while also making their 

business more resilient through diversification. According to Bloomberg New Energy Finance 

(2016), despite the low oil prices investments into renewables reached record highs last year at 
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$329 billion. This can be explained by lowered prices of renewables as a result of government 

incentives, higher demand caused by public policy and efforts of companies to be “green” 

(National Geographic, 2016).  

 

The oil & gas companies were chosen according to their market share in the respective countries 

- China, Netherlands, Norway, United Kingdom and Unites States. The 25 with highest market 

share were chosen from each country and checked, whether they are active in renewables. Those 

active were later separated into those purely oil & gas and oil & gas with utilities. The second 

group of competitors - electric vehicle charger manufacturers (those that offer full solutions with 

renewable charging) were chosen according to InnoVentum’s (2015) business plan, where a 

comparison with these existing chargers and concepts was made. Tesla Motors was added for 

completion, as one of the most notoriously famous ones. The last group of competitors – other 

renewable energy manufacturers – was chosen according to their partnerships and investments 

with the above mentioned oil & gas companies. The companies chosen in the end always had to 

be present in at least one of the five countries, while making sure that at least 4 are present in 

each market.  

 

4.4.1. Company analysis 

As was already mentioned, the companies where analyzed according to four factors, namely 

attractiveness, partnering potential, business potential and “greenness”. Each factor consisted of a 

number of elements. Below is the explanation of each of these. 

 

Table 8: Company analysis factors 

Attractiveness Partnering Potential Business Potential Sustainability 

Hits in Google Interest in 

Coopetition Based on company 

size, markets, 

coopetition 

typology 

Based on 

demonstrated 

greenness via past 

projects, renewable 

capacity  

Facebook likes 

Initial Commitment 
LinkedIn followers 
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Attractiveness 

The attractiveness factor represents how attractive the companies are for InnoVentum. 

Companies would score high in this factor, if working with them would enhance InnoVentum’s 

brand and bring some kind of attention and hype to InnoVentum and its products. The 

attractiveness was measure based on the number of hits in Google, Facebook likes the company’s 

page had and LinkedIn followers. Each of these expresses a different criterion – while hits in 

Google give a better insight into how visible the firm is online (through news articles for 

example), Facebook likes show how liked the company is by the public, while LinkedIn 

followers express the interest in the company as a workplace. All three give a more exact picture 

of the company’s popularity and well-knowness. For example, a company like Tesla, Total or 

BMW would score very high on the attractiveness, while CNPC or SSE would score lower. In 

this regard international companies would have a higher score than companies active in one 

market, because they could attract more attention at once. Companies liked by the general public 

would also score higher than those not known or not liked. There is a drawback that needs to be 

taken into account with regards to Google hits. Posting Google search results can be misleading, 

especially when the companies name is not unique (and could present several other meanings), 

such as Total or Tesla. Companies whose names are shortcuts – seemingly random letters such as 

SSE or BP can also pose a problem. In order to get the best possible results, the searched name 

was adjusted to reflect reality better. An example of such an adjustment would be using the word 

oil when connected to oil & gas companies.  

 

Partnering Potential 

Partnering potential describes how likely it is that the partnership will actually happen. To 

measure this, Garaffo’s and Rocco’s (2009) model with market commonality and resource 

similarity is used. By identifying the potential partner’s perceived benefits resulting from the 

coopetition and comparing them with perceived risks, the partner’s overall interest in the 

coopetitive agreement as well as his or her initial commitment can be assessed. The interest is 

derived from the purpose of the agreement and common and private perceived benefits, which are 

analyzed from the competitor’s point of view. These perceived benefits stem from resource 

similarity. On the other hand, the potential risks are derived from market commonality, the 
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assumption being the more markets companies have in common, the lower are the perceived risks 

because of sufficient knowledge about the competitor, but also because of fear of retaliation 

across all shared markets. Those with lower perceived risks will have higher initial commitment 

in the coopetition, as they do not feel threatened by the competitor. Ultimately, if the perceived 

risks are higher than perceived benefits, the coopetition is very unlikely to happen – it would 

require enormous effort, with uncertain results. Companies with really broad portfolios such as 

Total or Osaka group, and those in other industries or markets such as MRP would score low, 

while those with similar markets and resources such as Solelia or E.ON would score high.      

 

Business Potential 

Business potential reflects to what extent the coopetitive partners would benefit from working 

together, giving a sense of how much business could be achieved through the coopetitive 

agreement. Overall, it demonstrates, whether the partnership is even worth striving for. If the 

business potential is low, it might be worthwhile to put more effort into a different partnership 

with more potential. This aspect looks more into the future, because even partnerships with lower 

immediate revenue could prove to be worthwhile because of the attention they can bring in the 

long term – such as in R&D coopetition. For the purpose of this thesis the business potential was 

assessed through a mixture of factors, some similar to the potential of  the countries in the 

country analysis- such as the size of the company measured through which markets it is in, as 

well as the extent to which InnoVentum could coopete with them. Companies with the lowest 

form of coopetition – resource exchange, active in small or few markets would score low. 

 

Circular economy potential 

Last factor considered is the circular economy potential. Being an ecopreneurial company, 

InnoVentum wants to work with companies of similar mind set. Circular economy potential 

could be measured through demonstrated pursuit to be sustainable such as using renewable 

sources of energy, attending conferences with environmental/ sustainable themes, reducing waste 

and CO2 emission and many more. For the purpose of this thesis, circular economy potential is 

evaluated by how active the given company is in renewable resources. This is done by looking at 
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MW installed power as well as past investments in renewables and EV projects and available 

funds.  

 

4.4.2. Potential Companies 

21 companies were analyzed using the above mentioned factors. Out of these, seven were oil & 

gas companies, four were fossil fuel companies with utility services, four electric vehicle charger 

manufacturers and six companies whose business model is based on renewables. Below is the 

graph with all companies plotted out. Those in the upper right corner are desirable to work with, 

as they offer high attractiveness and high partnering potential. Those in the lower left corner are 

not desirable at this point because they are not that well known across the world and it would 

either be more difficult to find an intersection of interests between them and InnoVentum or they 

would perceive higher risks than benefits, when thinking about cooperation with InnoVentum.  

 

Figure 10: Company analysis 
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Based on this analysis, the most desirable partners for InnoVentum would be E.ON, BMW and 

Engie. Worth considering are also SSE, Tesla and Solarcity. These six companies are closer 

examined below. The most undesirable and therefore further not considered are clearly 

Mainstream Renewable Power, Suncor, One Sun Inc., EDP Renewables, China National 

Petroleum Corporation and possibly also OMV and Renewable Energy Systems. EDF energy, 

Acciona, and Dong Energy are also in the lower left but might be more interesting to consider 

than for example Solelia, Total and Shell or BP. Statoil illustrates high attractiveness, as it is one 

of the most known companies from the list, however the partnering potential is in the lower half 

because of the low market commonality resulting in low initial commitment level.      

 

E.ON 

E.ON is an international company headquartered in Germany. As of January 2016 the 

conventional power generation as well as trading energy operations were separated from the rest 

of E.ON’s businesses into Uniper, leaving  E.ON focused on 3 areas – renewables, customer 

solutions and energy networks. With 447 million hits in google, 147.000 likes on Facebook and 

94.000 followers on Linkedin, E.ON is the 4
th

 most known company from the list. Looking at the 

partnership potential, a partnership with E.ON seems very likely. Given the fact that E.ON is 

active in wind, solar but also in electric vehicles promotion through a number of projects 

(inductive charging among other), a simultaneous coopetition effort would be possible. 

InnoVentum with E.ON could work together on projects promoting the Giraffe and EVs in 

general, they could distribute each other’s services/ products and work together on developing 

customer solutions such as virtual energy storage. Therefore, E.ON’s perceived benefits are very 

high. Since E.ON operates altogether in cca 30 markets, the relatively high market commonality 

of five countries is reflected in low perceived risks, resulting in high initial commitment. E.ON is 

also one of the greenest companies from the list with 5.2 GW of renewable generation installed in 

wind and solar additionally working also with biofuels. From previously chosen countries, E.ON 

is present in Norway, UK, Netherlands and US. (EON, 2016) 

 



65 

 

BMW 

BMW, headquartered in Germany, is undeniably the most liked on Facebook with 19 million 

likes. Coopeting with a company of this scale that everyone is familiar with could bring 

enormous attention to InnoVentum. Although BMW and InnoVentum have very different styles, 

given that InnoVentum’s Giraffe is much more efficient than BMW’s proposed EV charger 

concept, a partnership could be interesting for them in terms of R&D, as they could improve their 

own EV charger through InnoVentum’s know-how. This would lead to high perceived benefits, 

while perceived risks are low, because of the high market commonality of 12 countries out of 

115. This translates to a high interest in the partnership and high initial commitment. Even 

though BMW manufactures fossil fuel vehicles, it demonstrates some attributes to being green as 

well. This is not only because of the fact that they also have electric vehicles and a renewable 

charger concept (using renewable material too), but because they: use up to 20% of materials 

from recyclates, 58% share of renewable energy purchased from third parties, have solar roof 

systems on the Oxford plant and have a battery second life project, which reuses old EV batteries 

for stationary storage (BMW Sustainable Value report, 2016). The score given for greenness is 2 

on a 4 point scale. BMW is present in all of the five markets that would be of interest to 

InnoVentum according to the country analysis. 

 

Engie 

Engie, formerly known as GDF Suez, is headquartered in France. The company focuses on three 

sectors: electricity, natural gas (especially LNG) and energy services. With 4 million hits on 

Google, 226 thousand like on Facebook and 115 thousand followers on Linkedin, Engie scores as 

the 7
th

 most famous company from the group. Even better ranked on the partnering potential 

aspect, Engie looks like a very promising coopetitive partner for InnoVentum. With interests in 

renewable energy, including solar and wind, but also in EVs through its Belgium Electrabel car 

plug, their interest in coopetition with InnoVentum is high. Together, they could exchange 

resources by combining their renewable expertise in solar and the carplug with the Giraffe. They 

could also work together on developing suitable digital technology to accommodate such 

charging. On the other side of the partnering potential, the market commonality is fairly low, with 

only 4 common countries out of 78. Since companies fear the unknown risks more than known 
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ones, the perceived risk is fairly high, however not higher than the perceived benefit as they 

received the same score. Engie’s interest in the partnership could be fairly high, with cautionary 

beginning of lower initial commitment. Similar to E.ON, Engie has been given the highest mark 

for circular economy potential, because they own 21.5 GW of installed renewable power 

production, which is 18% of their capacity. Engie is present in all of the five chosen countries.      

 

SSE 

SSE is an electricity and gas supplier in the United Kingdom, providing also home services and 

phone & broadband. Not surprisingly, since they are only in the UK, it limits the attractiveness. 

With 9 million hits in Google, 27 000 likes on Facebook and 25 000 followers on Linkedin, SSE 

falls just below the cut off line. However what they lack in their “fame”, they catch up in 

perceived benefits. SSE would be a good fit with InnoVentum because they are very active in 

renewable energy sources, but also take interest in projects promoting renewables, whether it be 

installing EV chargers on the Isle of Wight, or building zero carbon homes with installed PVs. 

SSE Ventures supports sustainable energy efficient projects that fit with their strategy. They 

could add the Giraffe to their portfolio as a sustainable EV charger and work on promoting green 

energy and EVs together, resulting in a resource exchange or new market/product purpose of the 

coopetitive agreement. Since SSE has currently no markets in common with InnoVentum, the 

perceived risks are high, but not higher than the perceived benefits, resulting in high interest in 

the coopetition but with a lower initial commitment. SSE has also very high potential in terms of 

circular economy – apart from the zero carbon homes and EV chargers, they have 3.4 GW of 

renewable capacity installed in wind, solar and biomass. As already mentioned, the company is 

active only in the UK, limiting the economies of scale of the coopetition.  

 

Tesla 

This US based company probably doesn’t need much introduction. They are the most famous 

producer of electric vehicles, producing also battery products and electric vehicle chargers. Tesla 

has brought the most attention to EVs and prompted other car manufacturers not to omit EVs in 

their portfolios. Tesla is the 5
th

 most attractive company according to the ranks in Google, 

Facebook and Linkedin with 3 million hits, 1.5 million likes and almost 700.000 followers. Given 



67 

 

that Tesla already has the technology for sustainable EV chargers as well as superchargers, the 

way they could coopete with InnoVentum would be through organizing events to bring attention 

to EVs and sustainable charging. The purpose of the coopetition would be new market/product, 

with high investments in marketing but low in technology. Another possibility would be to 

combine Tesla’s battery with InnoVentum’s Giraffe to assure sustainable charging without 

interruptions. Tesla’s interest is estimated to be worth 2 points out of 5. The initial commitment 

of Tesla to the coopetition is given 3 points, since the perceived benefit is fairly higher than the 

perceived risks. The companies share 6 countries out of 33, which corresponds to a relatively 

high market commonality. Given that Tesla’s business proposition is to sell electric vehicles and 

make them wide spread, it is marked as very high on the circular economy parameter. Tesla is 

also present across all of the five chosen markets. (Tesla Motors, 2016) 

 

SolarCity 

Last company out of the list, that is looked at more closely, is California based SolarCity. 

SolarCity offers solar PVs to residents, businesses and governments. The company designs these 

as well as installs, offering even a financing (- lease) option. SolarCity has 1 million hits on 

Google, 193.000 likes and 85.000 followers, resulting in a score of 10 for attractiveness. The 

interest in the coopetition from their side could be fairly high with a score of 4 – they could add 

the Giraffe to their portfolio, provide solar panels and batteries for it and organize events together 

to create a fuss about solar energy in general. The cooperation could be either a resource 

exchange or new market/product type. InnoVentum and SolarCity do not have any markets in 

common; therefore, high perceived risks can be expected. The perceived risks in this case are 

slightly higher than the perceived benefits, thus the initial commitment level would be very low, 

if any coopetition happened at all. The circular economy potential with SolarCity is very high. 

Their business is based on solar PVs and even their business model offers leasing as well as 

purchasing power options, in both of which there are no initial investment costs. Out of the 

previously chosen countries, SolarCity is only active in the US. 
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Solelia 

An additional interesting possible partner to mention is Solelia. Although they are only present in 

the Nordic countries, especially Sweden and Norway, they have one of the two highest partnering 

potential scores in the group. Similar to SolarCity, they do not only offer buying, but also renting 

of EV chargers – one of the principles of circular economy, where people should be users instead 

of consumers. They would probably be open for cooperation not only because of high perceived 

benefit and low perceived risk, but also because they take part in other coopetitive partnerships. 

An example of this is the Solar Charge 2020, which is an EU project between Sweden and 

Norway that evaluates matching of EV chargers with local solar power production. Interesting is 

also their concept of Solbank, enabling customers to charge their cars with solar energy also 

during night- through a virtual storage. 
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5. Conclusion 

The purpose of this research was to investigate which countries possess the greatest potential for 

InnoVentum and its entry and which companies active in those countries would be good 

coopetition partners, so that suggestions can be made on how the coopetitive partnership could 

work and how this partnership could prosper circular economy.  

 

The research question posed at the beginning: “How can InnoVentum coopete with potential 

partners in, from their perspective, most attractive markets in order to achieve circular economy” 

is answered by creating two analyses: one for country choice and one for company choice. The 

findings from these two analyses are then analysed from the coopetition and circular economy 

perspective in order to provide an answer to the second part of the question. The two analyses 

created have their base in analyses that InnoVentum uses and the coopetition literature, both of 

which are adapted to this specific case.  

 

The analysis shows that the countries with the biggest potential for electric vehicle manufacturers 

are Norway, United Kingdom and United States, with China and Netherlands following right 

after. Even though assessed for InnoVentum, the factors used in the analysis are not specific to 

the company and therefore the analysis could be used by any electric vehicle manufacturer 

wanting to assess and compare countries worth entering.     

 

Table 9: Summary of countries with companies 

 
E.ON BMW Engie SSE Tesla SolarCity Solelia 

Norway x x x   x   x 

United States x x x   x x   

United Kingdom x x x x x     

China   x x   x     

Netherlands x x x   x     

 

Findings from the second analysis are that out of the companies chosen to be analyzed, BMW, 

E.ON, Solarcity, Tesla, Engie and SSE are the ones that would be most attractive, from 

InnoVentum’s perspective, to engage in a partnership with the focus on EV chargers. All of these 
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companies showed potential in sustainability initiatives and therefore could be interested not only 

in developing EV chargers, but also in developing their circularity. As can be seen in table XX, 

some of the companies are active in only one of the markets, while some are active in all, 

allowing InnoVentum to reach markets by coopeting with one company. Recommendations on 

how these can cooperate with InnoVentum to increase the circularity level are described in the 

following paragraphs, preceded by the description of an ideal model of the EV chargers market if 

it was fully circular.  

 

5.1. Contributing to Circular Economy 

Now that possible coopetitive partners have been selected, recommendations on how the electric 

vehicle chargers industry could be more circular are provided. A closer look is taken at the 

industry in terms of the five circular economy business models combined with the aspects of 

circular economy in order to describe the ideal circular economy EV charger market. Examples 

from other companies are used to demonstrate possible options and solutions.  

 

The industry is still in its early stages, without one set standard. The standard differs across 

countries, Europe preferring other types than US or Japan. The differentiation is in three power 

levels, which result in different charging time, four modes describing the safety communication 

protocol and three different types specifying the connector used (Braunl 2014). The fast DC 

charging alone has a number of standards: from Chademo, through SAE Combo to Tesla’s 

supercharger. Without a set standard, the uptake of EVs is slowed down, as it complicates the 

user experience by having to look for not just any charger, but the specific one for the user’s car. 

Coopetition can play a specific role in setting standards as was demonstrated by the LCD TV 

Sony and Samsung example. However, in terms of the charger type used, an agreement among 

vehicle manufacturers needs to be made, so that the cars come with only one inlet, according to 

which the EV charger manufacturers can adjust their offer. Currently many manufacturers such 

as ABB, Ensto or Siemens offer different solutions for the different types. The change would also 

be possible from the charger manufacturers’ side, but given the fact that consumers buy the 

vehicles first and the charger later accordingly, it would be more difficult. Where InnoVentum 

can step in, however, is influencing the way chargers are designed, manufactured, distributed, 
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promoted and used. Some of the solutions are valid across all of the partnerships, while others are 

specific to one coopetitive partner.  

 

Looking at EV charger manufacturers through the five business models of circular economy 

provides clues as to how the industry could look like if it was fully circular. According to the 

circular supplies business models, the energy used across the whole value chain should come 

from renewable sources. The input materials should also be renewable, which is partially true in 

case of InnoVentum and its wooden construction - legs. Usually however, chargers are 

constructed among other materials from metals and plastic, in which case the materials used as 

input should come from recycling. Even the renewable materials should be further used by 

cascading before safely returning to the biosphere. The chargers themselves could all have 

wooden constructions. Hard wood can be very durable and for small scale chargers perfect. The 

wood can be cascaded down through for example the use in smaller wooden products if still of 

good quality or as wood chips and insulation material later. Apart from using renewable energy, 

the chargers should also be shipped in a renewable way - for the means of transport but also for 

the packaging itself. One way to ship the chargers would be in wooden boxes with biodegradable 

padding and transport them by LNG trucks instead of those running on diesel. An example of a 

company active in biomaterials is Ecovative. They produce a Styrofoam like material that is 

made from mushrooms and fully degradable (Ecovative, 2016). This could be the perfect buffer 

material for transport. 

 

Under the resource recovery business model the company needs to ensure, via vouchers for 

example, that the materials used in its charger as well as the product itself come back to them at 

the end of the products lifecycle. This would be more of a closed loop, however an option would 

also be to use materials from other companies’ disposed products and return the not-anymore-

functional chargers into a waste management network. The chargers should be designed in such a 

way that would allow for easy disassembly without any damage to the various parts. For 

example, adhesives should not be used so that the materials would remain uncontaminated. 

Active Disassembly (2016) offers an interesting option by utilizing smart materials and processes 

for non-destructive disassembly. For example they created a screw that loses thread when it is 
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heated, so shredding or fragging recycling processes can be avoided. The manufacturing plants 

should be set in an industrial park to enable industrial symbiosis, by sharing not only waste 

materials from products but also by-products such as heat. Another example of providing good 

conditions for recycling is to use a material passport for chargers, such as the one used by Maersk 

for ships. Since the lifetime of ships is long, many repairs happen on the ship, where materials 

can get mixed together, thus making recycling very difficult. The passport notes all the changes 

done to the ship’s original materials, so that the quality of certain parts can be identified more 

easily and the ratio of recycled materials increased. (Maersk 2014) 

 

Applying product life extension business model, the EV chargers should be built from pure or 

high quality materials, so that the quality would not be downgraded by recycling. The chargers 

itself should be modular so that outdated or non-functional parts can be easily exchanged. The 

life cycle can be prolonged by repairing and upgrading the model every couple of years. Refuse 

Vehicle Solutions (2016) is a company that prolonged the life cycle of refuse vehicles from the 

typical 5-7 years to 15 and more years by implementing a mid-life overhaul after the first 4-5 

years and another remanufacturing after the next 5. During the second maintenance, the vehicle is 

separated into a chassis, which is dismantled and parts are reconditioned, while the 

remanufactured body goes onto a new chassis and continues operation. At the end of the lifecycle 

the vehicle is dismantled and parts are reconditioned. The company doesn’t only offer new 

vehicles for sale, but also used ones. Google’s Ara project is another example of prolonging the 

lifecycle of a product, in this case cell phones. Although still in development, Project Ara 

promises to deliver a phone with exchangeable hardware. The idea is to make the phone modular 

in its hardware as much as it is in its software – apps. The basic body of the phone would be 

durable, while the different parts such as speakers or camera could be exchanged every now and 

then without having to buy a whole phone, thus reducing waste significantly. (Recode, 2014) 

 

The sharing platform business model is probably the least relevant out of the five, since any 

electricity produced on top of the usage is sold back into the grid and in that sense there is 

virtually no electricity going to waste. To increase the utilization at the point where the EV 
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charger stands, outlets for charging electronic devices can be incorporated. A way to make 

charging more convenient for users, would be to enable booking of charging slots via a platform. 

More known sharing platforms are for individual consumers such as Airbnb (2016), which gives 

home owners a chance to utilize their empty rooms by renting it for a couple of days to travelers, 

however there are some platforms also for businesses such as Floow2 (2016). This platform 

enables businesses to share equipment and services such as meeting rooms, trucks, designer or 

MRI. Users can search for services and equipment for free, while those offering pay a 

subscription. Sharing platforms such as these can go as far as renting production facilities or 

storage, which might be more useful for EV charger manufacturers. Solelia Greentech, which just 

didn’t make the cut among the chosen companies for coopetition, has a type of a sharing platform 

for its users as well. It enables them to virtually store their green energy and use it when 

necessary by substituting green energy from another source. This enables renewable charging in 

conditions when no sun is available such as night. 

 

Last business model is the product as a service, which is highly relevant for EV chargers because 

of their high initial cost. EV chargers could either be leased to consumers or arranged on a pay-

per-use basis, with no initial costs for the consumers. The manufacturers would receive either 

payment for each charge or the payment from selling back to the grid, dependent on the consumer 

and type of agreement. Examples from other industries include the already mentioned Philips, 

which provides lighting services instead of selling lamps and lightbulbs. Another example is 

Furnishare – a company renting furniture on a subscription basis. Anyone who has an abundant 

piece of furniture can contact Furnishare, who will pick up, inspect and refurbish the item. Then 

it is posted on the platform, where it can be chosen by other users in their $59 a month 

subscription. The delivery is free and the furniture is always cleaned and maintained before being 

rented again. Such concepts can also be applied to EV chargers. 

 

5.2. Partnering for circularity 

Possibilities in circular economy are endless. Even though InnoVentum is ahead of its 

competitors from the perspective of circular economy, there is still room for improvement that 

was shown through some of the above mentioned examples. InnoVentum can work together with 
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potential coopetitive partners that were chosen previously on applying such ideas to their own 

value chains and processes. InnoVentum can lead by example and by appropriately dividing the 

goals across the different partnerships, can help move the EV chargers industry towards 

circularity. Below are described a number of ways how InnoVentum can cooperate with the 

chosen partners. 

 

E.ON being highly interested in promoting EVs and their uptake through various projects and the 

fact that they own many power capacities from renewable resources gives an indication of the 

company’s preferences and strategy. Among one of their projects in development now is 

inductive charging, which would be perfect for the Giraffe since it has two parking spots right 

underneath. By employing inductive charging, the problems with standards would disappear, as 

this would most likely be the preferred, hassle free technology. By establishing one standard huge 

amount of materials could be saved, as happened once mobile phone chargers all decided to use 

the same inlet. As was mentioned in the Potential Companies chapter, simultaneous coopetition 

effort would be possible with high investments in technology as well as marketing. The two 

companies could promote EVs, distribute each other’s services/products and cooperate in R&D 

with regards to inductive charging and possibly virtual energy storage. 

 

Based on the fact that BMW’s solar charger concept is also made from renewable materials- 

bamboo, but is not as efficient as the Giraffe, the coopetition with BMW could be based on R&D 

or resource (specifically knowledge) exchange. Even though their designs are quite different, 

both have in common the renewable source of energy as well as the renewability of the materials. 

If BMW ended up adopting the bamboo/wooden EV charger as well, other manufacturers of EV 

chargers with complex solutions might follow suit and use wood instead of steel. BMW is a big 

enough company to act as a “trendsetter” in this sense.    

 

Coopetition between SolarCity and InnoVentum could also be very interesting. SolarCity has a 

product as service business model, because it doesn’t only allow customers to buy the solar 

panels, but also gives options for leasing and pay-per-use. In both of the latter options, SolarCity 

is the owner of the system and the energy it produces. However, there is difference in the 
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payment: under leasing, the customer pays a monthly fixed sum, while under pay-per-use he only 

pays per kWh. This might be a way of reaching more customers for InnoVentum as well. The 

coopetition with SolarCity could be a resource exchange or new market/product type. They could 

distribute each other’s products, share resources (PV panels) and educate consumers about solar 

energy by creating events together. 

 

 Coopetition with the other chosen partners – Tesla, Engie and SSE doesn’t offer such clear 

solutions. Both SSE and Engie have shown interest in EV chargers in the past- either through 

installing some chargers in case of SSE or the Electrabel car-plug. Coopetition with SSE could 

prove to be worthwhile because of how active they are in renewable solutions and their 

seemingly good fit with InnoVentum. These two together could coopete in resource exchange or 

new market/product. SSE could help deploy renewable chargers in the UK, especially such 

interesting ones drawing attention as the Giraffe. Given their venture fund, interesting projects 

such as the zero carbon homes could eventually emerge from this partnership. Engie could 

combine their car-plug with renewable source of energy as well. The Electrabel comes with an 

app that can be installed on a smartphone and monitors the charging, costs and timing, similar to 

Giraffe’s functions. Engie and InnoVentum could cross-sell each other’s products as they are 

complementary. Tesla as a pretty closed system in terms of EVs and chargers could together with 

InnoVentum bring more attention to EVs and charging the vehicles with specifically renewable 

energy. InnoVentum has cooperated with Tesla on an event in the past as well. The more and 

different types of partnerships InnoVentum makes, the more they can influence the EV chargers 

market, eventually reaching the ideal model described above. 

 

5.3. Reflections on Theory and Method 

Creating my own analysis to assess countries enabled me to specify the analysis directly to the 

EV chargers market. By adapting the analysis, important factors for this specific industry were 

identified and included, which could have been left out by using already existing frameworks 

such as PESTLE or Porter’s five forces. Even though these would also provide valuable insights, 

as they are built to aid the analysis of any company, adapting the analysis actually used by 

InnoVentum provided the practical aspect. The analysis however does not provide the customers’ 
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opinion of InnoVentum, which would undoubtedly influence InnoVentum’s success or failure in 

the respective country. However, the thesis is concerned with competitors and analyzing 

customer’s and their opinions in all the markets would be outside the scope of this thesis. Also, as 

EV chargers are greatly undersupplied, individual customers are happy to find any electric 

vehicle charger that can charger their car and aren’t as picky as they would be, if enough chargers 

were already built. Similarly, individual competitors are not considered in the country analysis, 

competitors are only reflected through overall chargers on the market, because analyzing concrete 

competitors was not as important at this point. 

 

By creating my own analysis for analyzing the companies, it was ensured that no factors that 

InnoVentum considers important would be left out. Again, taking into account InnoVentum’s 

opinions ensured the practicality of the thesis. Even though this analysis is used for comparing 

companies from an EV charger manufacturers’ point of view, it could also be used by other 

companies. The factors used now, whose results seem to be dependent on the EV chargers aspect, 

would always adjust based on the company doing the analysis. A drawback of using my own 

analysis with incorporated coopetition theory is the fact that some of the factors were a bit more 

difficult to assess because of InnoVentum’s novelty and the analysis would yield better results if 

the companies compared were of similar size. Specifically the market commonality factor was 

influenced by the differently sized companies, because the overall commonality was very low. To 

avoid this, the points were distributed equally along the given range, resulting in a high market 

commonality when for example only 12 out of 115 countries were in common. The assumption 

behind judging perceived risks based on market commonality is that the companies sharing 

markets would know each other, therefore perceiving lower risks. However, this might not be 

entirely true when talking about InnoVentum because it is a fairly new company, with not many 

installations in place yet and would probably be unknown to many of its competitors. On the 

other hand, companies acting in a market have better knowledge of that market and could better 

anticipate or predict the market’s reactions towards InnoVentum. 

 

Furthermore, in both of the analyses points awarded, as well as the weights, are given by the 

researcher. The points were distributed equally, always taking into account the range provided by 
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the chosen countries/companies. This way differentiation between the chosen countries and 

companies could be achieved. As for the weights, these were given according to the best 

knowledge of the researcher, emerging from the findings and knowledge gained throughout the 

writing process. 

 

As the whole EV industry with chargers is still in its early stages, the industry is developing 

rapidly and data that was recent at the start of writing in December 2015 would not be accurate at 

the point of hand in in May 2016. Such data is for example the number of EVs in the market or 

the number of EV chargers in the market. This regards also InnoVentum and the other companies 

mentioned, meaning that the recommendations might soon be out of date. However, we believe 

that the overall recommendations with regards to the “ideal” EV chargers’ market as well as the 

created analyses have longer applicability. 

 

5.4. Final Thoughts 

This thesis was a very exciting journey filled with challenges and great learnings. The EV market 

is very turbulent, changing greatly day by day. New information regarding policies and plans in 

some countries has already emerged now, only a couple of months after doing the country 

analysis. One of these is the planned 5.000 EUR purchase subsidy for EV buyers in Germany, 

provided by the German Federal Ministry of Finance. The plan is to subsidies 1.2 million EUR 

until 2020, and additional 300 million government investment into building the charging 

infrastructure. Another example is the ambitions plan of Netherlands, who plan to sell only 

electric cars onwards from year 2025. From this year, all sales of fossil fuel based vehicles will 

be banned. Petrol and diesel vehicles already on the road will be allowed until they break down. 

More changes are on their way in other countries as well. The electric vehicle market is taking off 

even more so now, with Tesla’s introduction of the more affordable Model 3. Exciting times lie 

ahead for electric vehicle manufacturers as well as electric vehicle charger manufacturers. With 

the anticipated growth, the changes will be interesting to see. 
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Appendix 1 – Country Analysis
1
 

Market Potential NO CN NL UK FR DK SE DE US CA WEIGHT 

Incentives 85 68 38 29 22 19 15 13 21 13   

  5 4 3 3 2 2 1 1 2 1 5 

Total Population, (000) 5 086 1 369 811 16 775 64 100 66 000 5 627 9 621 81 254 318 900 35 540   

  1 5 2 4 4 1 2 4 5 3 3 

Household final consumption 

expenditure per capita 40 214 2 887 23 417 30 180 23 787 29 555 27 451 25 997 35 724 28 000   

  5 1 3 4 3 4 4 3 5 4 3 

total score potential 43 38 30 39 31 25 23 26 40 26   

Additional info: vehicles (000) 3,672 250,138 9,612 35,583 42,792 2,911 5,756 52,391 265,647 22,366 
 

      
 

  
 

  
Market Situation NO CN NL UK FR DK SE DE US CA WEIGHT 

Total EVs 74 583 203 345 63 658 43 000 25,000* 6,000* 14 344 30,000* 393 486 16 399   

  4 5 4 3 3 1 2 3 5 2 4 

EVs per 100,000 1,466 15 379 67 38 107 149 33 123 46   

  5 1 4 2 2 3 3 2 3 2 5 

EVs per Charger 10,9 11,8 4,2 15,1 4,2 5,0 15,8 2,0 9,6 8,9   

  4 4 2 5 2 2 5 1 3 3 5 

Electricity price 2014                       

domestic 0,096 0,062 0,190 0,193 0,156 0,304 0,162 0,297 0,094 0,083   

industrial 0,033 0,107 0,089 0,116 0,095 0,077 0,062 0,135 0,053 0,077   

AVG 0,06 0,08 0,14 0,15 0,13 0,19 0,11 0,22 0,07 0,08   

  1 2 3 3 3 4 2 5 1 2 1 

total score situation 62 47 49 50 35 33 50 32 51 35   

                                                 
1
 Source: Own compilation of data collected by author (Data collected from sources such as Worldbank, Statcan, Eurostat, Gov.UK, Insideevs, Greencarreports, AFDC.energy,   

   InnoVentum, Awsassets.wwf, etc.) 



83 

 

Appendix 2 – Company Analysis
2
 

  

Attractiveness (ATT) Partnering Potential (PP) GRAPH 

Hits in Google 

  

Facebook likes 

  

LinkedIn 

followers  

Interest in 

coopetition 

Initial 

commitment ATT PP 

Business 

potential Green 

Oil & gas                        

Total  641 000 000 5 4 931 000 5 752 000 5 2 1 15 3 4 3 

Statoil 14 000 000 4 475 000 4 328 000 4 3 1 12 4 4 2 

CNPC 754 000 3 1 000 1 2 000 1 4 1 5 5 4 3 

Suncor 572 000 2 23 000 2 164 000 4 1 0 8 1 2 1 

OMV 12 000 000 4 15 000 2 67 000 3 1 0 9 1 1 1 

Shell 143 000 000 5 5 795 000 5 1 839 000 5 2 1 15 3 4 3 

BP 122 000 000 5 210 000 4 1 219 000 5 1 1 14 2 3 2 

Oil & gas with utility                        

Engie 4 000 000 3 226 000 4 115 000 4 4 2 11 6 5 4 

E.ON 447 000 000 5 147 000 4 94 000 3 5 4 12 9 4 4 

SSE 9 000 000 4 27 000 2 25 000 2 5 2 8 7 2 4 

DONG 1 000 000 3 5 000 2 87 000 3 2 3 8 5 3 4 

EV chargers                       

Tesla 3 250 000 3 1 466 000 5 669 000 5 2 3 13 5 4 4 

BMW 346 000 000 5 19 161 000 5 423 000 4 4 4 14 8 5 2 

Solelia  278 000 1 211 1 41 1 5 4 3 9 3 4 

One sun  104 000 1 89 1 68 1 3 0 3 3 2 4 

Renewables                       

EDF 2 000 000 3 80 000 3 65 000 3 3 1 9 4 3 3 

MRP 458 000 2 71 1 10 000 2 1 0 5 1 1 4 

EDPR 164 000 1 380 1 19 000 2 2 3 4 5 2 4 

RES 10 000 000 4 3 000 2 14 000 2 2 2 8 4 3 4 

Acciona 248 000 1 90 000 3 128 000 4 3 2 8 5 4 4 

Solarcity 1 000 000 3 193 000 4 85 000 3 4 1 10 5 3 4 

                                                 
2
 Source: Own compilation of data collected by author (collected from sources such as Google, Facebook, Linkedin, each company’s webpage, sustainability reports; see next pages) 
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Appendix 3 – Company Analysis Continued: Perceived Benefits 

Oil & gas 

Total combine solar panels with giraffe, sustainable EV charger on service stations -> resource exchange 

Statoil sustainable EV charger on service stations, combine battery w. giraffe -> resource exchange / (R&D battery) 

CNPC 
combine turbine for giraffe, sustainable EV charger on service stations, distribution/sales of giraffe + turbine -> 

resource exchange / new market/product 

Suncor sustainable EV charger on service stations -> resource exchange 

Omv sustainable EV charger on service stations -> resource exchange 

Shell combine solar panels with giraffe, add sustainable EV charger on service stations -> resource exchange 

BP sustainable EV charger on service stations -> resource exchange 

Oil & gas with utility  

Engie combine Electrabel/ solar for giraffe -> resource exchange / R&D 

E.ON promote EV through project with giraffe, add giraffe to portfolio -> simultaneous coop effort 

SSE add giraffe to portfolio, sustainable EV charger, venture investment -> resource exchange/ new market/product 

DONG sustainable EV charger throughout DEN and other markets-> resource exchange 

EV chargers  

Tesla 
sustainable EV charger (different style in terms of looks),  events for EV attention, battery in giraffe  -> new 

market/product 

BMW more efficient sustainable EV charger, (different style in terms of looks ->  R&D coopetition) 

Solelia  sales/distribution, marketing- promote EVs via events -> simultaneous 

One sun  
more efficient sustainable EV charger, solar promotion, sales/distribution -> resource exchange/ new 

market/product 

Renewables   

EDF sustainable EV charger, provide solar for giraffe, events -> resource exchange/ new market/product 

MRP add giraffe to portfolio, provide solar for giraffe -> resource exchange 

EDPR provide solar for giraffe -> resource exchange 

RES provide solar for giraffe, possibly energy storage -> resource exchange 

Acciona add giraffe to portfolio, provide solar and turbines for giraffe -> resource exchange 

Solarcity add giraffe to portfolio, provide solar & batteries for giraffe, events -> resource exchange/ new market/product 
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Appendix 4 – Company Analysis Continued: Resource Similarity & Market Commonality 

Oil & gas  

Total  
solar; oil & gas (LNG), service stations, refining & chemical sites (&polymers), biomass, trading & shipping 

130 countries 

Statoil 

new energy-wind power (Siemens wind turbine), carbon capture & storage, battery storage; exploration, natural gas, production 

facilities, trading, service stations 

26: S. Africa, Algeria, Angola, AUS, Azerbaijan, Brazil, CA, CH, Colombia, Cuba, Faroe islands, Greenland, India, Indonesia, 

Iran, Ireland, Libya, Mozambique, Nigeria, RU, S. Korea, Suriname, UK, Uruguay, US   

CNPC 

wind turbines, wind plants, cooperation w FAW (FAW chargers on CNPC stations); Oil, Petroleum equipment, Oilfield services, 

service stations,  biomass, ethanol, geothermal, biodiesel 

26: Algeria, Azerbaijan, CA, Chad, CH, Ecuador, Indonesia, Iran, Iraq, Kazakhstan, Libya, Mongolia, Myanmar, Niger, Nigeria, 

Oman, Peru, S. Sudan, RU, Sudan, Syria, Thailand, Tunisia, Turkmenistan, Uzbekistan, Venezuela  

Suncor 

Wind plants, Ethanol, Petro Canada chargers (only EV pilot project); Oil & Gas(Exploration & Production, Supply and trading), 

Retail (stations) 

CA, UK, US 

Omv 
wind power-plants; Upstream, Downstream, Retail (oil and gas), retail (Viva), Biomass 

9: AU, BG, CZ, DE, HU, RO, SRB, SK, SLO 

Shell 
Oil & gas (upstream, downstream, LNG, GTL), Wind, investment in solar, lubricants and chemicals 

127 countries (10 common) 

BP 
Gas & petrol stations, retail, credit cards, fuels, wind energy, solar energy, lubricants 

52 countires (8 common) 

Oil & gas with utility  

Engie 

BE: electrabel car-plug, expertise: renewable energy(hydro, wind, solar, biomass, biogas, geothermal), energy efficiency, digital 

technology; electricity (independent power producer, supplier), natural gas & LNG, energy services, trading 

70 countries, FR, PT, S. Africa, SP, Argentina, AUS, AT, BE, BR, CA, Chile, CH, CZ, Greece, HU, India, Indonesia,  Iraq, IT, 

MEX, Mongolia, Morocco, NL, NO, Pakistan, Peru, PL,  Puertorico, RO, Saudi, Thailand, Turkey, UAE, UK, US, (not 

Madagascar, Sri Lanka) 

E.ON 

wind, solar, EV-promotion via projects; biofuels, energy networks, customer solutions,  energy efficiency & distributed energy, 

sales, technical services, nuclear, heat, power generation, exploration, production, service, distribution, trading, holding, gas 

storage & transport 

30: among others: FR, NL, PT, SP, SWE, AT, CZ, DE, DEN, HU, IT, NO, PL, RO, RU, SK, TU, UK, (US solar farms) 
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SSE 

renewables, installed EV chargers; gas (production, storage) & electricity  (generation, transmission, distribution, supply), home 

services (boiler, heating), phone & broadband 

UK, Ireland 

DONG 

renewables -wind, biomass, EV project; sales & distribution electricity & gas, electricity & heat generation, exploration & 

production, trading, advice 

11: FR, NL, SWE, DE, DEN, Malaysia, NO, PL, S. Korea, UK, US 

EV chargers  

Tesla 
EV, charger, battery 

27: FR, JAP, NL, SP, SWE, SWI, AT, BE, CA, CH, DE, DEN, HR, FIN, IT, MEX, NO, PL, SK, SLO, UK, US  

BMW 
cars, motorcycles, charger, financial services 

cca 115 countries 

Solelia  
EV charger, insurance, financing, access, service 

SWE, NO  

One sun  
solar electric systems on rooftops, ground mounts, parking structures and EV charging stations 

US 

Renewables   

EDF 
biogas, solar, nuclear, hydrogen, utilities, wind, charger provider 

14: FR, BE, CA, CH, DE, HU, IT, Laos, PL, RU, Thailand, UK, US, Vietnam 

MRP 
Wind and Solar plants 

9: S. Africa, CA, Chile, DE, Ghana, Ireland, Scotland, UK, US 

EDPR 
Wind and Solar plants 

10: FR, PT, SP, BE, BR, CA, IT, MEX, PL, RO, UK 

RES 
Wind and Solar plants, transmission, storage 

13: FR, JAP, SWE, AUS, CA, Chile, DE, FIN, Ireland, NO, Turkey, UK, US,  

Acciona 

Hydro, Solar PV and thermal, Wind (own wind turbine system), biomass 

30: PT, S. Africa, SWE, Algeria, AUS, BR, CA, Chile, CH, Colombia, Costa Rica, DE, Dominican republic, Ecuador, El 

Salvador, Gabon, Greece, HR, India, IT, MEX, Morocco, Panama, Peru, PL, Qatar, Saudi, UAE, UK, US 

Solarcity 
design, finance, install Solar, Batteries, Solar chargers 

US 
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Appendix 5 – Company Analysis Continued: Greenness 

Oil & gas 

Total  Sun Power- 1072 MW solar power-2nd largest solar energy comp worldwide, biomass 

Statoil 

new $200 million venture capital fund dedicated to investing in renewable energy -such as offshore and onshore wind, solar 

energy, energy storage, transportation, energy efficiency, and smart grids, in an attempt to support the company’s strategy of 

growth in new energy solutions. 

CNPC 
EUR 53mn invested into development of wind turbines, plan to manufacture 1000 yearly (through subsidiary PetroChina); 

geothermal, biomass, biodiesel, ethanol fuel 

Suncor 7* wind 295 MW, 8th 100MW under construction,  biofuel (40mnpa), solar evaluating 

OMV biomass, 500 mn renewable fund,  45 MW Dorobantu wind farm in Romania (OMV) 

Shell 
From 1999-2006 Shell invested around $1.25 billion in green energy.  500Mw in wind in US and other projects in NA. 

Cooperating in Project Miraah (1021 MW of thermal energy producing steam- to power oil extraction/production) 

BP 16 onshore wind in US ->1,556 MW, 2 in NL ->30MW, Solar 

Oil & gas with utility 

Engie 

power 115.3 GW installed power production capacity (21.5GW -18% renewable) (independent power producer, supplier), natural 

gas (seller, distribution, transport, storage), LNG (import terminals, tankers), energy services- no1 supplier of energy efficiency in 

the world, district cooling & heating networks; 64% comes from renewables in FR- hydro, wind, developing solar (bought 

solairedirect for 222 mn in 2015);  

E.ON 
wind, 317 MW, dungeon wind farm project, dogger bank wind farm with Forewind (rwe, sse, statkraft) 1.2GW; also solar, 

biofuels, EV - promoting market launch of EV on strength- series of projects/activities i.e. inductive charging;  

SSE 

greenwatt way- instalment of 0 carbon homes generating energy via PV; 3393 MW renewables capacity; wind, solar, biomass; 

SSE Ventures established to develop and grow  portfolio of investments in small and medium-sized businesses offering renewable, 

sustainable and energy efficiency products and services. The team is interested in products and services which support current 

activities within the SSE group or which we expect to play key roles in the future; five charging points around the island (isle of 

wight) have been installed by SSE 

DONG 
generation from wind and hydro 5.8TWh, also bioenergy and thermal power 8.7 TWh; 1035 MW wind operation, 1316 mw under 

construction 

EV chargers 

Tesla EVs, solar EV chargers 

BMW 

BMW Group Designworks USA develops a solar carport concept. Premium product for private solar-powered electricity 

generation, The carport is constructed largely of bamboo, which BMW said is a "particularly sustainable raw material." To 

actually generate the electricity, there is high-grade glass-on-glass solar modules. 
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Solelia  

rent or buy solar charging stations, Swedish start up, new EU project between SWE & NO to evaluate large scale solutions where 

EV charging is matched with local production of soar electricity- Solar charge 2020; Solelia - largest provider in Scandinavia of 

solar chargers for electrical vehicles. We make it possible for drivers of electrical vehicles to charge with 100% solar energy. Even 

during the night when the sun is not shining. Our customers are real estate companies, municipalities, shopping centers and 

business organizations that are looking for truly non-polluting locally produced energy to charge cars with. Except for the clean 

energy for charging, Solelia Greentech also offers complete solutions of charging with financing, personal branding, service, 

access and basis for payments. 

One sun  

One Sun, Inc. specializes in the development, design and installation of commercial, industrial, municipal and agricultural grid-

tied solar systems. Our capability includes PV, cogeneration and flat plate thermal systems. We are licensed General and 

Electrical Contractors and offer the unique combination of solar technology expertise, comprehensive construction capability and 

financial management experience. We are committed to helping businesses and public entities integrate solar electric energy into 

their everyday operations and by doing so save money and increase their bottom line.  

Renewables  

EDF 

Oil & energy (Paris), Utilities (UK); EDF Energy is one of the UK’s largest energy companies and the largest producer of low-

carbon electricity, producing around 1/6 of the nation's electricity from its nuclear power stations, wind farms, coal and gas power 

stations and combined heat and power plants. biggest supplier of electricity by volume in Great Britain; North American portfolio 

containing 3.2 GW of wind, solar, biomass, and biogas projects. (bought Own Energy, who own 29 wind farms) 

MRP 

Mainstream Renewable Power is a renewable energy company established in 2008 to develop, construct and operate wind and 

solar PV projects in high-growth emerging markets. As of April 2016, it has 8.3 GW in development, 360 MW in construction 

and 444 MW delivered into operation safely, on time and on budget.  

EDPR leading, global renewable energy company devoted to value creation, innovation and sustainability; 9 GW of capacity installed 

RES 

RES (Renewable Energy Systems Ltd) is one of the world’s leading independent renewable energy companies. RES has developed 

and/or built over 10GW of renewable energy capacity worldwide. RES' core activities are onshore wind, offshore wind and solar, 

and technologies that will be enablers to a low carbon future – Energy Storage, Demand Side Management and Transmission. RES 

is headquartered in the United Kingdom and operates across the globe 

Acciona 
 Spanish, 1 of world’s largest renewable energy comp; Acciona, S.A. is a Spanish conglomerate group dedicated to the 

development and management of infrastructure and renewable energy. 

Solarcity 
National leader in clean energy services. We make clean energy available to homeowners, businesses, schools, non-profits and 

government organizations at a lower cost than they pay for energy generated by burning fossil fuels like coal, oil and natural gas. 

 


