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The question whether I am a pessimist or an optimist, I answer that my knowledge is 

pessimistic, but my willing and hope are optimistic – Albert Schweitzer  

Forewords 
Anthropocene led climate change mainly poses a risk to societies and the environment in 
which they evolve. This raises the question as to what can be done to mitigate the impacts 
and increase the sustainability of the world we live in.  

Albert Schweitzer once said “Man has the lost the capacity to foresee and to forestall. He will 
end up destroying the earth” this research aims at trying to explore whether this affirmation 
is correct or whether there could be another more hopeful way of seeing what is ahead for 
humanity.   

 

Abstract 

Anthropocene led climate change, which poses a threat to all living things on earth, as a result 
of unsustainable societies, is a problem of the dominant paradigm based on linear and fossil-
based economies. This paradigm is destined to end, due to its unsustainable nature powered 
by finite resources and in neglecting environmental impacts that is created by its fundamental 
functioning, the current dominant model creates the situations in which it will be forced to 
evolve in order to ensure its long-term viability.  

This study investigates the transition towards a more sustainable type of socio-economic 
system, the circular bioeconomy, by exploring the drivers and challenges of its transition 
process, in regards to its potentiality of feasibility and achievability. The research starts with a 
focus on the analysis of the role and implications of technological innovation, as a way to 
power this transition, and through its investigation will lead to the need in unravelling of the 
drivers and challenges of the transition process overall. The overarching aim of the research 
is to explore the possibility of more sustainable paradigm to arise, via a circular bioeconomy 
transition. This will be done incrementally throughout the development of the research, by 
analysing the feasibility and achievability of that process, through the different concepts.  

The study shows that technological innovation plays a critical role in developing and enabling 
the practical implications of such a transition, but could alone not power it itself. Indeed, 
relating back to its drivers and challenges, and based on the analysis of the multi-level 
perspective analysis, the transition process is rather multifactorial, gradual and incremental. 
The transition, which includes many type of drivers, such as legislative and regulatory tools, 
to create an enabling structure, as well as business models evolution to implement more 
sustainable practices and alternatives, through strategic adaptation, are key aspects. 
However, challenges putting pressure on the transition process, through the regime, such as 
lobbies, reluctance of investing, the too limited role of technological innovation as well as lack 
of funding or greenwashing are all elements hindering the achievability potential of the 
process of the transition.  
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Key results of the research show the plurality, complexity and difficulty of such a transition of 
paradigm, and unravels possibilities and alternatives simultaneously. The research by starting 
on the analysis of the role and implications of technological innovation in regards to the 
transition process, also show the impossibility of one factor alone to lead to the achievability 
of the circular bioeconomy. Technological innovation itself, through its critical practical 
enabling role increases the feasibility of the transition process but alone is considered as one 
factor only, within a whole set of other ones which all play key roles. Through the multi-level 
perspective analysis of the results throughout the study, the research shows that the 
transition process towards a circular bioeconomy will most likely be gradual and multifactorial, 
hitting multiple walls from the regime through pressure translating into challenges, to 
eventually evolve closer and closer, in an incremental way, towards its achievement, with no 
real assurance of its full achievability. It was then found, through the results, that multiple 
aspects of society have to be involved in the transition process for it to potentially be 
achievable, showing the plurality of such a transition and its multifactorial nature.  

At this point in time, and based of the study findings, the transition towards a circular 
bioeconomy is thus feasible and achievable in theory, with both drivers and challenges 
powering and hindering the process simultaneously. However, and also based on the multi-
level perspective analysis in regards to the transition towards a circular bioeconomy, there is 
no full guarantee of such process to succeed. Indeed, the findings enable a better 
understanding of what is at stake in the context, as to what factors are key, which challenges 
and difficulties hinder the process, as well as the incremental and plural nature of it, but does 
not enable the certainty of its achievability. Therefore, the change in paradigm is uncertain 
and based on the development of multiple factors, here the legislative and regulatory tools 
from public institutions, technological innovation developments in terms of alternatives and 
substitutes development to unsustainable practices and products, and finally the strategies 
adaptation flowing from business model evolution towards circular bioeconomy.  

The study thus enables the reader to better grasp the transition towards a CBE, in regards to 
its feasibility and achievability, via the elaboration on the various aspects of the research. By 
analysing the transition process through multiple lenses, via the various data collection 
methods utilized, the study aims at giving a greater understanding of it to the reader. 
Moreover, the research findings are presented as an invitation for further research on the 
topic, and can be built upon for research on several subjects, including regenerative economy 
or creating shared value in corporations, both aiming at sustainability.  
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1. Introduction 
 

1.1 Background 
 

The world is evolving even faster than before and societies as well. The prediction, is that this 

trend will only strengthen in the coming decades, and demand for materials and food, as well 

as energy will only be increasing. This can be linked to the global increase in wealth, the rising 

demand for products and food as well as the socio-economic development of many nations 

that were yet on the edge of the capitalistic world of hyper-consumerism. This trend however, 

is and also will increase pressure on natural resources and the environment, with a predicted 

increase in biodiversity loss, land degradation and global emissions and pollution to witness. 

Moreover, taking into account the rapid demographic growth the world is experiencing, 

coupled with an ever escalating material consumption and the drive towards higher living 

standards, are driving up fossil demand which then leads to the above mentioned 

consequences (United Nations, 2015). Additionally, it has been estimated that by 2030, there 

will be a need for around 50% more food, energy and 30% more fresh water in order to meet 

the needs of humanity, alongside higher demand in almost all products (United Nations, 

2012). The model we live in is a linear economic model, of take-make-use-dispose-pollute type 

of economy. This model had been developed through the industrial era and built on an ever 

increasing demand for fossil-based raw materials and resources (Hetemäki et al., 2017). 

This socio-economic paradigm which is the current dominant model, is by nature a systemic 

failure. As the planet on which we live has finite resources, by extracting unrenewable 

resources and fully relying on fossil resources, this model is by design destined to eventually 

end. In neglecting environmental impacts that is created by its fundamental functioning, the 

current dominant model creates the situations in which it will be forced to evolve in order to 

ensure its long-term viability (Rockström et al., 2017). This unique era however, increased the 

use of resources to extremes, intensified global environmental degradation and kick-started 

an unprecedented anthropological climate impact. It thus enhanced socio-economic 

enhancement at the price of the environment and nature, which in turn can strengthen 

negative environmental catastrophes, by disturbing the safe operating space (Steffen et al., 

2015). Steffen et al. (2015) indicate, that it is required not to cross the planet boundaries, to 

ensure a safe sustainable environment for humans and their economic system.  

Nevertheless, this model led to tremendous improvements in human development and 

wealth an enabled many societies and nations to prosper and develop themselves. It brought 

to humanity tremendous advantages, fostered socio-economic and technological 

development and enabled many to higher their living standards substantially. It also enabled 

society to evolve to the extent we know today, and allowed rapid changes all over the society, 

from available energy, to securing food supply, material wealth among others. However, this 

came in with unprecedented consequences, such as massive environmental degradation 

relating from this economic growth. By focusing on wealth creation with a fossil-based value 

chain starting point, the linear model however, does not enable the right incentives for the 

market to evolve to a socio-economic paradigm which would prosper within the natural 
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boundaries of the planet (Hetemäki et al., 2017). The study is motivated by global pollution 

and climate change and thereof aims to enhance sustainability and the resilience of societies, 

while keeping up living standards high (de Haan et al., 2014). It is widely accepted that 

business-as-usual would not work much longer and has a negative impact on living things and 

the environment (United Nations, 2020), thus the need for changes to happen.  

 

1.2 Call for transition 
 

The aim being to reduce the overall environmental footprint of humanity, economies as well 

as societies will have to evolve and design themselves in novel ways. It is widely agreed that 

in order to reach these ambitious global targets, a business-as-usual model will not work 

(United Nations, 2020). Many researchers call for a change in paradigm and propose to put 

the basis of it within the planetary boundaries (Hetemäki et al., 2017) (Rockström et al., 2009). 

They also argue, that this new paradigm and economic model should be a circular bioeconomy 

type of model. The European Commission (2018) also believes that a circular bioeconomy is a 

key contributor to a carbon neutral Europe. Additionally, the World Economic Forum (2020) 

published an article from the Director of the European Forest Institute, M. Palahi and the 

Executive Director of the Tropical Forest Alliance and the World Economic Forum, J. Adams, 

arguing for a new economic model, a circular bioeconomy. Finally, the European Environment 

Agency (2019) also believes that integrating the circular and bioeconomy, would improve 

sustainability subtantially. They believe in this model as the way to accelerate the 

transformation to a climate and nature-positive economy. 

Hetemäki et al. (2017) believe this whole system change of the current mainstream economic 

model is needed to achieve a more sustainable future for societies and the planet. This calls 

for a need to mitigate the impact of climate change and to adapt to the latter with the aim of 

reversing its devastating effects. That can also be understood as regenerative activities and is 

often linked to decoupling concepts. A shift to a new paradigm while aiming at preserving and 

enhancing current living standards, implies also the need for facilitating and enabling 

instruments, whichever they may be, to foster change. It also implies a decoupling process, 

which means a reduction in resource use as well as stopping negative environmental impact 

simultaneously (Rockström et al., 2009). The concept eco-economic decoupling, should thus 

lead to this shift in paradigm (Helm, 2015). Moreover, it is interesting that only little 

information is to be found on how solutions brought up in studies and guidelines given by 

other research, can be implemented in practice, as to what its feasibility and realistic goals. 

To support this statement, and by referring to the work of The Ellen MacArthur Foundation 

(2013) research on the transition towards a circular economy, the white paper from The Ellen 

MacArthur Foundation (2020) as well on enabling a circular economy for chemicals through 

bio-based alternatives and use of biomass, where the cascading approach is mentioned but 

only briefly and not analysed thoroughly.  

In brief, reframing the socio-economic context towards a more sustainable future, through a 

transition towards a circular bioeconomy, is a desirable future. As it could enable to keep the 
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advantages and benefits brought by linear and fossil-based capitalism over the last decades, 

while moving to a more sustainable way of living, producing and consuming, the transition 

towards a circular bioeconomy (CBE) seems to be the most desirable future for societies 

willing to create a more sustainable future. Those are the main reasons which call for a shift 

in paradigm, for a transition towards a circular bioeconomy model (Hetemäki et al., 2017).  

 

1.3 Research problem statement 
 

The way business is done at current rates, pace and resource use is not durable or sustainable, 

as just mentioned. Indeed, the never ending increase in demand for resources coming from 

both demographical and economic development can’t be sustained in the current economic 

system in place (Remmerswaal et al., 2017). This poses an intrinsic problem. Thus, the need 

of solutions and options to that issue and the raising concern of alternatives to be developed. 

It implies the need for the economy to evolve towards more sustainability, by designing a new 

model fostering this aim, the circular bioeconomy.  

To do so, the research will explore the role and implications of technological innovation as a 

way to foster the transition towards a CBE as a starting point to explore the potential feasibility 

and achievability of such a transition to happen.  By focusing on technological innovation at 

first, the study will then built up upon it and explore the drivers and challenges of the 

transition as a way to understand the process better.  

In brief, the results that will be found out throughout the research process will be giving 

insights on how and/ or whether they are positively linked and how/ whether it accelerates 

the move towards sustainability, through a transition towards a circular bioeconomy. By 

unravelling the challenges and drivers of the transition towards a CBE, the study will gradually 

explore and answer the feasibility and achievability of the process and thus give insights as to 

its potential in becoming a new paradigm fostering sustainability overall.  

According to van Thiel (2014), the research by trying to explore relationship and ideas 

between different concepts and theories, enters into the category of an exploratory type of 

research. By exploring those, the research aims at finding out whether those relationships are 

relevant and how they interconnect. 

 

 

1.3.1 Research question 
 

Uncovering the implications and role of technological and sustainable innovation on the 

transition of paradigm towards a circular bioeconomy: an approach on its drivers & feasibility 

and challenges & achievability.  
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To which extent is technological innovation fostering the transition towards circular 

bioeconomy and what are the drivers and challenges of the process in regards to its 

feasibility and achievability? 

Sub questions:  

- Which role and implications does technological innovation has in the transition circular 

bioeconomy and which other aspects of the transition does it unravel? 

 

- To which extent are the main drivers facilitating the transition towards a circular 

bioeconomy, in regards to its feasibility? 

 

- To which extent are the challenges of the transition towards a circular bioeconomy 

hindering the process, in regards to its achievability? 

 

 

1.3.2 Research aim   
 

The research, by acquiring scientific knowledge, takes the stance of a fundamental type of 

research (van Thiel, 2014). This thesis aims at exploring and giving insights and a better 

understanding of the transition process towards a CBE, as a way to foster sustainability, in 

creating a new paradigm. By unravelling the role and implications of technological innovation 

in this process, the study aims at gradually exploring the process through this lens and 

gradually moving to other aspects of this transition. Those aspects, are first the other potential 

main drivers of the transition, in other words the elements facilitating and promoting the 

transition process, in regards to its feasibility. This relates back to ways which create 

alternatives that can power the process overall. The second aspect, is the challenges of the 

transition, which are elements potentially hindering or limiting the process at large and thus 

relates back to the potential achievability of the transition process.  

The underlying aim of the research, is to explore and give insights on how a transition process 

towards a CBE can be facilitated, as to whether this transition is at all feasible and explore the 

challenges and limitations of such transition in regards to the achievability potential of a new 

paradigm to arise.  

Lastly, the aim of the research is also to bring more awareness on ways and potential solutions, 

as to how to move towards a more sustainable world. The research therefore, indirectly has 

an environmental protection aim and participates in exploring potential ways to make the 

decoupling of environmental resource and economic growth a reality. The overall aim of the 

study is to highlight this transition, via one specific aspect, as to promote its higher purpose 

of achieving sustainability in highlighting a certain pathway in getting there, the CBE.  
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Research objectives 

A few research objectives will be given, in order to give to the reader a red line to follow 

through the research and facilitate its comprehension. Firstly, the theoretical framework and 

operationalisation will be setting the framework of the research. Secondly, a literature review 

will be done, in order to understand the concepts and theories used in the research, as well 

as to give better insights to it. Thirdly, practical observations of the internship company and 

missions, as well as interview outcomes will enable the development of the results in 

combination with literature analysis based knowledge. Lastly, the discussion, personal 

opinion, recommendations and conclusion of the research will be elaborated, subsequently 

of the results.  

This short roadmap can be used, alongside the table of contents, for the reader to look for 

specific information, or have an overview of the different chapters if needed. 

 

1.4 Scientific and societal relevance  
 

1.4.1 Scientific relevance 
 

Since the goal of this research, is to contribute to a better and finer understanding of the 

transition towards the circular bioeconomy model, through the implications of technological 

innovation, its potential other drivers and challenges, the research aims at helping the overall 

understanding of the transition process from different perspectives. The investigation will be 

on the extent to which technological innovation plays a role in fostering and facilitating this 

transition, but also whether other drivers and factors could be stimulating it. Moreover, the 

limitations and challenges of the transition will be explored. By doing so, the study will enable 

readers to better grasps the concepts and notions of this transition, as well as practical 

translations of it. By taking an inductive stance, the research will be analysing and interpreting 

the data gathered, as a way to explore this topic and give new ways of understanding this 

transition process, as for its drivers and challenges. This specific topic has not been fully 

covered yet, and even though many studies have been researching on similar aspects, this 

research aims at going one step further in the process and give deeper understanding of the 

drivers and factors of this process at play. 

One important source of inspiration for the research is the research one from Leipold & Petit-
Boix (2018), which has a strong focus on the European stakeholders of the circular economy 
and the bio-based economy. This study, examines the relation between both those 
economies, and aims at debating and setting priorities for sustainable business practices. 
However, this research even though exploring the idea of changing business models and 
innovative ways of dealing with this, does not cover the role of technological innovation. 
Indeed, technological innovation is only mentioned briefly and does not allow a full 
understanding of the matter within the circular bioeconomy. Also, it is examined in this study 
that most scholars leave out the bio-based sector in the context of circular economy, and focus 
primarily on circular processes through technological systems and innovation (Leipold & Petit-
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Boix, 2018). Thus, by doing so it hinders the potential synergies between the circular and 
bioeconomy to be unravelled. It is unavoidable to wonder whether technological innovation 
could have a role to play in helping this transition and design it in an efficient way. 

Only few studies focus the relationship between sustainable or technological innovation and 

the performances linked to it or flowing from it (Cillo et al., 2019). Additionally, many scholars 

focused on social, organizational and financial measures to monitor the effectiveness of 

sustainable innovation and niche innovation (Kessler & Chakrabarti, 1996) but failed in linking 

it to the transition towards a CBE. Some authors’ wonder which kind of innovation can have 

measurable and long-term impact and some argue that only disruptive innovation will be able 

to create enough change and improvements (Nasiri, Tura & Ojanen, 2017). Moreover, 

according to Leipold & Petit-Boix (2018) the EU Circular Economy Action Plan (2017), lacks in 

information and guidelines related to the bioeconomy but addresses the cascading approach 

and innovation as drivers for it. It is therefore not entirely grasping the circular bioeconomy 

but by only partially addressing it, leaves room for more research to be carried on the topic. 

Furthermore, the German Ministry of Agriculture (Bundesministerium für Ernährung und 

Landwirtschaft, 2014) defined the bioeconomy as a resource-efficient circular economy, 

noting its circular nature through the cascading approach and its orientation towards a zero 

waste type of economy, but fails in exploring how it is achieved and what practical implications 

are needed for the transition of paradigm to happen. Also, much of the research regarding the 

bioeconomy has been focusing on biotechnology, engineering and chemistry, therefore on 

more specific and practical terms (Lovri ´c & Mavsar 2017). The literature on the CBE, does not 

focus much on aspects, such as product design to enhance recyclability or reuse, the end of 

life of bio-based products, and also fails in addressing the sustainability and practical aspects 

of the transition towards this model (Stegmann et al., 2019). 

Some other research which will be utilized as sources of inspiration and information, can be 

linked to this research to a certain extent. Indeed, Albert (2019) wrote about frugal innovation 

and sustainability, however this research does not cover technological niche innovation or 

circularity. Cillo et al. (2019) focused on sustainable innovation, however this research is a 

literature review and even though they incorporate aspects of strategic niche management 

and sustainability, the circularity aspect is not to be found. An interesting study by Diaz Lopez 

et al. (2018) elaborates on business model innovation and circularity in production. This 

research is a great source of information and will be mentioned as inspiration in the research, 

however it does not address niche innovation in particular and is more of a general research 

focusing on resource-efficiency mostly. Lastly, a book by Sempels & Hoffman (2013) focusing 

on sustainability and business models is also another study that will enable the development 

of this research. It also takes into account circularity but leaves the technological niche 

innovation as very marginal.  

This paper, by examining also potential ways to tackle this issue and help raising interest on 

ways in which innovation could mitigate this, goes one step further. It tries to bring new ideas 

on the table, as to whether technological innovation has a role to play in this transition and if 

so, what does it do and how does it help. By exploring the potential different driver and 

challenges of the transition towards a CBE, the study offers a more general and overall 
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understanding of what is at stake for this process. It is therefore relevant as it increases 

knowledge on the matter, provides different and new insights as well as by promoting further 

thinking on it. The research, by giving insights and allowing further research to be done on the 

subject, enables its contribution to the scientific body of knowledge.  

 

1.4.2 Societal relevance  
 

As elaborated in the introduction of the proposal, the way business is currently done harms 

the environment and poses high pressures and issues on it. The question therefore is not 

whether change and evolution is needed, but how it should be done, for all stakeholders of 

society, from individuals, to organizations and governments. Therefore covering the triple 

bottom line, of social, economic and environmental benefits, as to move towards a more 

sustainable society.  

This research by exploring different concepts linked to sustainability, and exploring the 

transition towards a circular bioeconomy (CBE) through the lens of technological and 

sustainable innovation, could thus bring new knowledge to whomever is interested. Also, it 

bridges the gap there is in this topic about practical implications of the transitions and what 

drivers are needed for its successful implementation within society. Furthermore in exploring 

the potential feasibility and achievability of the transition to happen, the study helps in giving 

insights and better ways to understand one way of creating a more sustainable paradigm. This 

in turn, can help society at large by promoting more sustainable practice and promotes a 

certain socio-economic paradigm that aims a creating a more sustainable future.  

Some sustainability aspects are not often highlighted in studies on the CBE, such as social 

aspects or other impacts related to biomass production, including land-use change, higher 

pressure on land or overuse of the environment. Moreover, the reduction in greenhouse gases 

emissions and the decrease in the demand for raw materials, flowing from a CBE and keeping 

biomass in the loop is only viable if there is not significant continuous economic growth 

(Giampietro, 2019). 

By doing so, it will bring more awareness of the topic, and hopefully create knowledge that is 

valuable to society in the sense that it is a notorious and sought topic. Exploring the 

relationships between concepts of sustainability also provides information on how they 

intertwine and could spark imagination and interest in the matter. By writing on technological 

and sustainable innovation, within the context of a transition of paradigm, this one being the 

circular bioeconomy, as well as discussing the relevance, role and implications of the former 

on the latter, the research can show different aspects of each and allow the reader to get a 

better and more thorough understanding of each of the concepts just evocated. Also, 

exploring the drivers and challenges of the transition process toward a CBE, can give ways to 

understand the potential difficulties and limitations, as well as the triggers and solutions to 

promote and facilitate it, gives to the reader tools and ideas which can than help one to 

imagine or develop his/ her own perception of it.  
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Finally, the aim of a circular bioeconomy in the end, is to reach sustainability, or in other terms, 

to get as close to a sustainable socio-economic regime as possible, in order to lead to a more 

sustainable landscape and world. By having this goal, the transition towards a circular 

bioeconomy, works to this account, and in turn this study provides insights, ideas and 

information, as to how to create a more sustainable society. It is therefore relevant to society, 

as it helps to get more scientific information on the topic, and provides insights on new 

knowledge. The thesis presents the transition process towards a CBE in a new light, and invites 

the reader to build upon it for future research on similar topics of interests.  

 

2. Literature review and theoretical framework  
 

2.1 Context  
 

Now, it is inevitable to wonder how this transition can be kick-started, what are its drivers and 

which factors may facilitate and support it, as well as which requirements are needed to 

enhance the shift.  

In his research, Helm (2015) argues, that de-growth or zero growth is not likely to happen but 

is also not desirable altogether. The issue with the linear fossil-based model, is its polluting 

nature and the quality of the growth it provides, leading to resources depletion and multiple 

negative externalities. Consequently, growth is not the problem, but the quality of it. Thus 

how growth happens and its requirements are what matters most, as it translates in either a 

polluting and destructive growth or a positive regenerative one. Environmentally sustainable 

growth requires therefore advancements in order to replace non-sustainable growth and 

implies a transition from the linear fossil based economy to a new model. Relative eco-

economic decoupling, eventually becoming an absolute eco-economic decoupling, should be 

the result of developing such a paradigm (Elkington, 1997) (Scheel et al., 2020). 

It is undeniable, sustainability is the overarching goal to which society should aim at. But how 

it this target achievable and how to get there are questions that come to mind. But what is 

there to be done, in order to enable this shift of paradigm in society? How does it work 

practice? 

Often, policies and the society attention focuses on the energy sector when focusing on the 

narrative of transitioning from a fossil model to a sustainable one. It has been estimated 

though, that producing materials has a bigger impact on the environment and causes more 

damage, of around 60 to 65% of the overall damage, compared to 35 to 40% related to energy 

production (UNEP, 2017). As materials have a higher negative impact than energy, whilst the 

latter is getting more attention than the prior, this paradox calls for an even greater need to 

focus on the transition towards a circular bioeconomy (Hetemäki et al., 2017). 

Furthermore, the energy sector may be fully decarbonized faster than the material production 

one, since most countries are already addressing the issue and at an even faster pace in the 
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last years and developing nations such as China and India, are also investing massively in 

cleaner and green energy production (Kortenhorst, 2019). However, other sectors such as 

textiles, pharmaceuticals, cosmetics, chemicals, plastics and packaging or construction and 

infrastructure are still dependent on fossil based carbon. Thus, the rising need for renewable 

and bio-based substitutes is more than critical in reducing negative environmental impacts. 

According to Cillo et al. (2019) stakeholders are increasingly showing interest for sustainable 

brands and consumers are getting more aware and likely to purchase more ethical and 

sustainable brands. In addition to consumer being more inclined towards sustainable options, 

which can be a financial trigger to some companies, sustainability also has other benefits. 

According to Barney (1991), Teece (1998) and Wernerfelt (1998) agree that businesses are the 

key behind sustainability and financial return, by implementing different strategies linked to 

sustainability. Moreover, many authors have been analysing the role of strategies and 

innovation in improving competitive advantages (Adams & Lamong, 2003, Del Giudice, Della 

Peruta & Carayannis, 2010). Interestingly, some research focusing on the role of innovation, 

highlight that it can bring profit to a company as well as positively affect society on the long-

term (Aguilera, Rupp, Williams & Ganapathi, 2007, McWilliams & Siegel, 2001, Porter & 

Kramer, 2007). 

Sustainable innovation can be defined as “the development of new products, processes, 

services and technologies that contribute to the development and well-being of human needs 

and institutions while respecting natural resources and regeneration capacities” (Tello & Yoon, 

2008, p. 165). Other authors, such as Bos-Brouwers (2010) define it as renewals or 

improvements that deliver economic performances, as well as enhanced environmental and 

social positive outcomes and impacts. Moreover, Flammer (2013) has been exploring the role 

of innovation and sustainability on how a firm can have long-term competitive advantages 

thanks to those, and the results show a positive correlation. Based on the research done by 

Carayannis et al. (2003) sustainable innovation can provide companies a competitive 

advantage, as well as, environmental benefits, while increasing social well-being.  

As a result, there would be a need for alternatives and substitute to fossil-based materials and 

products, in order to allow the shift in paradigm to happen. The focus should then be on raw 

materials and finding sound and sustainable ones. In addition, the role of sustainable 

innovation seems to be positively related to both economic and societal & environmental 

benefits. Thus, the combination of the rising demand and need for alternative and substitutes 

to fossil-based raw materials, requires an elaboration of potential solutions to the matter. This 

research will be focusing on exploring the idea of the transition towards a new paradigm being 

the circular bioeconomy, through sustainable and technological innovation as a way to 

achieve this aim. This has been decided after taking into account all above mentioned 

arguments and ideas.  

 

2.2 Literature review  

 
In order for the reader to understand the process and elaboration of the research, it is needed 

to grasp some concepts and theories which will higher ones knowledge on the matter and 
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allow the reader to fully apprehend the research and its aims. To do so, multiple definitions 

will be given and concepts unravelled. The list is the following: multiple level perspectives and 

transitions of paradigms circular economy/ circularity, bioeconomy, circular bioeconomy, 

technological and sustainable innovation. 

The line of thinking behind this literature review, is to first explain the overall aim of 

sustainability, the transition process and aspects, then to move on to the new paradigm and 

its practices which are desirable and could enable a more sustainable world, the assumed 

potential practical tools to get there, and finally the potential benefits flowing from it.  

 

2.2.1 The Multi-level Perspective 
 

2.2.1.1 Multiple Level Perspective & Transitions of Paradigms  

 

The multi-level perspective, which was first developed by Rip & Kemp (1998) and then further 

elaborated by Geels & Schot (2005), has been subject to many other research and has been 

used widely throughout scientific literature (El Bilali, 2019). 

This framework focuses on how transitions arise and where they come from, as to explain how 

transitions develop over time and what are the decisive factors. There are three 

interdependent levels within this framework, the niches, the regimes and a socio-technical 

landscape. The socio-technical landscape refers to the overarching system in which 

interactions take place. In other words, it is the network of actors, the rules within society may 

them be formal or not, which maintain the dominant system as well as the technical and 

material elements which enable this whole system to function. It can also be called the 

exogenous context, and refers to the macro-level.  

The next level, the regime, encompasses all the technologies, institutions and actors. There, it 

translates into policies, industries, markets, culture, science, technology and so forth. This 

intermediate level, is to be disturbed over time through niche-innovations, the lower level, 

that enable the discovery and implementation of new practices. Those in terms, can translate 

into new policies, markets and technologies which then allows the possible disruption or 

evolution of the current socio-technical landscape into a new one. For the sake of common 

understanding and generalizability of the research, the niche-innovation in the MLP will be 

referred to as technological and/ or sustainable innovation in the thesis. It will make possible 

to avoid some misunderstanding or loss of sense and provide the reader with an easier 

grasping of the research. Moreover, the landscape can also put pressure on the regime, via 

external pressures, such as disasters, wars or climate related issues (Geels & Schot, 2005). 

In short, the MLP consists of three levels, which interact and result eventually in socio-
technical system transitions. The macro-level, is called the landscape, which defines the 
exogenous context (macro-economics, politics, cultural patterns, etc). The meso-level, refers 
to regimes and can be defined as the structures and practices flowing from institutions, rules 
and technologies and is rather stable over time, only shifting slowly towards new paradigms. 
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Finally, the micro-level, also called niches, where technological innovation may develop and 
can be seen as bottom-up approaches which aim at shaping the regime towards a new 
paradigm (Geels & Schot, 2010). Thus, the three levels are all interdependent and work hand 
in hand, each being influenced by the other and influencing the other.  

In this research, the focus is on technological and sustainable innovation. Thereof, it is linked 

to the micro-level, the niche-innovations one, where radical alternatives to current paradigms 

and system grow to eventually compete with the established one (Geels & Schot, 2005).  

The multi-level perspective, enables the understanding of transitions processes. It also shows 

that the socio-technical landscape cannot be fully changed in a short amount of time, and also 

that external factors come into play in the transition, including wars and crises, deep cultural 

shifts, climate change or demographic changes. Those socio-technical changes can offer 

opportunities as well, for niches especially and poses some pressure on the regime, which 

always tries to keep its stability as long as possible. It is important to keep in mind, that the 

landscape can also generate some opportunities for niches innovation and push for the regime 

to change (El Bilali, 2019). 

In this research, the focus being on the implications and relationships between technological 

innovation and the transition towards circular bioeconomy, as to explore this idea, it is 

therefore interesting to understand the process of transition in itself, in order to fully grasp 

the notions needed for the development of the research. 

According to Geels & Schot (2005), the MLP helps to understand that transitions will occur 

only when niche-innovations are strong enough to challenge the dominant socio-technical 

system, in other words the landscape. Hence, the maturity and development stage of those 

innovations, as well as their potential and robustness are key conditions to ensure their scaling 

up and success. Only then, will they be able to reach mainstream groups and will unleash their 

impact on society possibly leading to a transition. Moreover, niche-innovations need to be 

offered protection from the dominant regime, in order to develop. Indeed, shielding them 

from strong opponents and competition can ensure their success. This protection from the 

regime, through empowerments, capacity building or learning, can have considerable effects 

on their scaling-up process, as the dominant regime is usually too well implemented in society 

that it leads to unfavourable conditions for niche-innovations to properly develop in the first 

place (El Bilali, 2019). Additionally, transitions can only become a reality whenever niches and 

innovations are robust enough to challenge the current regime/ system. It is a key condition 

to the success of the transition, and if there is no real impact coming from those innovations, 

the transition is likely not going to become the dominant system. However, Geels (2011) also 

points out the negative impact that the landscape can have on niche-innovation. Li et al. 

(2013) refer to the intellectual property regimes as being detrimental to it. This can come as 

contradictory, as one would think that property rights would be protecting innovation from 

competitors and therefore ensure the success of an innovation, regarding its development 

and mainstreaming. However, those can also hinder the development of niche-innovations on 

larger scale and work against participatory breeding niche, thus having negative consequences 

on niches leading to a lesser potential in transition. 
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The MLP has been used to explain processes of radical development of novel technology which 

potentially lead to new patterns that can then translate into new socio-technical relations, 

hence a new regime. According to Geels (2002), innovations occur at the micro-level, hence 

the niches. There are two ways in which niche-innovations can happen. Either, it is the result 

of the changes in the landscape, such as new policies or a catastrophe that ends up leading to 

innovations. The second possibility, is that is arises in a bottom-up fashion, such as 

technological innovations. In his research, Geels (2002) argues that transitions start when 

there is a systemic issue that start to occur in the current socio-technical regime. Only then, a 

key innovation will arise and become the dominant regime once the other starts to decline. 

The first step, is for the new technological innovation to get adopted by and implemented 

within the society. Whenever an existing regime start to show signs of weakness, such as 

functioning problems, the competition between innovation and technological advancements 

and the current regime ends up with a winner, which will become or remain the existing 

regime. Other authors believe that innovations, which are inherent to niches, need to be 

managed strategically, as they can provide opportunities through the technologies that can 

flow from it. Thereof, innovations, according to Kemp et al. (2001) can provide substantial 

benefits to society when times become uncertain. However some authors believe that the 

role of niches is over-emphasized in driving transition (Berkhout et al., 2004) and that it can 

pose a problem for mainstreaming innovations, especially in social ones (Smith, 2005). 

In the recent years, the MLP has been widening its scope of study and investigates innovations 

in relation to larger socio-technical systems, in response to an ever increasing acceptance of 

the environmental issues and the recognition that transitions are needed on multiple levels 

and systems, in order to mitigate the negative impacts of the former. Technological transitions 

do acknowledge the interdependence and mutual unravelling of both societal change and 

technological innovation. Technology and innovation play a key role in the transitions, within 

the MLP framework and the need for innovation is considered as prominent in the process 

(Geels & Schot, 2010). Nevertheless, it is also widely recognized, that transitions even though 

being multi-dimensional by nature, involve changes in both technology and society. This in 

practice can be understood as such; transitions tend to occur incrementally, meaning over 

time and step by step, since economic, social, regulative and infrastructural norms cannot 

change by the day. Therefore, technological innovations alone and its related breakthrough, 

implementation and success does not only depend on its benefits but other aspects are to be 

taken into account (Twomey & Gaziulusoy, 2014). 

 

2.2.3.3 Transition pathways in the MLP 

 

In order to determine which transformation pathway fits best to the research and the 
transition towards a CBE, it is helpful to understand which type of environmental change is 
happening globally and then define which answer the current paradigm is taking to tackle it. 
This in turn, will be determining the most suitable approach (Suarez & Oliva, 2005). To do this, 
they combine four different aspects, and then combine them to determine which the best 
suitable pathway is. Those four are the following; frequency of environmental disturbance, as 
a number, the magnitude of deviation from initial conditions caused by a disturbance 
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(amplitude), the rate of change of it (speed) and finally the scope, thus the number of 
environmental dimensions affected simultaneously (Suarez & Oliva, 2005). The two options 
for each aspect, are low and high and offer five type of environmental change.  

 

The aim of the transition towards a CBE is to get to a more sustainable world, hence it is not 
reproduction process, as this type of transition pathway does not include external landscape 
pressure, while here environmental issues and pressure adds to the urgency of shifting the 
paradigm. Thus, it is not possible to consider this type of transition as suitable for this research. 
Furthermore it cannot be considered as a transformation since it is not a social movement  

Also, it could be considered as a de-alignment and re-alignment by some, because of the deep 
structural changes this transition could bring to the current economy, the research does not 
enable this conclusion to be made. Indeed, de-alignment and re-alignment are based on large 
and sudden changes, called avalanche changes which then lead to an erosion of the regime 
and eventually new niches will develop as the current ones are not yet mature, and create a 
new dominant paradigm (Geels & Schot, 2007). However, the current regime is not eroding, 
and economies and societies worldwide are still prospering at the moment. Despite a strong 
and growing environmental pressure, economies are for the moment still resilient and tend 
to recover quickly from disasters. Based on the research, the analytical analysis of external 
researches and interviews, in addition to the internship and the personal observations of the 
writer, the transition towards a CBE is more difficult to define than expected.  

Within the reproduction process, innovation may be happening, but at a rather stable and 
slow pace, not disrupting the current regime but rather boosting the current regime through 
incremental innovation. It mostly focuses on productivity improvements and small 
ameliorations.  

Within the transformation path, it is the landscape that changes and puts pressure on the 
regime, which in turn leads to reorientations. Here niches are not playing an important role. 
However, in this situation, societal pressure and social movements can mobilise the public 
opinion and lobby for regulations and legislative tools to move in favour of their views and 
opinions. As some authors have pointed out (list some) as well as some interviewees (list 
some), a more top-down approach in which regulatory instruments are drivers for the 
transition, are to be preferred. In this situation, niche actors can be seen as front-runners and 
eventually lead to change in practices within the regime. Nevertheless, there are aspects to 
take into account here. In fact, conflicts, contestations, power struggles and reluctance are to 
happen but technological innovation may propagate and change the regime from within. Here 
if institutions and regulatory tools in addition to changes in practices flowing from 
technological innovation, work together, they may reinforce each other. In brief, gradual but 
consistent adjustments and modifications that over time change the regime.  

Thirdly, the de-alignment and re-alignment path happens when there is an avalanche change, 
thus a divergent, large and sudden change which increases regime problems and if niches are 
not developed enough, no substitute can change the paradigm. In this transition pathway, the 
landscape pressure is high and lead to a collapse of the regime, experiencing its erosion and 
internal struggles. The lack of trust and stability does not enable a niche to take over but 
eventually after a certain given amount of time, a niche will become the new dominant regime 
leading to a re-alignment.  
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The technological substitution pathway refers to a high landscape pressure, arriving when a 
niche-innovation is developed enough to take over. This implies a strong niche development 
which is not able to breakthrough due to the stability of the regime. If there is no landscape 
pressure, this situation remains a reproduction process, as seen previously, but if an avalanche 
change happens, disturbing the regime, it gives a window of opportunity that innovation can 
fill. This approach, has a very much technology and innovation focus, as niches here substitute 
the regime via innovation and its propagation within the regime, eventually replacing the 
previous one. The most likely options enabling a substitution are either price and cost related 
or performance and quality related.  

Regarding the reconfiguration pathway, it is relates to innovations coming from niches, which 
are adopted in the regime with the aim of solving local problems, further on challenging the 
regime itself. The main driver here is often economic reasons, but at first leave the regime 
unchanged, thereby not challenging its stability. If it stays this way, and the regime keeps its 
stability it becomes a transformation pathway. However, if those innovations keeps on 
improving and bringing technological changes within the regime, it can over time lead to major 
regime changes. In this situation, the new paradigm evolves within the previous one, and 
eventually grows out of it to replace it. The difference with a transformation path, is that here 
the regime itself evolves and changes to its core. In essence, small innovations are adopted 
within a given regime, in order to solve specific issues but lead in the end to major changes of 
the regime itself, up to the extent where it becomes the new paradigm.  

Finally, if there is a strong landscape pressure, taking the form of a disruptive change, there 
will be a sequence of different pathways happening one after the other, enabling the 
development of a new paradigm. It would then start with a transformation pathway, then a 
reconfiguration, followed by a substitution pathway and eventually ending with a de-
alignment and re-alignment bringing up a new paradigm. Disruptive change has rather a slow 
pace, and actors within society usually perceive it only moderately. It therefore takes on 
different forms of transition pathways, evolving from one to the other over time.  

Geels & Schot (2007) argue that this situation is very much likely to happen in the future 
decades, mainly due to climate change and the pressure its pushes on the landscape. They 
add, that all of the above listed pathways might be happening simultaneously and that 
crossovers between them are likely to occur, triggered by the pressures coming from all three 
levels.  

 

2.2.4 Circular Economy & Circularity  
 

For the concept of circularity and the circular economy, some definitions of it will be given, in 

order to have a better and common understanding of it, as to build up upon it in the research. 

The end goal of circularity is to reduce the environmental impact, while decreasing the 

consumption of resources and waste generation simultaneously (The Ellen MacArthur 

Foundation, 2013). The Ellen MacArthur Foundation sees the circular economy model as a 

restorative and regenerative one, where every component feeds a new cycle. The European 

Commission (2018) defines the bioeconomy as the creation of different renewable biological 

resources and its conversion to various high-value bio-based products.  
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Additionally, Kirchherr et al. (2017) recognize it as an economic system, in which business 

models focus on reducing, re-using, recycling and recovering materials, operating at micro, 

meso and macro levels, with the aim of accomplishing sustainable development. Therefore 

implying economic prosperity, social equity and environmental quality for current and future 

generations. 

It can be thought of as the antonym of linear economy. It focuses on closing the loops, and on 

seeing waste as a resource. Not only does it try to reduce waste, but it also aims at using less 

primary resources. The European Environment Agency (EEA, 2016) defines the circular 

economy, as focusing on five different aspects, that helps to describe it. Those are, reducing 

thee input and use of natural resources, increased the share of renewables and recyclable 

resources and energy, reducing overall emissions and pollutants, reducing material losses and 

keeping the value of products and components in the economy (EEA, 2016). Jonker, Stegeman 

& Faber (2017) believe that the circular economy leads to new cohesive patterns and 

translates into inter-dependent value creation. They argue, that it aims at organizing 

sustainability at multiple levels and that it requires a transition and the creation of a new 

generation of business models. Finally, according to their findings, organizational and revenue 

models become inter-woven in circularity and implies changes from the current way of doing 

business (Jonker, Stegeman & Faber, 2017). For the research, this definition will be taken as 

the basic understanding on the concept, and will be further elaborated and analysed in later 

stages. 

 

2.2.5 Bioeconomy/ Bio-based economy 

 

The idea of a circular bioeconomy is relatively recent. Indeed, in 2013 the Ellen MacArthur 

implied in its report that the bioeconomy was an integral part of a circular economy, not 

arguing the bioeconomy altogether. Other researchers also consider the bioeconomy to be an 

inherent part of the circular economy by default, such as Temmes & Peck (2019). Moreover, 

Giampietro (2019) considers it as being feasible, viable and desirable future. Carus & Dammer (2018) 

define the circular bioe4.5conomy as being at the intersection of the circular and the 

bioeconomy. According to the European Commission (2017) it uses the framework of the 

circular economy and adds biomass and raw materials sourced from renewable sources and 

converts them into bio-based products using biorefineries. Carus & Dammer (2018) explain 

that this model, by closing the loop and using bio-based products, ensures economic viability 

and is a sustainable one. 

The bioeconomy consists of the collection and production of renewable biological resources, 

as well as its conversion into value added products, including its waste streams (Carus & 

Dammer, 2018),. Some example of the products flowing from this type of economy can be 

feed, biobased or bioderived products, bioenergy and so forth. They argue that the use of 

biorefineries is crucial to this type of economy, as most of the raw materials need to be 

processed into usable and valuable products, for further production and usage. Moreover, the 

cascading approach should be used in order to make this type of economy as profitable as 
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possible. In brief, this approach consists of favouring high end value products first instead of 

lower ones. According to the Circular Economy Practitioner Guide (date not specified) the 

cascading approach “maximizes resource effectiveness by using biomass in products that 

create the most economic value over multiple lifetimes”. 

Birdlife Europe and the European Environmental Bureau define the cascading approach as an 

efficient use of resources regarding natural resources, materials and land usage. It “…gives 

priority to higher value uses that allow the reuse and recycling of products and raw 

materials…”. Furthermore, the cascading approach is emphasized in the circular bioeconomy 

as well. Indeed, from the point of view of circularity, burning and incinerating is considered as 

a material leakage and should be the last option of usage of materials (McKinsey, 2014). 

Thereof, the cascading approach can help alleviate the incineration of materials as much as 

possible, while also favouring maintenance and reuse of products in bio-based products as 

well. Here circularity and bioeconomy work in synergy and both concepts can be applied to 

each. Bio-based raw materials can be cascaded, in other words using the cascading approach 

detailed previously, and therefore enhance their efficiency and profitability. On a side note, 

innovation in this sector can also lead to more efficient non-toxic and biodegradable chemicals 

that can enhance and facilitate the recyclability of materials in the circular model. 

According to Martinez de Arano et al. (2018), the bioeconomy has the possibility to create 

wealth while addressing several environmental pressures, by reducing and reintegrating 

different waste streams into the economy. It also enables the development of new economic 

opportunities through the creation of new industries. The European Commission (2018), 

defines the bioeconomy as the parts of the economy “that use renewable biological resources 

... to produce food, materials and energy”. Pfeifer et al. (2017) argue, that the bioeconomy 

enables the development of solutions to environmental pressures and challenges, as well as 

unleashing new lucrative ways to generate profit. However, the transition to a bioeconomy 

should be done cautiously, in order to ensure that wider societal goals are met (Pfeifer et al., 

2017). Carus & Dammer (2018) also add that one unrecognized strength of the bioeconomy is 

its ability to link distinctive and varied sectors together. This can bring together organizations 

that never worked together before and unlock technological innovation (Ghisellini et al., 

2016). Bos & Broeze (2019) believe the bioeconomy to be able to provide alternatives to fossil-

based solutions, as a way to move to renewable raw materials in order to enhance 

sustainability. They consider this type of economy as being a useful way to reduce 

considerably the carbon footprint of societies at large.  

“By and large, the bioeconomy provides a chance to rebuild industry and society in a 

sustainable fashion.” (Hetemäki et al., 2017, p. 19).  
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                             Figure 1:Interpretations through the visualization of the bioeconomy, Stegmann et al., 2019 

This above visualization of the bioeconomy shows the cascading approach, which presents it 

as a way of making use of the raw materials in order of their profitability. The second one, on 

the right, illustrates the way in which value is made in the bioeconomy, hence using small 

amounts of raw materials with the highest monetary value and going down, step by step, 

decreasing in value but increasing in volume, up to the exhaustion of the raw material, leaving 

no waste behind. The illustration below can give a good indication as to which kind of products 

can be made, starting from high value components for pharmaceuticals and chemicals, to food 

and feed, the third level being bioplastics and polymers, moving on to other materials and 

finally, every waste is used as a power and energy source, transforming into a renewable way 

of producing heat and electricity. 

 

 

                                                        Figure 2: The bio-based value pyramid, Stegmann et al., 2019 
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2.2.6 Circular bioeconomy  
 

2.2.6.1 General understanding  

 

An important point enabling the combination of the two in an easier way is the nature of the 

bio-based products which are often easier to reuse or recycle but also can show biodegradable 

properties, have a much less toxic nature and are easier to dispose, being a tremendous 

advantage compared to fossil-based ones which often show high levels of toxicity and need 

more handling. Moreover, bio-based products have other positive externalities. As they can 

often be reused or recycled multiple times, their carbon sequestration is higher than fossil-

based ones and can mitigate the impacts of climate change, through carbon sequestration by 

the crops used for the bio-based products manufacturing (Hetemäki et al., 2017). 

 

The concept of circularity emerged with the aim of reducing as much as possible the lost 

materials due to human economic activities and the bioeconomy emerged from the will of 

using renewable and non-toxic raw materials for production purposes as alternatives to fossil 

based ones. In a circular bioeconomy model, the raw materials are produced, the traded and 

used and in the end will be entering the waste hierarchy. This could mean reusing them, 

sharing or maintaining them, refurbish or recycle them, mechanically or chemically. The use 

of landfills is the least desirable option, that is why burning any leftovers can be more 

interesting as it can produce energy (Jonker, Stegeman & Faber, 2017). 

The role of the bioeconomy in this model, is to provide renewable carbon to industries, in 

order to substitute fossil carbon. Technological innovation here plays a key role in bringing to 

the market ways to produce enough bio-based raw materials as alternative. It can be a 

challenge to keep value during the cascading process. Here, again technological innovation 

can possibly help finding new ways to optimize the process and extract as much valuable 

products out of biomass. For minerals and metals, this is another story. The bioeconomy 

cannot help in substituting them yet. Hence why, the circular economy could in practice be an 

          Figure 3: The circular bioeconomy and        
its elements, Stegman et al. (2019) 
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interesting way of recovering metals and minerals, in order to reduce as much as possible the 

need for extracting new ones (Carus & Dammer, 2018).  

 

 

                                            Figure 4: The circular bioeconomy model, Carus & Dammer (2018) 

While the circular economy mostly focuses on industrial urban processes and decoupling 

resource use and economic output, the bioeconomy has a stronger focus on bio-based 

innovation and land use practices in rural development. The combination leading to the 

development of the circular bioeconomy therefore merges these two trends. By focusing on 

the development of bio-based innovation, the bioeconomy might lack circularity aspects and 

could run the risk of becoming too much of a “business as usual” type of economy, in other 

words following a linear approach. The circularity means already thinking of the recycling, 

reusability and resource-efficiency at the product design stage. It demands for life cycle and 

value chain knowledge thinking. But circularity can also be fuelled and run on fossil-based 

materials, hence lowering the sustainability of the model by increasing its environmental 

footprint (D’Amato et al., 2017). Both model therefore needs the other in order to increase 

their own sustainability level and by combining the two synergies are created which results in 

an even greater sustainability through this new paradigm. According to Stegmann et al. (2019) 

maintaining the value of products and materials the longest possible within the economy is a 

key concept of the circular economy but that it also applies to the bioeconomy. By doing so, 

they also suggest that the optimization of the value of biomass over time is the key 
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characteristic of the CBE. This could take different practical forms, from economic 

optimization, to environmental one or social aspects, ideally considering all three from the 

triple bottom line simultaneously. The cascading approach again being the critical factor in 

enabling this outcome. However, the only common thing between all those factors, is that 

they are enabled by innovation and the development of new technologies. They therefore, 

imply that technological is a requirement for the transition to happen and enables 

sustainability, through optimization of processes and products, as well as a more resource 

efficient way of producing thanks to advancements in technology.  

“Considering these elements, we suggest the following CBE definition: The circular bioeconomy 

focuses on the sustainable, resource-efficient valorization of biomass in integrated, multi-

output production chains (e.g. biorefineries) while also making use of residues and wastes and 

optimizing the value of biomass over time via cascading.” (Stegmann et al., 2019) 

Nevertheless, the circular bioeconomy seem to enable the transition towards a more 
sustainable world. According to Bos & Broeze (2019), both concept of circularity and bio-based 
technologies are recognized as allowing the shift towards a lesser and lesser dependency on 
fossil resources. They argue, that in a circular economy there is still a substantial need of 
carbon based molecules (chemicals, fuels, single use products …) that are still mostly derived 
from fossil resources. Hence, if societies want to fully phase out from fossil resources, circular 
economy can bring tremendous change and improvements but cannot bring all the solutions 
towards a sustainable society. There the need for renewable and more sustainable sources 
for carbon alternatives arise. Thus, some alternatives and ways to improve the situation can 
be addressed. The one argued in the work from Bos & Broeze (2019) is the need for bio-based 
solutions that can allow the use of renewable carbon sources to power the economy in a more 
sustainable way. Aside from reducing the demand and improving waste streams, the authors 
bring up the possibility of linking the circular economy with the bioeconomy, therefore 
sourcing raw materials (which cannot be sourced within the circular framework) from 
renewable sources. Their work highlights the need for new ways of sourcing raw materials and 
shifting towards more biomass which could power the bioeconomy and thus reduce the 
carbon footprint of the economy tremendously. This piece of work recommends the 
combination of circularity and bioeconomy can be beneficial in moving towards sustainability 
but also recognizes, through their analysis, that the transition to a bio-based society poses a 
huge challenge, as it has been often neglected in the past. This will be discussed in the 
limitations and threats chapter. 

However, as previously mentioned, some bio-derived and bio-based components or its 

applications does not allow the reuse or recycling of them, as the use of it does not permit it 

(e.g. cosmetics, biofuels, …) and other components are biodegradable which also alleviates 

the need for recyclability. Additionally, keeping the value of bio-based products in circularity 

is challenging, as technologies are not as much developed yet when it comes to its 

recyclability. Henceforth, a circular bioeconomy should thus enhance and promote the 

cascading approach as a way to most efficiently use raw materials and the smartest way to 

produce commodities, as well as considering as best as possible their end-of-life, as for their 

reusability or recyclability (Carus & Dammer, 2018). 
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“… the bioeconomy will hugely profit from increased circularity. New knowledge based 

processes (such as biotechnology, algae, or insects for food and feed), new applications, and 

new links between bioeconomy and other industrial sectors are needed.” (Carus & Dammer, 

2018, p. 88). 

Thus, the bioeconomy can bring the solution where the need for new raw material can be 
sourced from bio-derived products and renewable ones, limiting and in some cases completely 
avoiding the need for other type of non-renewable raw materials (Sheridan, 2016). The 
combination here of circularity and bioeconomy seems to possibly create a synergy that would 
be promoting a more sustainable way of doing business and producing. Sheridan (2016) 
argues that the shift towards a circular bioeconomy, where the role of bio-based and bio-
derived products within the circular economy are strongly incorporated within, is an 
opportunity which could help reduce overall carbon footprint, mostly through the substitution 
of fossil fuel raw materials. It can be a successful model to power societies according to her 
findings. An important point enabling the combination of the two in an easier way is the nature 
of the bio-based products which are often easier to reuse or recycle but also can show 
biodegradable properties, have a much less toxic nature and are easier to dispose, being a 
tremendous advantage compared to fossil-based ones which often show high levels of toxicity 
and need more handling (Lovri ´c & Mavsar 2017). According to Leipold & Petit-Boix (2018), 
businesses which decide to have activities in the circular bioeconomy usually do commit to for 
two main reasons. The first one being in response to environmental change, thereof adapt to 
future challenges and the second being the potential financial returns and resilience it can 
bring. Carrus & Dammer (2018) argue also, that the circular bioeconomy by helping reusing or 
recyling and keeping in the economy minerals and metals, also hinders those to end up in 
landfills or in the environment where they would have devastating and polluting 
consequences. It therefore presents positive externalities for the environment and the living 
things within this environment, humans included and also presents opportunities linked to 
new business activities through the handling of those wastes turned into valuable assets. In 
the circular economy, minerals and metals dominate the scope, as it is easier to keep the value 
and maintain it over multiple lifecycles then it is with bio-based products. Indeed, as it 
provides renewable carbon sources, as an alternative to fossil-fuels ones, it also means that 
some of it is usable only once as it either biodegrades or disappears with its usage. Thereof, a 
combination of both the circular and bioeconomy principles can be a sustainable way of 
producing and consuming (Castro, 2020). 

According to Stegmann et al. (2019) both the bio and circular economy follow common goals 
of a resource efficient world, combined with a low carbon footprint and a move towards 
sustainability. Again based on the arguments of…. Those two type of economies are 
complementary approaches. By combining them, it can lead to a significant reduction in the 
demand for fossil fuels and similar, as well as a valorisation of wastes. Additionally, they argue 
that the concept of bioeconomy goes one step further than the circular economy, the main 
reason being its innovative nature and drive. Indeed, they mention multiple ways in which the 
bioeconomy includes more aspects such as innovative functionalities, the creation of new 
properties and usages of raw materials and products or the development of new chemicals 
and applications of those. According to them, the circular economy, which is more than 
needed, “only” focuses on maintaining the value of materials and resources through their 
lifetime and as long as possible, but  forgets to include the need for new raw materials for 
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single use products. It is argued, that the circular economy follows principles of eco-efficiency 
and the recycling of carbon to drastically reduce the use of fossil carbon. However, by not 
addressing the issue of how the single usage carbon (cosmetics, chemicals, pharmaceuticals, 
etc) is produced, it fails in bringing a solution to it. Henceforth, both concepts even, if they are 
not embedded in the other, have similar targets and aims, as they overlap in their processes 
(Sheridan, 2016). Resource efficiency, means in practice a combination of technological 
efficiency, hence using technology to extract as much of the biomass or material of the input; 
resource productivity, which is an economic value as high as possible using as little biomass or 
material input; and finally emission intensity which refers to pollution and is minimizing 
emissions as much as possible whilst having a material output as high as possible (Ekins et al., 
2017). This would enable a balanced approach aiming at maximizing outputs while minimizing 
environmental impacts, thus implying a decoupling process. Moreover, bio-based products 
have other positive externalities. As they can often be reused or recycled multiple times, their 
carbon sequestration is higher than fossil-based ones and can mitigate the impacts of climate 
change, through carbon sequestration by the crops used for the bio-based products 
manufacturing (Lovri ´c & Mavsar 2017). 

A circular bioeconomy should by design be regenerative for the environment, it should lead 

to the decoupling between the natural resource use and environmental degradation and the 

economic growth and wealth creation. This can happen via different ways, the use of 

renewable and biodegradable resources should become mainstream and the reuse and 

recycling of materials already in the economy should become the norm (Giampietro, 2019). 

To summarize briefly what the circular bioeconomy is about, it is combination of both circular 

and bioeconomy which creates a synergy between the two to create one entity or model of 

economy that aims at sustainability. Moreover, in the bioeconomy, the cascading approach 

which has been defined previously, is a prominent component of it. Interestingly, this 

approach overlaps heavily with the concept of circularity. Indeed, both aim at increasing the 

resource efficiency and the reduction of raw materials usage. It is important to note that the 

cascading approach however, has been common for decades in bio-based sectors such as the 

pulp/ paper or textile industries. 

 

2.2.6.2 Differences between circular and bioeconomy 

Another way in which the two concepts differ fundamentally, is the resources valued by each. 
The bioeconomy, incontestably, focuses on bioresources, hence raw materials derived from 
renewable non-toxic sources, such as algae or wood. Nevertheless, the circular economy can 
include all type of resources, such as metals or fossil fuel derived plastics, providing solutions 
for the reuse and recycling of them. Rather than being antagonistic, those different focuses 
are complementary, as naturally, all resources currently used need a substitute or a solution 
for better handling of it, in the move towards sustainability. Some portray the bioeconomy as 
“circular by nature” (Carrez & van Leeuwen, 2016) because bio-based businesses operate on 
the basis of the renewable and circular character of the world’s ecosystems (e.g. Bio-based 
Industries Consortium, 2015; European Bioeconomy Alliance, 2017). 
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Also to note, one important way to differentiate the two, is that the bioeconomy focuses on 
the use bioresources/ bio-based raw materials while the circular economy includes both 
bioresources as well as non-renewable fossil resources, and provides solutions for reuse and 
recycling those. Moreover, the combination of the two, should be seen according to Muizniece 
et al. (2019), not only as a way to bring a sustainable use of resources for the production but 
also as a concept that can ensure industrial symbiosis. In other words, it aims at providing a 
“clean” and no-waste type of production, using all resource flows, by optimizing them through 
the inclusion of waste and residues as valuable raw materials. Some authors and researchers 
suggest that both the concepts of circularity and bioeconomy should be fully integrated and 
that they actually work together. As such, some authors even consider the bioeconomy to be 
one part of the circular economy (Carus & Dammer, 2018). 

One main difference between the bioeconomy and the circular one, lays in the fact that each 

pursues a different purpose. Circularity focuses on maintaining the value of products, 

materials and resources in the economy for as long as is possible while the bioeconomy goes 

beyond that goal as it aims at increasing the usage of bio-derived and bio-based raw materials. 

By using the above mentioned cascading approach, it also aims at optimizing its efficiency and 

maximizing the use of biological raw materials, henceforth not creating any type of waste. If 

waste there is, it can be used of fuel for energy production. In that sense, the cascading 

approach, by reducing or even hindering the production of any waste in bio-based production, 

enters in the concept of circularity as well. Within the bioeconomy, the cascading approach is 

the starting point of the whole process, in practice how to best use, efficiently valorise and 

economically optimize raw materials. It therefore bridges the gap between biomass utilisation 

and waste generation, as it provides a way to fully utilize raw materials and if waste there is, 

it can be used a biofuel for power generation or compost creation for fertilizing purposes 

(Carus & Dammer, 2018). 

 

2.3 Operationalisation  
 

Based on van Thiels’ (2014) research, the transition from theory to empirical research is called 

operationalization, where theory and concepts are then turned into entities which ca be 

observed or measured. Different scales can be used to measure data and observations. 

According to van Thiel (2014), the operationalization part can be understood as the transition 

from theory to empirical research. In practice, it means that concepts are translated in entities 

which will be observed and measured in reality. The first aim of it, is to show what will be 

measured. Each concept will be analysed and explored throughout the thesis, by taking a 

specific view on it (detailed in the table below). Since the concepts which will be utilized can 

hardly be quantified, and since it is subjective and up to debate, the measurements will be 

done through ordinal and/ or nominal scale (van Thiel, 2014). The Likert scale will be utilized 

in order to measure the different concept and variables, as to understand and “grade” the 

ways in which the transition to the new paradigm would be happening. Assumptions will be 

made in this operationalisation part and the answers to it will be elaborated in the results part 

and finally answered in the conclusion part of the thesis. 
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Cillo et al. (2019) also point out the fact that, the measuring of technological sustainable 

innovation can come in as difficult. Since this study is based on qualitative data, and since it 

would not pay respect to the matter of the study to do it quantitative manner, the ways to 

measure the study will be done in the following way: each chapter, analysing a certain specific 

aspect of the study will be judged based on two different elements linking to the transition 

towards a circular bioeconomy, the impact and the effect that has on that transition process, 

whether positive, neutral or negative. The second element, will be on the feasibility of the 

transition at all, to offer a possibility to give a conclusion as to whether this study shows 

whether or not the transition towards this new model is possible at all. To do so, each chapter 

will be given two measurement, the first a positive, neutral or negative effect that the matter 

of that chapter has on the transition and the second a very likely, likely, neutral, not likely and 

very not likely, based on whether the chapter offers a chance to the transition to happen or 

not. Those two measurements, will then be put in a table that summarizes all the given 

judgements. Finally those will be compared, and give a better understanding of that transition 

process, in terms of its overall feasibility and on each factor and element, as an enabling one 

or not.  

To do so, the questions which will be raised in the process, are whether those concepts have 

a positive impact on the environment and/ or the people, and whether they help create or 

foster sustainable businesses. The outcomes of interviews, data research and third parties 

expertise will be the main source to measure the impacts. Moreover, through on site 

observation at the company of the internship, as well as internal data from it, a better picture 

will be drawn on how it translates in practice.  

The ways in which measurements will be helping the research process, will be based on a 

interpretation of empirical and qualitative data gathered by the researcher. To take into 

account, is the fact that this thesis bases its philosophy is post-positivist, acknowledging the 

potential bias of the researcher. Indeed, the background, beliefs and values of the researcher 

can potentially be influencing the outcome of the research or at least steer it towards a certain 

path. The choice of questions asked during the interviews, the persons contacted for those, 

as well as the choice of measurement, the concepts, ideas and their interpretations may be 

influenced by the researcher. Therefore a short chapter will be addressing this philosophy at 

the end of the thesis, in order for the reader to take some distance and put in perspective the 

results and findings of the study. 

 

The measurement enters in the category of an ordinal type, and takes the form of a Likert 

scale. Each paragraph in the research, will be judged by two different measurement types, 

both being related to a Likert scale type of measurement. Since it is a qualitative and inductive 

type of research, and since the aim is to explore and understand the topic researched, it is first 

needed to know whether an aspect of the topic has a negative, neutral or positive effect on 

the transition process. Secondly, each paragraph will be judged and measured as to whether 

the factor of the paragraph shows that the transition is likely, neutral or not likely to be 

feasible and to happen. The decision for each of the paragraphs, for the two ordinal 

measurement will be done by the researcher, based on the information and researches 
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gathered and analysed, the notes and observations made, as well as thanks to the help of the 

software Atlas TI. The details regarding the post-positivist stance of the research can be found 

in the conclusive statements at the end of the study, to get a better understanding of the 

context of it. Regarding the credibility and the validity of the research, those can be found in 

the methodology section of the research.  

Those two ways of judging each paragraph, will provide an insight in both the feasibility of the 

transition towards a circular bioeconomy, as well as the impact each factor has on the 

transition process. In the end, a table will be given, and compare all the paragraphs, showing 

the feasibility and impact of each factor on the transition, as well as more insights on its overall 

achievability. This in turn, will enable to draw a conclusion based on the findings and the result 

of the study. 

 

Concepts  Variables Dimensions Measurement (how will 
it be measured) 

Category 
of data  

Measurement 
type  

Technological and 
sustainable 
Innovation as 
driver of the 
transition 

Role of 
innovation and 
its implications 

Empirical examples and 
interviews outcomes 
from experts & practical 
observations 
 
Assumptions: 
- Technological 
innovation is a factor 
facilitating the transition 
towards a CBE 
- Technological 
innovation gives ways to 
promote a CBE in 
practice 
 
 
 
 
 
 
 

Does it have positive, 
neutral or negative  
impact on the transition 
towards a CBE? 
 
Considering 
technological and 
sustainable innovation 
only, is the transition 
likely to happen or not?  
  
 
 
 
 

Ordinal Likert scale 

Business models 
& strategies as 
driver of the 
transition 

Role of 
Business 
models and 
their strategies  

Empirical examples and 
interviews outcomes 
from experts & practical 
observations 
 
Assumptions:  
 
- Circular and bio-based 
business models can 
help in the transition 
process  
- Circular and bio-based 
business models and 

Does it have positive, 
neutral or negative  
impact on the transition 
towards a CBE? 
 
Considering business 
models and strategies  
only, is the transition 
likely to happen or not?  
 
 

Ordinal Likert scale 
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corporate strategies are 
key factors enabling the 
success of a CBE 
transition 
 

Legislative and 
regulatory tools 
as driver of the 
transition 

Role of 
Legislative and 
regulatory 
tools and their 
implications 

Empirical examples and 
interviews outcomes 
from experts & practical 
observations 
 
 
 
Assumptions:  
 
- Legislative and 
regulatory tools create 
the right framework for 
the transition towards a 
CBE to be feasible 
- Legislative and 
regulatory tools in the 
regime, are facilitating 
businesses prosper in 
the CBE 
 
 

Does it have positive, 
neutral or negative  
impact on the transition 
towards a CBE? 
 
Considering legislative 
and regulatory tools 
only, is the transition 
likely to happen or not?  
 

Ordinal Likert scale 

Challenges & 
Limitations of the 
transition 

Role of 
hindering 
factors and 
challenges 

Empirical data from 
interviews and analytical 
research & practical 
observations  
 
Assumptions:  
 
- Hindering factors, 
threats and challenges 
to the transition 
towards a CBE are 
making it harder for 
businesses to be 
successful and promote 
this transition 
- The lack of proper 
implementation and 
external negative 
factors are hindering the 
achievability of the 
transition towards a CBE 
  

Does it have positive, 
neutral or negative  
impact on the transition 
towards a CBE? 
 
Considering challenges 
and limitations only, is 
the transition likely to 
happen or not?  
 

Ordinal Likert scale  

Figure 5: Operationalization, Z. Flick, 2020 
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3. Methodology  
 

This section will be looking at the methods which have been chosen to answer the research 

question and sub questions of the research. The research strategy that will be used for the 

thesis refers to the design and procedure which will be followed (van Thiel, 2014).   

 

3.1 Research design 
 

Since the primary aim of the research will be to explore, an inductive reasoning will be utilized 

during this process (van Thiel, 2014). According to Harrison et al. (2017), as this research will 

focus on a qualitative approach, it will take the aim of an exploratory type of research. Thus, 

semi-structured interviews will be carried out, as qualitative data collection method. Denzin 

and Lincoln (2011), define the characteristics of qualitative research into five features, which 

will be carefully looked up on throughout the research. Furthermore, in order to generate 

data, interactions between the subject of the case study and the researcher is needed 

(Creswell, 2013). Therefore, by doing an internship within the company that will be 

investigated, the researcher will provide the required amount of observation and knowledge 

to enable the research process.  Moreover, the research will follow an inductive reasoning, 

therefore the questions are going to be based on the operationalization part (van Thiel, 2014). 

Furthermore, the study will be going from the specific, thus specific data collection, and 

through their analysis, will be generalizing on the findings to draw results. It is an incremental 

elaboration, which aim is to explore a certain topic. The interview manual from the book of 

van Thiel (2014) will be used to ensure a correct and reliable way of conducting the interviews 

and help during this part of the research.  

By acknowledging by default, through the use of the multi-level perspective for the transition 

of paradigm, that the objects of study are themselves engaged in an ongoing project of 

producing the social world, this study takes the methodological position of the research will 

tend to be post positivist (Harrison et al., 2017).  This aspect will be elaborated further in the 

conclusive statements.   

 

3.2 Research methods, data collection and data analysis  
 

3.2.1 Generalities 
 

Regarding the research methods for the thesis, and following the guidelines from the book 

from van Thiel (2014) since the strategy is going to be a data collection and research methods 

will focus on interviews, content analysis as well as practical and professional observation, it 
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will take more of an inductive and qualitative approach. Moreover, by giving an interpretation 

of the data analysed, the exploration of the matter of the research bases its understanding on 

the data gathered in concordance with the few literature out there on that given topic 

(Alasuutari, 2020). Qualitative research is data-driven, and given that the inductive nature and 

process based on gathered empirical data is the core of the research. 

Semi-structured interviews will be carried out, as qualitative data collection method. This type 

of data collection allows to ask more open questions, and leaves more room for improvisation 

and conversation with interviewees. It promotes a larger set of possible answers and enables 

a type of conversation without too many constraints.  Moreover, since the research will follow 

an inductive reasoning, therefore the questions are going to be based on the 

operationalization part (van Thiel, 2014). The interview manual from the book of van Thiel 

(2014) will be used to ensure a correct and reliable way of conducting the interviews and help 

during this part of the research.   

Regarding the data collection, there are three ways in which data has been collected for the 

research. The first one was analytical research, which was carried out throughout the whole 

process of the research. External researches and studies, hence literature review, have been 

gathered, through the Radboud University online library, from browsing the internet mainly 

done by looking at specific cases or relevant authors and researchers, as well as using sources 

suggested by third parties to the researcher, such as interviewees, university colleagues, 

professors of the Radboud University and previous professional colleagues of the researcher. 

The amount of researches found was high, but only the most relevant and qualitative ones 

have been selected as analytical references and sources for the elaboration of the research. 

Thus, the quality of the analytical sources, serving as first source for literature review, was 

ensured by focusing only on reliable and specific studies which guarantees their accuracy in 

concordance to the thesis topic. 

The second way data has been collected was via the interviews carried out, as a way to gather 

qualitative opinion and viewpoints from knowledgeable professionals, experts and academics. 

The interview sampling, outcomes, limitations and results will be elaborated further down in 

the section. The interviews conducted were carried out with a selected group of unconnected 

persons, with relevant knowledge, experience and expertise on the topics linked to the 

research. The researcher focused on contacting people who could give interesting insights and 

viewpoints on the circular and/ or bioeconomy, but also technological innovation, 

sustainability, business models evolution and transitions. This ensured the quality of the data 

derived from the interviews, its accuracy and relevance towards the research, as well as the 

reliability of the answers given. 

The overall understanding of the structure of the research and the elaboration of the findings 

and results, is simple and follows a certain redline. The questions raised in the research, will 

be answered throughout the evolution of the study and will be recapitulated in the conclusion. 

Regarding the assumptions raised in the operationalisation part, they will be answered also 

throughout the research and will be given extra attention in the linking section of the thesis 

in the findings. The redline of the research is as follows: the literature review and analytical 

research will serve as a way to set up the framework and general understandings of the matter 
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at play, referring to the MLP and the circular bioeconomy, in relation to technological 

innovation and the transition towards a CBE. Furthermore, the second part, the interviews 

and their findings will give new insights and additional information and opinions on the topic 

of the research, which will deepen its understanding through the elaboration of the thesis. 

Finally, a third section, the internship observations and results, will firstly be analysed in 

concordance to the transition to a CBE in relation to technological innovation and secondly 

links will be made between all aspects of the research. This second part of the internship, will 

be analysing it in contrast to the analytical research and interview findings. It will help to draw 

conclusions based on those results and create a deeper understanding of all aspects in regards 

to practical applications, here the company of internship. 

 

3.2.2 Interviews 

 

The interview approach that was applied in this paper is what can be considered as a semi-

structured interview, following the definition of Bryman (2012). Thus, this type of interview 

allows the change in sequence of the prepared questions, but also enables some open 

questions to be asked. Moreover, depending on how the interview goes, and in order to get 

more detailed and accurate answers, this type of interview allows the initiative of asking 

questions that were not defined in the interview schedule.  

This research aiming at a more explorative type of research also calls for a relatively flexible 

approach, which in turn fosters the identification of priorities throughout the research process 

(Bryman, 2012). It therefore is more suitable for this type of explorative research to have semi-

structured interviews, as it also helps discover more personal and interesting answers to be 

unravelled. As a result, the quality of the research is higher, as well as it’s relevance. The 

questions asked, followed a certain order and were in the same category, with always a focus 

on technological innovation, the drivers of the transition towards a circular bioeconomy as 

well as sustainability oriented questions. Nevertheless, the schedule allowed the interviewer 

to add some unique questions to the interviewees depending on how the interview was going 

and which details were discussed, those being not foreseen by the interviewer.  

In other words, each interview, even if always following a certain red line, where all different 

in the sense that the questions would be adapted to the interviewee, his background, 

experience and expertise as well as which approach the interview would take. Furthermore, 

depending on the available time given by the interviewee, as well as the overall set up, each 

interview was unique in the sense that the duration of each could differ as well as the number 

of questions asked and their nature. However, all interview followed the same pattern, red 

line and all enabled the interviewer to analyse them in concordance to the research and its 

end goal.  

In the aftermath of the interviews, the interviewer then transcribed them and the relevant 

answers were then thoroughly coded. The next step being taken, was to analyse those codes, 

by making clusters and groups, in order to first facilitate the analysis of the interviews, as well 

as making sure that this analysis was done in a neutral and partial way, that would allow a 
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rational understanding of them and prevent any personal belief and understanding of the 

interviewer and analyser (the researcher) to interfere in the process. The analysis of the 

interviews was then compared and merged with the complementing documents and research 

previously analysed, in order to unravel possible similarities, common results as well as 

contradictory and new information. The interviewees were selected based on their experience 

in the bio-based economy, circular economy or circular bioeconomy. They were also selected 

based on their current professional positions and background, as well as their potential 

expertise on the topic researched. In total, forty eight persons were contacted and asked as 

potential interviewee for the research. Six of them were personal contacts of the researcher, 

known from previous job positions, especially from a think-tank, the Centre for Sustainable 

Consumption and Production, based in Germany where the researcher did an internship a few 

years prior the research process. Regarding the other forty two contacts, they were contacted 

via different means, mostly via LinkedIn, but also e-mails requests.  

The process was the following, the researcher looked for potential interesting people to 

contact through LinkedIn and online research that was thoroughly done over the few months 

of the research. The potential interviewees were contacted via LinkedIn or e-mails, some of 

them were also potential targets for the company where the researcher worked as an intern 

throughout the research. All the persons contacted had expertise in relevant sectors and 

experience in the bio-based economy, circular economy and/ or circular bioeconomy. Most of 

them were professionals working for firm such as Henkel, IKEA, P&G, Covestro, Neste, Nestlé, 

Ravago, Unilever, Colas, Clariant, Storopack, Soprema, DOW etc among others. Others were 

professionals working for different institutes, research centres and think-tanks. Finally, 

academics and university professors were also contacted for interview purposes, ranging from 

universities in the Netherlands, such as Utrecht University, the Hanze University in Groningen, 

the Radboud University or Maastricht University, as well as from other European nations, such 

as Lund University in Sweden, Strasbourg University in France or the University from Barcelona 

in Spain. Thus, the persons contacted also came from various countries and regions, were 

different in age, gender, educational background, professional experience as well as various 

interests, sector of activity and industries. This was done with the aim of getting as many 

different opinions as possible, in order to ensure a variety of sources, beliefs and point of 

views.  

In total, eight people answered positively to the interview request and from those eight, six 

eventually agreed on an interview. The six people were the following:  

- Sebastian Porkert, doctor & engineer founder and CEO of ECOFARIO, a german start-

up that developed an innovative technology to filter out fine plastic particles out of 

water systems. He also has expertise in sustainability and technologies that increase 

efficiency and optimization. His personal beliefs are strongly routed in sustainability, 

circularity and optimizing technologies to create a “better” world.  

 

- Valentina Elena Tartiu, a PHD research scientist at the Norwegian Institute for Water 

Research and has professional experience in research on various relevant topic, such 

as at the institute of Systems Sciences, Innovation and Sustainability in Graz, Policy 
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analysis on food waste valorisation for sustainable chemicals, materials and fuels as 

well as being a project manager on Sustainability Transition and Research of bio-based 

products in Rome. Furthermore, her interests lies in innovation, green chemistry, 

policy analysis and waste management, with a strong expertise on sustainability 

transition towards a circular bioeconomy. 

 

- Egbert Dommerholt, doctor and professor in Bio-based business valorization at the 

Hanze University of Applied Sciences in Groningen. His experience is in sustainability, 

circular economy, new business model as well as sustainable entrepreneurship and 

corporate sustainability. He is a lecturer and describes his duty to help contribute to 

the transition towards a circular and renewable energy economy for the next 

generation of business models, as the centre of his interests. His other interests are 

the financial performance and driving factors of the transition to an ethical values 

driven corporate culture.  

 

- Christiaan Kraaijenhagen, an innovation strategist and entrepreneur, who is also the 

founder of Innoboost, an Amsterdam based start-up which aims at “creating profit to 

be proud of”. He also worked as the CEO of Circle economy in the past, and has a long 

professional career in the corporate world. His interest lies in innovation as the driver 

for viable businesses and aims at leaving people and planet better than now. 

Moreover, Christiaan has expertise in circular economy and the business world linked 

to it.  

 

- Eric Logtens, who works at Ecor as the corporate director of circular economy. He also 

is the CEO of Noble Environmental technologies in Venlo and has a long diverse 

corporate professional career, with experience in entrepreneurship, product 

development, circular economy, bio-based economy and technological innovation. His 

interest strongly links to commercialization of processes and the build-up of 

companies, as well as strategic management, consultancy and the circular 

bioeconomy. 

 

- Olivier Weymann, the strategic and environmental performance director of Soprema, 

a Strasbourg based company. His professional experience is in circular economy, 

industrial ecology, renewable energies and transition as well as sustainable mobility 

and has experience in logistics, value chain and supply chain. Moreover, his 

background in chemistry and materials, as well as the wish for his company to be fully 

circular and bio-based are key elements of the interview request. 

 



37 
 

As a result, professionals and academics of Eastern France, Northern Netherlands, 

Amsterdam, Limburg, Bavaria and Norway were contacted. Two of them are academics, one 

a PHD researcher with key international professional experience and a second with decades 

as lecturer and professor in key topics. Then, four corporate professionals, two entrepreneurs 

and CEO’s, and two highly positioned directors, all with year of experience and key expertise 

in relevant topics for the research. Thanks to this diversity in the sample, the interviews 

showed a variety of point of views and opinions, depending on each interviewee’s personal 

experience and expertise. This in turn, allows the results to be more impartial and encompass 

heterogeneous but also complementary approaches to the topic. Henceforth, it enabled an 

analysis of the topic and an understanding of it through various angles, which helped the 

merging with the complementary researches to result in overall encompassing results. 

However, the number of interviews also shows limits in itself. Indeed, and even though the 

research takes a more qualitative and explorative approach, the researcher first aimed at 

having more interviews in the end, in order to get as many diverse opinions on the topic as 

possible to higher the relevance and pertinence of the research. The fact that all interviewees 

work in different sectors and industries, but with somehow the same goal and similar 

interests, can be twofold. On the one hand, it can bring advantages in terms of diversity of 

opinions, backgrounds and experiences but also be detrimental in the sense that it could be 

difficult to compare the opinion of people having a completely different background and 

experience. Nonetheless, analysing each interview and comparing them all allows for 

indicative conclusions to be made but only enables part of the topic to be covered and only 

represents the beliefs and opinions of certain people.  

 

3.2.3 Internship and company 

 

Lastly, the researcher had the chance to work for Miscancell, throughout the duration of the 

research as an intern working on strategy, business development and sustainability aspects of 

the start-up. Based on the months of practical work and research on a start-up working within 

the circular and bio-based activities, the researcher observed how in practice technological 

innovation can lead to valuable and profitable materials to be produced. Moreover, the 

challenges and limitations of the company were giving useful insights, as well as financial 

potential that such a company has in developing technology for a sustainable goal.  

Due to privacy concerns, as well as agreements made between the researcher and the 

company, some information regarding the processes and data on the company will not be 

mentioned in the research. This will not be affecting the research and the results of it, since 

the information in the research are enough to draw results and develop the study based on 

its aim and questions. There is therefore no negative impact on the study because of this 

statement.  

Furthermore, Marcel Van de Peppel, who was also the supervisor of the researcher during the 

time of the internship, went over the paragraphs on the internship observations, to double 

check the statements and verify that those are correct, and do not show any privacy concerns. 
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Moreover, by having another reader checking it, this allows the study to be more reliable and 

less subjective. It is a way to increase the validity of the research, by avoiding any 

misinterpretation of the internship or potential wrongly interpreted observations.  

The company in which the researcher did an internship is called Miscancell. It is a start-up 

based in Arnhem, NL, and has by design a circular and bio-based business model. This start-

up was created a few years ago, by Marcel Van de Peppel, who is now CTO of the company 

and handles any kind of mission to develop the start-up, from networking and seeking for 

investors and partners, to human resources missions, negotiations with customers and 

partners, strategic management of the company, as well as other needed tasks, like interns 

supervising and integration, manual tasks at the warehouse, research and development 

activities or all related business development missions. The second founder of the company is 

Fred Hakvoort, who is the current CEO, co-founder and investor in the company. He also helps 

with the strategic management aspects of the company, as well as networking and negotiation 

tasks at Miscancell. 

The company is still small, but has been growing in the last years and has ambitious goals, with 

the aim of becoming a European player in the coming decade and considers the market in 

which it is working, a very fast growing one but also a promising one, considering the business 

conjuncture. The main activity of Miscancell, is to use Miscanthus, a fast-growing crop, and 

handle it via various technologies, in order to produce different kind of end products which 

can be sold to other companies and used as raw materials for different kind of production. 

The different products which can be manufactured by Miscancell vary from cellulose, to lignin, 

natural aromas, fragrances, various chemicals, as well as hemi-cellulose and others. The 

business model of Miscancell is circular by default, since it uses all parts of the crop for a 

productive and valuable purpose, thus no waste is involved. Furthermore, it is also fully bio-

based, as the only used raw material is the plant Miscanthus. It is therefore a circular 

bioeconomy business model, which uses and manufactures non-toxic resources, which are 

both renewable and bio-based, but also regenerative. Indeed, the crop by nature is very fat 

growing, resistant to extreme weather patterns, such as heat and water stress, but also 

freezing temperatures, it allows biodiversity to thrive since it does not need any added 

chemicals, fertilizers or any kind of pesticides or herbicides. Moreover, it is regenerative 

because it can be grown on polluted or harsh soils, fertilizing it over the years, and also 

captures high amounts of CO2 from the atmosphere and stores it in the end products.  

The third section of the results in the research will be based on the analysis of the company 

of internship, which will give practical and corporate insights of how a company working in 

the CBE works, evolves and adapts, in regards to its ambitions, difficulties and challenges as 

well as opportunities. Also, the business model and strategies of the company, will be giving 

a deeper understanding of how in practice the CBE works, through Miscancells’ eyes and 

activities. Thanks to this analysis, links and connections will be made in concordance to the 

two other ways that enabled to draw results based on their data collection and analysis, thus 

the analytical research and the conducted interviews. 

 



39 
 

3.2.4 Aim of the research methods  

 

Regarding the aim of the research methods, the different data collection methods have 

different roles in gathering information which will be analysed in the elaboration of the 

research, in order to draw results upon it. The literature review, aims at giving more general 

and overarching definitions and information, based on other studies and papers. Those, have 

been analysed thoroughly, in order to determine their relevance and reliability, to then be 

incorporated in the literature review section. This research method also helps in 

understanding the overall topic, by giving insights on the matter at play, and further 

deepening the understanding of each concept used in the study.  

Further on, the interviews aims at diving into the topic of interest even deeper. They will also 

give different insights and opinions based on each interviewees answers, that once analysed 

will be utilized to elaborate on the results. Interviews help in gathering different data, from 

multiple sources, as a way to analyse the topic of study through the lens of professionals with 

relevant and key experience in the matter of study. By gathering data through the interviews, 

and the analysis of it, the study is enabled to draw results upon it and enlarging the available 

information to the reader.  

Finally, the last research method has been carried out via the internship of the researcher. In 

the six months of internship in the company, the researcher has had the chance to observe a 

real life case, of a start-up company working in the CBE sector. By taking notes and through 

real life experience and the knowledge gathered during the internship, the researcher’s 

observations are critical in enabling another research method and gives another data 

collection methods to be analysed and then utilized for the results elaboration of the study.  

All of those research methods enable an elaboration of the study and its results as objective 

as possible, in gathering data from three main methods, thus confronting multiple opinions 

and information. The final aim being the answering of the questions raised in the study, in 

order to explore the feasibility and achievability of the transition towards a CBE.  

 

3.3 Validity and reliability of the research  
 

The reliability of the study is an important part, which lays in two distinctive factors, the 

accuracy and the consistency of the research. The accuracy of it, refers to the measurement 

instruments used throughout the thesis, and more precisely in the data collection part of it 

(van Thiel, 2014). The consistency part however, is more subjective, but is “… imperative for 

doing sound scientific research.” (van Thiel, 2014, p. 49). This part focuses more on the 

repeatability of the study, meaning that under similar circumstances the same measurement 

will lead to similar results (van Thiel, 2014).   

Since this research, by taking an inductive reasoning due to its exploratory nature, the quality 

of the data collected is primordial, and here it will be tried to apply a theoretical model to one 

empirical case. Furthermore, since it is a low unit of study, the methodological solution to 
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tackle this issue will be triangulation (Timney Bailey, 1992). This entails gathering as much 

information as possible, using different approaches in order to make sure that what is 

collected is valid and reliable (van Thiel, 2014). To ensure the reliability of the study, it has to 

be a comprehensible one, in order to allow its repeatability. To ensure its validity, the 

research’s’ results should be able to be generalized. Finally, the research has to be elaborated 

in a systemic approach, using a program to analyse data, here Atlas TI, and the researcher 

should be taking notes, and write down critical observations. Finally, the researcher should 

not only look for a confirmation of the assumption and hypotheses made ahead of the 

research, but should also take into account any counter-evidence, to make the study valid and 

reliable (Yin, 2008). This is what has been done throughout this thesis, in order to ensure its 

scientific validity and reliability.   

In order to ensure a higher validity, and try to hinder subjectivity of the research, the research 

was reviewed by external knowledgeable professionals and academics, such as the internship 

supervisor of the researcher and the university thesis supervisor of the researcher. 

Furthermore, to ensure that the thesis does not take the direction of a normative research, 

consistent feedback and making sure the external validity is reached. As van Thiel states 

“another way of guarding validity is to ask fellow researchers, methodologists and experts to 

comment on the chosen operationalisations and sampling methods.” (van Thiel, 2014, p. 50). 

According to Brotherton (2007), if the research is carried out in a rigorous manner, it will be 

more likely to be considered as credible and will guarantee the results and their acceptance. 

The requirements of a rigorously done research are a logical consistent thinking in order to 

produce an appropriate methodology, as well as using the proper methods to collect the data 

for the research. Brotherton (2007) adds, that a well-developed conceptual basis, which is also 

transparent and defensible is key for a research to be considered rigorous.  

An inductive type of research, usually works from the “unknown” to the “known”. In this type 

of study, the starting point is to identify a problem, and real-world data has to be collected in 

order to explore the potential new theory. Furthermore, the inductive type of research is also 

focusing on social construction, leanings and subjectivity as an important element of the 

understanding and development of knowledge throughout the study. Some call this 

phenomenology or interpretivism. In the elaboration of the research, the data collected has 

to be analysed, in order to eventually find connections, relationships or patterns, and those 

will in turn be interpreted in order to come up with meaningful explanations. Also, inductive 

research focuses on qualitative data rather than quantitative (Brotherton, 2007). To address 

as well, is the reason why this research takes an inductive process, rather than a deductive. 

Brotherton (2007), considers taking an inductive is relevant when the topic researched is new 

and that the existing body of knowledge is not so developed yet or limited.  

The research by covering a topic which is relatively recent, with very few research on it and 

limited knowledge, especially regarding the implications of technological innovation on the 

transition towards a circular bioeconomy and the potential drivers and challenges of it, should 

be taking an inductive. Moreover, the study is building upon data which is then analysed to 

find patterns and relationships, as a way to understand the transition towards a CBE better.  
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Qualitative data and inductive research usually go hand in hand, and it usually is an iterative 

process which in used in such studies. However and even if qualitative data takes an iterative 

process, a systematic approach is to be taken, in order to ensure the reliability, if results can 

be repeated, and its validity. Qualitative data, usually cannot be arranged hierarchically, thus 

the researcher has to structure the data, and define what unit of information will be utilized. 

The aim, is to at a later stage compare the data, through categorisation. Qualitative data is 

geared towards description and the exploration of a specific topic, thus it inductive nature. 

Since qualitative research mostly focuses on describing and understanding reality in a specific 

context, and since it can be hardly quantifiable, and would disrespect the complexity of reality 

by summarizing it with numbers, another way of gathering data and interpreting it has to be 

done. As a consequence, this research will be a thick description, taking an explorative 

process. By aiming to arrive at a detailed understanding of the phenomenon studied, the 

information while be analyse whilst being gathered. In this case, the researcher is both a 

participant and an outsider, and can therefore understand and comprehend the data collected 

from several perspectives. By contrasting all sources of data, and comparing them, the study 

acquires meaning and enables the expectations of validity and reliability to be met (Van Thiel, 

2014). Yin (2008) argues, that an inductive research has a gradual development, the results 

get developed step by step. 

The illustration below, allows a better understanding of an inductive approach to research and 

offers an easy visualization of it. As can be seen on it, the research, by taking this approach, 

will be using the collected data, analyse it, interpret it and make links with existing literature 

on the matter in order to draw some conclusions and recommendations. This illustration helps 

in visualizing the development of the research process and the steps taken which enabled its 

writing. 

 

                           Figure 6: Inductive approach to research, Brotherton (2007) 
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4. Results 
 

Depending on whom the question is asked, on the research analysed or the interview 

conducted, each respondent or research may bring up different requirements and drivers for 

the transition of paradigm can vary greatly. As will be discussed in this chapter, and 

interestingly, many believe technological or sustainable innovation not to be the first or 

prominent driver or requirement. Surprisingly, some even do not mention it. Some believe 

there are many drivers and factors which can be driver or can trigger the shift. This chapter 

serve as an introduction of the results and aims at elaborating on the requirements to the 

transition. 

Almost all, agree on two main principles and argue in their research, that those are key 

requirements of the transition. Those being, the use of waste as a valuable resource, through 

circular processes, coupled with an efficient use of biomass, through cascading principles, as 

to produce renewable and bio-based raw materials, for alternatives to fossil-based ones 

(Stegmann et al., 2019). Many research and studies, such as Hetemäki et al. (2017), European 

Environment Agency (2019), the World Economic Forum (2020), as well as European 

Commission (2018) and (Helm, 2015) also prove those elements to be prominent. As to answer 

the questions raised in this research, this chapter will result in different paragraph, addressing 

interview outcomes, in addition to drivers and challenges & limitations of the transition, based 

on the findings of the analytical research. Moreover, a paragraph on the practical observations 

of the researcher during his internship, will provide an additional source of data. All the 

paragraphs in this section, will be linking to the idea of technological innovation, in order to 

unravel its main role and implications within this transition process.  

In short, in this chapter, the drivers of the transition towards a new more sustainable 

paradigm, naming the circular bioeconomy, will be analysed and explored based on the 

findings of the analytical research, hence the literature review, in combination with more 

studies, the interview outcomes, as well as some observations from the researcher on his 

internship place at Miscancell.  

 

4.1 Literature review based results 
 

4.1.1 Technological innovation as driver 
 

Technological innovation is often viewed as being a critical factor enabling the transition. The 

Ellen MacArthur Foundation (2020) views and considers technological innovation as “a core 

enabler for fast-tracking transformation from a linear into a circular economy.” (The Ellen 

MacArthur Foundation, 2020, p. 56). Technological innovation is mentioned over sixty times 

in this research and also consider businesses as critical actors to innovate, also referring to the 

increasing need for more and more innovation. Indeed, they argue that generating more 

private investment in research could thus lead to useful innovation that would be more than 
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helpful in fostering the transition. Even though the exact numeral implications of innovation 

are hard to quantify, they argue that technological innovation would also bring other positive 

benefits to society, mentioning higher rates of technological development, improved material, 

labour and energy efficiency, as well as higher profits for businesses. Even though the exact 

numeral implications of innovation are hard to quantify, they argue that technological 

innovation would also bring other positive benefits to society, mentioning higher rates of 

technological development, improved material, labour and energy efficiency, as well as higher 

profits for businesses (The Ellen MacArthur Foundation, 2020). Additionally, Lovri’c & Masvar 

(2017) believe that there is an increasing need for innovative products and processes in order 

to steer and foster the bioeconomy.  

Särkilathi et al. (2017) recognize circular systems and practices as belonging to niches, 

referring to technological innovation and advancements and add, that it could lead eventually 

to a change in paradigm by changing the environment. They believe that the enablers, can 

facilitate a socio-technical transition towards sustainability. When relating to this research, 

the enablers are technological and sustainable innovation as defined previously, but also other 

drivers mentioned by interviewees in combination with analytical research, such as legislative 

tools and business model shifts. They argue in their research, that a transition towards 

sustainability can be facilitated by enhancing practical aspects more effectively, mentioning 

technological development as an important factor.  

According to Stegmann et al. (2019) maintaining the value of products and materials the 

longest possible within the economy is a key concept of the circular economy but that it also 

applies to the bioeconomy. By doing so, they also suggest that the optimization of the value 

of biomass over time is the key characteristic of the CBE. This could take different practical 

forms, from economic optimization, to environmental one or social aspects, ideally 

considering all three from the triple bottom line simultaneously. The cascading approach again 

being the critical factor in enabling this outcome. However, the only common thing between 

all those factors, is that they are enabled by innovation and the development of new 

technologies. They therefore, imply that technological is a requirement for the transition to 

happen and enables sustainability, through optimization of processes and products, as well as 

a more resource efficient way of producing thanks to advancements in technology.  

By resource efficiency, it means in practice a combination of technological efficiency, hence 

using technology to extract as much of the biomass or material of the input; resource 

productivity, which is an economic value as high as possible using as little biomass or material 

input; and finally emission intensity which refers to pollution and is minimizing emissions as 

much as possible whilst having a material output as high as possible (Ekins et al., 2017). This 

would enable a balanced approach aiming at maximizing outputs while minimizing 

environmental impacts, thus implying a decoupling process. Palahi & Adams in their article 

posted by the World Economic Forum (2020) advance the idea that innovation and technology 

advancements as being needed and key to move towards sustainability, via the development 

of the transition towards a circular bioeconomy. 

As has been argued in the part on threats and drawbacks of the transition towards a CBE, that 

the lack of technologies is a major issue in the transition towards a CBE and interviewees, such 
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as Sebastian Porkert and Egbert Dommerholt, believe it hinders the potential of the CBE 

greatly. This in turn, can also be interpreted as such; if the lack of technologies are hindering 

the full development of the CBE, it logically means that in case more technological innovation 

arises, leading to more technologies, it would in such, enable the transition. It therefore places 

technological and sustainable innovation as playing a key role in fostering the transition.  

Stegmann et al. (2019) argue in their research, that the use of waste as a valuable resource 

coupled with an efficient use of biomass, through cascading principles, is agreed form all to 

be the most powerful way towards a CBE. Technological innovation is often viewed as being a 

critical factor enabling the transition. Biorefineries are to be considered elementary if not 

critical to the transition towards a circular bieoconomy. Biorefineries are considered as being 

the way to sustainably process biomass into products and allow the production of huge 

volumes of materials able to compete with fossil-based ones (De Jong et al., 2012). Indeed, 

most studies on the matter point out that in order to produce large volumes of materials out 

of biomass, as well as to improve resource efficiency, biorefineries will be playing a key role in 

that matter (Stegmann et al., 2019). As a result, they ease up the process of material 

production, and also lower costs related to it via cascading approach.  

Interestingly enough, the company of internship, Miscancell, aims at building their first 

biorefinery in order to produce in large quantities different materials which would be sold to 

different industries. This company sees biorefineries as a key component and critical part of 

the business at it enables the production in higher quantities, leading to a reduction in costs 

per unit produced, which in turn can be applied to a potential competitive price of outputs on 

the market. With increased competitiveness, the company also aims on the long-term at 

potentially building more biorefineries in order to produce materials to be sold to many 

companies, in the chemicals, cosmetics, construction or even food and feed sectors. It is 

needed to point out, that the build-up of such a factory, is only possible following years of 

intense research leading to the finding of technological and process innovation that enable 

the handling of biomass to convert it into valuable assets to power the bioeconomy, as argues 

Marcel van de Peppel. The biorefinery not only allows the production of output from 

renewable biomass, but also creates a whole system which can ensure long term investment 

in the future, relating to stability of production because of the need of return on investment 

to cover the cost of constructing such facilities. It therefore also helps shifting the thinking of 

this type of model, as it shows the financial will and practical potential of alternative 

production (De Jong et al., 2012). 

Nevertheless, biorefineries are not the only central foci of innovation in the CBE. The Ellen 

MacArthur Foundation (2020) views and considers technological innovation as “a core enabler 

for fast-tracking transformation from a linear into a circular economy.” (The Ellen MacArthur 

Foundation, 2020, p. 56). Technological innovation is mentioned over sixty times in this 

research and also consider businesses as critical actors to innovate, also referring to the 

increasing need for more and more innovation. Indeed, they argue that generating more 

private investment in research could thus lead to useful innovation that would be more than 

helpful in fostering the transition.  
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Drivers of the transition can differ greatly depending on the person asked or the interest of 

that one. In the study from Stegmann et al. (2019) they listed the demand for solutions and 

the rising need for sustainability as the most discussed argument, followed by designing 

circular products and thirdly policies and regulations as driver. Those first two relate to the 

need for technological innovation, as solutions and the design of products flow from research 

and development leading to innovation. It is therefore implied, that technological innovation 

is considered as being an important and critical driver for the transition towards a CBE. 

Stegmann et al. (2019), state in their research, that continuously optimizing the value of 

biomass over time is a key characteristic of the CBE, and that this can be achieved by 

innovating technologies and processes. They argue, that the cascading approach is only made 

possible by new technologies being developed. They argue explicitly, that “innovation can be 

a fantastic driver of value creation and how it may reorient growth toward a desirable future.” 

(Sempels & Hoffman, 2013, p. 2), attesting, that indeed sustainable innovation is a very 

important driver towards the transition and has a key role in fostering it. Innovation has 

multiple positive outcomes for companies and therefore are not only valuable but also 

needed, such as competitive advantages on the market and developing new products which 

are more sustainable (Carayannis et al, 2003). Besides, both the German bioeconomy strategy 

as well as the European circular economy strategy suggest innovation and technology, as well 

as business models and cross-sectoral coordination as drivers towards both bio and circular 

economy (European Commission, 2017) (Bundesministerium für Ernährung und 

Landwirtschaft, 2014).  

Thus, the need for technological and sustainable innovation, often resulting from a lack of it, 

is argued by many to be an important driver of the transition to a new paradigm. As just seen, 

it is believed to play a key role in finding alternatives which can enable this transition, as well 

as create both value for businesses and market, as well as bringing advantages to the 

environment, by fostering the development of sound and sustainable technologies.  

This chapter is considered as having a positive effect on the transition and also, as making it 

likely to happen, mainly because it enables practical alternatives and advancements to be 

made, which can help foster the transition by creating the needed process and products. 

 

4.1.2 Business models and strategies as driver  
 

Many believe that strategies implemented by companies or changes. In business models are 

the critical aspect that promotes the transition towards a CBE. Again, Palahi & Adams in their 

article from the World Economic Forum (2020) argue the role of business models as being 

decisive, as they enable the development of new conceptual models towards sustainability. 

They add, that new business models are key in allowing the decoupling of resource use and 

prosperity. According to Bolton & Hannon (2016) sustainable development can be achieved 

more effectively when innovation is based on the “reformulation of business models”. 

Williams et al. (2017) argue that sustainable or niche innovation can be difficult to attain 

within one organization and that it usually needs some collaboration in order to be able to 
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create proper valuable innovation. They argue that strategies can help with this part. 

According to Sempels & Hoffman (2013), believe that one condition for promoting 

sustainability for businesses, is to integrate it fully within the company’s challenges and 

strategies. They add, that sustainability can also question the complete structure of an 

industry or a sector of activity and its related dynamics. Furthermore, this can lead to the 

reconfiguration of some business models. Indeed, they argue that the strategic positioning as 

well as businesses value chain can possibly be disturbed and in need of rethinking, in order to 

reconfigure a competitive advantage. Through this change in business model leading to new 

strategies, it enables companies to shift towards CBE practices. Sempels & Hoffman (2013), as 

seen above, argue that innovation has a prominent role in enabling competitive advantages 

and believe business models to greatly influence the value making and profit potential of 

companies, highlighting the key role it has in making businesses successful. Henceforth, their 

argument on linking the sustainability aspect to the intrinsic strategy and business model of a 

company. 

Henceforth, the change from “standard” business models, where profit making is the only 

goal, to more “inclusive” ones, thus linking and connecting economic performances to social 

and/ or environmental ones. As will be seen in the interview outcomes, this belief in business 

models evolution towards more sustainable designed ones, and corporate strategies flowing 

from it, are considered key elements in the transition process.  

This chapter can be recognized as having a positive effect on the transition, as well as making 

it likely to happen. The reasons of that choice are based on the fact that business models 

evolution, towards more environmental benefits, as well as the strategies flowing from new 

business models, enable the corporate world to find ways to develop towards more circularity 

and bio-based products, thus helping the move to that model within the private sphere, by 

giving practical tools and best practices to spread. 

 

4.1.3 Legislative and regulatory tools as driver 
 

Policies and regulations are also often argued as being the most important element for a 

transition towards a CBE to happen. A top-down approach, in which regulatory tools are 

legislation are used to foster the development of the transition in paradigm, is considered to 

be the way forward by many researchers, as will be seen in this paragraph. Surprisingly 

enough, very little studies on the CBE, the transition towards a CBE, the bioeconomy or circular 

economy, focus on policies and regulations as main driver or enabler of the transition. This 

difference between interview outcomes results is interesting, as it shows a gap between 

researchers and professionals. Indeed, all respondents did mention legislative or regulatory 

tools as being an important tool to develop and foster the transition towards the new 

paradigm. One way in which the findings from Woflslehner et al. (2016) research shows how 

to transition towards a circular bioeconomy model, is to design policies that would support 

this, such as including more social and environmental dimensions. They also recommend to 

maximize synergies within the sector. Examples mentioned are taxes on the fossil-based 
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economy and specific policies on each sector with a long-term orientation could get this 

process started, by incentivizing investments within the new model (Wolfslehner et al., 2016). 

One way in which their research shows how to transition towards a circular bioeconomy 

model, is to design policies that would support this, such as including more social and 

environmental dimensions. They also recommend to maximize synergies within the sector. 

Examples mentioned are taxes on the fossil-based economy and specific policies on each 

sector with a long-term orientation could get this process started, by incentivizing investments 

within the new model (Wolfslehner et al., 2016). Additionally, Kas et al. (2018) argue, that 

regulation and legislation will need to be adapted to circular practices, in order to develop and 

incentivize those. They argue, that to support circular initiatives, a great tool to do so, would 

be to develop regulatory tools following sustainable goals.  

Some practical example of how the transition to a circular bioeconomy can be designed are 

incentives and funding, from public institutions as a way to promote it. Horizon 2020 is a 

European fund of around 3.8 billion euros, that aims at supporting research and innovation in 

the bioeconomy and is active since 2014. Most of the funding went to technology-related 

research with the aim of boosting innovation (Lovri´c & Mavsar, 2017).  Interestingly, the 

company where the researcher did his internship was also granted some funding from this 

European fund, as a financial help to support its innovative processes. The final aim being the 

scaling up of the company, up to the extent where it becomes financially independent through 

profitability. It shows, that regulatory tools enabling start-ups and businesses to develop 

themselves, such as incentives can be a practical tool to foster the transition, as a financial 

help for companies in need of investments.  

This chapter can be judge as also having a positive effect and making the transition likely to 

happen. By enabling the right structure and legislative framework to be in place, legislative 

and regulatory tools, can help foster the development of the transition, thus leading to a likely 

success of the transition. 

 

4.1.4 Potential other factors 
 

Interestingly enough, both studies and interviewees believe that the right kind of talents and 

skilled employees are key to the proper development of the transition. Paradigm shifts, hence 

transitions, require the development of new skills and talents (Hetemäki et al., 2017). At the 

moment, there seem to be a gap between the hopes related to the transition, and reality 

where there is a lack of skilled workers to foster this development. Valentina Elena Tartiu 

advanced this point as critical in enabling the transition and said that based on her 

professional experience, and from having worked in multiple European countries in the last 

decade, she saw the lack of employees and experts on the matter as being the most important 

threat, thus increasing the need for it as being key. 
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4.2 Interview based results 
 

4.2.1 General statements  
 

Based on the results of the interviews, 129 codes were created in order to cover all aspect 

evocated and argued in the interviews. From those codes, code groups were made in order to 

cluster them according to similarities in topic, matter and opinion. The codes were also 

ordered based on their neutrality regarding the transition to a CBE and innovation, negative 

opinion or positive ones. Out of the 129 codes, 33 of them were related to negative opinions 

and aspects, 65 were considered as neutral and 31 as positive ones. There is therefore no 

proper distinction or predominance in either positivity or negativity regarding the transition 

towards a CBE within the context of innovation. Thus, interview codes at large are considered 

as “have a neutral impact” and are “likely neutral”, when it comes to the first measurements. 

When it comes to the focus of interviews, it was divided into two main categories, society and 

environment focus or money/ financial and market focus. Here, there is a clear division in 

focus, as the codes highlighting markets and money with 81 codes while the society and 

environment focus only represents 43 codes, so around half of the former. This shows an 

interesting divide between those two different focuses and highlights the fact that 

respondents took more interest in financial and corporate aspects. As a result, this shows an 

overrepresentation of market and financial interest within the context of the CBE, when asked 

about its drivers and implications.  

Regarding the main driver, surprisingly 21 codes were attributed to regulation and policies as 

key driver of the transition, while only 14 were attributed to technological innovation and 

markets as being the most important factor. This result comes out as very interesting as it 

contrasts with the main assumption of the research and shows that respondents mainly 

believe in a more top-down approach, based on the development of policies, as being the best 

possible option for the transition towards a CBE. Nevertheless, there are differences between 

interviewees, with some giving more ambiguous answers and other being more inclined 

towards one or the other option. However, it is relevant to note that all respondents did 

discuss or argue both as being drivers for transition, with none of them saying that either of 

the option was not a driver. It is therefore more linked to the importance of one or the other, 

rather than one excluding the other. Furthermore, 27 codes are linked to technological 

innovation alone not being enough to power and foster the transition, with some codes such 

as “multifactorial drivers”, “innovation is only one factor”, “innovation is overrated” or 

“innovation often fails”. This shows interviewees being pragmatic about technological 

innovation within the transition and highlights the fact that they all recognize this factor to 

possibly have limits and being one factor among a whole fostering the transition. Additionally, 

28 codes were given to strategy and business models as key factors and drivers of the 

transition. Those can be linked to the ones on market and financial focus, but are distinctive 

to the ones on technological innovation, as they highlight the role of business model changes 

and adaptation, including shifts in strategies and new ones developed for the transition. It also 

is difference than the codes focusing on policies and regulation, as strategies and business 
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models are more of a bottom-up approach on the transition, as businesses are the ones 

making this possible. 

Regarding the occurrence of single codes, the ones which came across as most prominent 

were the followings: “prerequirements for the transition”, “investing in the future”, “goal is 

circular bioeconomy”, “whole system shift needed”, “realistic towards transition”, 

“multifactorial drivers”, “driver innovation”, “innovation is not enough” and “market 

oriented”. Those can be seen as either complementary or paradoxical. Indeed, some codes 

such as “market oriented” and “driver innovation” do link to technological innovation and 

bottom-up approaches as being predominant in the matter. But others, such as “multifactorial 

drivers” and “innovation is not enough” are somehow contradictory to the previous ones, by 

considering innovation as only one factor which is not able on its own to foster the transition. 

Nonetheless, other codes, like “whole system shift needed”, “investing in the future” and 

“goal is circular bioeconomy” show the concordance of interviewees on the transition and the 

need for it to happen. These codes being found within all interviewees show that they all 

agree, the transition needs to happen.  

The antagonism within the answers and codes from interviews, also shows the plural nature 

of the transition and its drivers. This plurality is also to be found in the variation and 

differences in codes and code groups, from multiple drivers to the transition, the negative and 

positive codes, the societal and environmental focus or the financial and market one. One 

conclusion which can be made from it, is that there is a loud disagreement on innovation being 

the only and most important factor of the transition. Nevertheless, interviewees mostly agree 

on technological advancements as having a role in it, some believe it to be a prominent one, 

such as Olivier Weymann, Eric Logtens and the founder of Miscancell, Marcel van de Peppel, 

and others regarding regulations as being of a more important matter, like Christiaan 

Kraaijenhagen and Valentina Elena Tartiu. Using the code co-occurrence analysis from Atlas 

TI,  it is possible to draw results and highlights which codes may be related and linked 

togeteher by occurrence.  

Those general statements about the interviews are regarded as neutral for both 

measurement, since it does not have a negative or positive aspect, and does not enable to say 

whether is makes the transition likely or not likely to happen. 

 

4.2.2 Accelerating the transition 
 

Firstly, the codes coming up most often when considering the code “accelerating the 

transition”, can help have a better understanding as what the interviewees consider to be 

accelerating the transition towards the circular bioeconomy. Those codes can give a better 

idea on which factors are most relevant on that matter. The most occuring codes where 

“investing in the future”, “goal is circular bioeconomy” and “multifactorial drivers”. From 

those three most occuring codes, the conclusion can be made that interviewees at large, 

consider those as being the most probable factors to accelerate the transition. Interestingly, 

the “multifactorial drivers” codes, shows, that a plurality and combination of factors may be 
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the answer to facilitate the transition, instead of one type of driver. Furthermore, the shift of 

business models, as well as the need for innovation were codes coming up often as well, 

highlitghing again, the fact that many drivers may be needed, according to interviewees.  

Also, the monetary aspects where also part of the most occuring codes, such as “market 

oriented” and “money oriented” showing the strong link between financial success as a way 

to accelerate the transition. Finally, code linking to technological innovation also showed up 

often, illustrating the role of innovation in the transition. 

This chapter will be considered as having a positive effect on the transition process and making 

it likely to happen as well, due to the nature of accelerating the transition. 

Codes accelerating the transition 

investing in the future  20 

goal is circular bioeconomy 19 

driver innovation  19 

multifactorial drivers 17 

market oriented 16 

target to achieve 16 

whole system shift needed 16 

need for innovation  15 

bottom up approach  15 

technological innovation is the way forward 14 

innovation  13 

shift in business models  12 

money oriented 12 

 

4.2.3 Threats & Challenges  
 

When it omes to the threats towards the transition, questions have been asked in the 

interviews what potential drawbacks, issues or problems, as well as probable negative impacts 

of the transition, in addition to possibe hindering factors and threats to its development. The 

questions have been asked, as a way to get information on the challenges of it. All respondents 

believe that there are actually issues linked to the transition, the codes occuring often to this 

regard illustrate it well, such as “success of the transition is not evident”, “transition comes 

with problems” or “hindering the transition”, all of those occuring more than 20 times in 

concordance to the code “threats”.There can be two types of “threats” or hindering factors to 

the transition that can be identified in regards to the codes and their co-occurrence. The first 

one is regarding finanial issues, with codes like “difficulty with funding” and “need for 

investment” that show the monetary reality of the transition, and its lack being a direct threat 

to it. The second one is directly linked to the theme of innovation as driver. Interestingly, 

according to interviewees, technological innovation alone is not enough to power the 

transition towards a new model, and codes cuh as “innovation is not enough”, “innovation is 

only one enabler” and “multifactorial drivers” all having over 10 co-occurings to the code 

“threats” highlight the fact that there is a need for a combination of multiple drivers to bring 
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the transition to success and by default, that innovation alone may not be the most important 

or the only enabler of it. With 22 times co-occuring to the code “threat”, the code “innovation 

is not enough” really shows that indeed, its role is not prominent in the transition, with this 

code appearing in all conducted interviews. Additionally, the reclutance to invest or to change 

are also considered threats to the transition process, a has been stated in the interview 

answers. Moreover, as a short conclusion on this part, there are difficulties and challenges 

coming along the transition towards a new circular bioeconomy paradigm. Issues linked to 

fundings, obstacles, such as lobbying from established businesses and their installed capital, 

as well as reluctance towards the new model and hindering factors like the lack of investment 

and innovation all illustrate it. The interviews thus give a good idea of those difficulties and 

challenges, with all respondents agreeing in the fact that there are problems to solve in this 

regard. Moreover, as to the question of technological innovation, it is considered by 

interviewees as an enabler, but not as the only one and multiple drivers would be needed to 

power the transition 

Since this part focus on threats and limitations, it will be regarded as having a negative effect 

on the transition and when focusing only on those aspects, it is therefore not likely to happen. 

Codes threats  

hindering the transition  30 

success of the transition is not evident  27 

transition comes with problems  23 

problem to solve 23 

innovation is not enough 22 

multifactorial drivers  16 

innovation is only one enabler  14 

reluctant to change  12 

reluctant to invest  12 

difficulty with funding  11 

battle against the installed capital  7 

 

4.2.4 Enabling the transition 
 

Moving on to the code “enabling the transition”, the aim of it is to analyse which codes link to 

the factors of the potential success of the transition. This will possibly help to get a better 

understanding of the ideas and concepts which enable the transition to happen, based on the 

interviewees opinions and beliefs.  

The occurrence of codes shows the plurality in which interviewees consider which factors to 

be enabling the transition. In fact, codes such as “business model is key for transition”, 

“market oriented”, “reduce risks in the supply chain” or “need for new business models” and 

“technological innovation is the way forward” all show the strong link to financial and market 

like factors. It greatly proves that many interviewees believe the account of the market, 

through business models and innovation from bottom-up approaches, to be critical in 

enabling the transition to happen. 
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When it comes to the drivers, there is a plurality in answers as well, with all three drivers, 

namely innovation, strategy and business models and legislation, being mentionned somehow 

equally in terms of co-occurrence to the code “enabling the transition”. These results based 

on the interviewees answers, prove the plurality of the drivers and enablers of the transition 

process, by default cancelling the only role of technological innovation as main facilitator.   

This chapter is considered in the study as both having a positive effect on the transition 

process and thus making it likely to happen, due to its focus on the enablers. 

 

 

 

4.2.5 Driver innovation 

 

Using the code co-occurrence table again, Atlas TI enables the finding and analysis of codes 

which relate to each other and show correlation. This feature, can provide great insight in the 

deeper meaning of interviews and their true links. Moreover, it give the research more depth. 

Indeed, by showing which codes may relate to each other, and which ones connect, results 

can be drawn from it, as to what are the most occurring codes, showing greater emphasis of 

certain topics or ideas within all interviews.  

Codes enabling the transition 

investing in the future  25 

whole system shift needed 23 

market oriented  23 

driver innovation  21 

circular bioeconomy is an opportunity  19 

need for innovation  18 

driver business models  18 

driver strategy  17 

strategy is key and enables advantages  17 

circular bioeconomy brings benefits  17 

need for new business models  16 

bottom up approach  15 

long term oriented  15 

value creation  14 

synergies  14 

shift in business models  14 

technological innovation is the way forward  13 

business model is key for transition 13 

bioeconomy and circular work together 12 

transition has to be cost effective 12 

reduce risks in supply chain  10 

adapting to circumstances is key to success  9 
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Firstly, the codes linked to the “driver innovation” code will be analysed, followed by “driver 

regulation” and “driver strategy and business models”. Regarding the first group, the most 

occurring codes are linking to financial like codes, such as “value creation”, “financial trigger”, 

“optimizing revenue” or “profitability”. This shows the strong correlation between innovation 

and financial like codes, highlighting the link that innovation has on it. Moreover, the most 

occurring code was “market oriented” with 26 co-occurrences, illustrating this aspect even 

more. Thus, the correlation between innovation as a driver and the financial potential and 

profitability flowing from it is undeniable, in the opinion of the interviewees. Also, the code 

“investing in the future” came up 26 times as well, showing that if innovation is a driver to the 

transition, it is also considered as being an investment in the future, linking to the idea of 

confidence and high expectations of innovation of a driver. Other aspects which came up 

often, were codes such as “long term oriented”, “bottom-up approach” and “technological 

innovation brings advantage”. Those codes can be understood as defining the nature of 

innovation as driver, coming from niches, as an investment in the long-run and done because 

it can show advantages to the ones investing in it. Interestingly, the code “entrepreneurship” 

only came up 3 times, which is surprising as one could expect innovation being strongly linked 

to entrepreneurship. This however, illustrates potentially the lack of interest or knowledge of 

the interviewees on the idea of entrepreneurship as being part of the transition, or enabling 

technological innovation to happen.  

 

 

As the previous chapter, this one also judges the transition as likely to happen and ha a positive 

effect on the process. Focusing on drivers mainly shows the factors which trigger and power 

the transition, thus linking to having a positive effect as well as considering the transition likely 

to happen. As a result, the next two chapters on driver, the first one regulation and the next 
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one on business models and strategies, both are also considering and making the transition 

likely to happen, as well a having a positive effect on it. 

 

4.2.6 Driver regulation & legislation 
 

When it comes to the second group of “driver regulation”, the most occurring codes were 

linking to the lack and the need of legislation and regulation, as well as the need for a top-

down approach for the transition. The most occurring code was the “need for legislation”, 

illustrating the opinion of interviewees in the need to develop more of regulatory tools, a 

strong correlation of the lack of innovation. This potentially implies the lack of innovation as 

making regulatory tools a strong driver, taking over from the lack of innovation in taking the 

lead in the transition process.  

Furthermore, a strong correlation was made between “driver regulation” and “governance is 

key factor of success”, illustrating the belief of interviewees in regulatory tools as being a key 

factor in making the transition successful.  
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4.2.7 Driver business models & strategies 
 

For the strategy and business models codes, they have been merged, for the sake of the 

concordance of the research, and also because they both relate very closely and have been 

analysed together throughout the thesis. Moreover, the interview outcomes are much similar 

between the two, as will be shown below.  

The most occurring code linking to “driver strategy & business models” was the “need for new 

business models”, followed by “business model is key for transition” and “strategy is key and 

enables advantages”. The codes showing correlation to the shift in business models and the 

key role of strategy are also coming up often, as well as the advantages linked to those. The 

occurrence of financial like and market oriented codes are also prominent, and illustrate the 

strong link to “driver strategy and business models”, such codes make the correlation between 

this type of drivers and the account of the market strong and clear. Also implies the link 

between new business models and strategies as ways to create competitive advantages on 

the market, make businesses more profitable, optimize revenues and create substantial added 

value. 

Moreover, the results show a correlation to businesses adapting to the changing 

circumstances of the market and society and their success, linking the circular bioeconomy as 

a mean to success. Other important occurrences showed an interest in synergies between 

market actors and society, as well as the need for investments to achieve those means. 
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4.2.8 Summary of interview outcomes 
 

It is clear that interviewees consider technological innovation as an important contributor to 

the development and success of the transition towards a circular bioeconomy. As just argued, 

they consider the potential financial benefits on the long term to be greater and expect 

technological innovation to give certain advantages to the businesses investing in those, such 

as competitive advantages, long-term resilience and so forth.  

Nevertheless, the factors of regulatory tools and business models & strategies, have been 

considered by the interviewees as key in the transition process as well. The lack of legislation 

leads to the need for more of it, as state many interviewees. They believe governance to be 

an important factor of success in enabling the development of the right framework for the 

transition to take place, and the lack of innovation has also been evocated, highlighting the 

fact that it might not be powerful alone to facilitate the process. The business models and 

strategies are also seen as having a critical role in enabling the transition. Interviewees 

consider the need for those to change and evolve towards more sustainable practices. They 
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argued in their answers the financial potential the evolution of business models and strategies 

could offer, as value creation, revenue optimization and so forth. 

As a short conclusion to this chapter, and to come back to the question raised earlier, some 

statements will be made. Based on the results drawned from the interview outcomes, it can 

be seen, that respondents do have differing opinions and ideas, as to what enables or 

facilitates the transition, as well as its potential threats and challenges, as well as the driver of 

it. However, respondents do tend to have answers and point of views, which are somehow 

similar as well. The plurality of answers, gave indications and constrats as to what different 

drivers of the transition are to be develop, as well as how technological innovation is 

considered in this regard, and finally gave ideas on what challenges may lay ahead. 

Interviews show, that technological and sustainable innovation is indeed regarded as an 

important driver, a way forward and is “very likely” to facilitate and enable the transition in 

more practical ways.  The implications are various, raging from financial optimization, to 

competitive advantages on the market, as well as enabling the discovery of alternatives in 

production and helping with value creation.  

However, it is also considered as being not the only factor facilitating that transition process, 

as other drivers have been unravelled thanks to the respondents. Indeed, all responsdents do 

consider other drivers not only needed, but also critical to a successful transition towards a 

circular bioeconomy. Regulatory and legislative tools, as well a business models and strategies 

flowing from those, were the most mentionned ones. They are recognized as being key in the 

process and important precursors to enable synergies, and financial value as well. 

Furthermore, various challenges and threats have been discovered through the interviews. 

Difficulty related to funding, lack of investements, as well as overall challenges linking to the 

current linear fosil-based model and lobbies, are to be recognized. Also, interviewers all 

agreed in their answers, that the transition does come with challenges and problems, from 

reluctance to change, various drivers of it and the difficulty to create synergies among all 

actors, as well as issues related to supply chain and cost effectiveness of the process.  

Based on the operationalisation part, using a likert scale ordinal measurement, the 

subquestion 1, technological innovation is playing a role in the transition, a prominent one, 

which enables the process, by creating alternatives, financial value and optimizing different 

aspects within businesses. It is therefore considered as “likely” and “has a positive impact”. 

The subquestion 2, ways to facilitate the implementation, can be done thanks to regulatory 

and legislative tools, by developing the right framework and set-up in which innnovations can 

develop.The others drivers found, are buiness models and their strategies, as a key 

component of the process, as well as legislative and regulatory tools, being a critical aspect of 

the transition. It is therefore “likely” and “has a positive impact” in the transition.  

Finally, the challenges of the transition, have also been elaborated, from reluctance to change 

and invest, to issues related to lobbies working against the transition, as well as issues with 

synergy development and supply chain, are all to be considered. Thus, it “has a negative 
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effect” on the process, and whether innovation can help overcome them, it is considered as 

“not very likely”. 

 

4.3 Internship observations based results 
 

4.3.1 Role of innovation in the company 
 

The whole business model and development of the company is based on one crop, and 

technological and sustainable innovation around this crop. Indeed, in the last years the 

company develop different technological innovation with the aim of enabling the production 

of as many high valuable products as possible using the Miscanthus crop. The company has 

been built based around the crop and the possibilities it offers, but the only way to create 

those possibilities was to develop processes and technologies that could in practice bring 

those ideas on the table and produce something tangible. Innovation here was the unlocking 

key to all the potential of it and the only way to foster this company, was to create innovation 

and develop technologies which would be the start of the whole adventure of this business.  

As has been observed, technology, processes and innovation is the core of the start-up. Most 

interns working there, as well as Marcel Van de Peppel, work every day on developing 

technologies and creating innovation, in the hope of finding new ways to handle the crop via 

various processes, in order to produce different end products. 

This final goal of developing technological innovation within Miscancell, is to potentially enter 

as many markets as possible, by selling various end products as raw materials for external 

companies. This strategy is enabled by using the cascading approach, which is a key 

component of the bioeconomy, and allows an efficient use of resource in order to make it as 

profitable as possible, by optimizing the output value. This way, the strategy of diversifying 

the risks could be a way for the business to first be more stable in its future profits, by selling 

materials to different companies in various sectors of activity. In fact, by not being reliant on 

only a few products and thus customers, it aims at creating profit in many markets, thus 

decreasing the dependence on a few and increasing its financial stability and predictability. 

Avoiding risks and creating long-term strategies for Miscancell is part of its core values, 

alongside sustainability and regenerative purposes that it serves. These different sectors 

targeted are as different as various, the plurality offers also a way to use all resources from 

the Miscanthus in the most valuable way. Since the last option is to burn any residual 

components for renewable heat and electricity production, and since this option is the least 

valuable one, financially, it is in the best interest of Miscancell, to find other ways to use the 

crop. The sectors targeted are the followings, construction and construction materials, 

pharmaceuticals, cosmetics industry, packaging industry, fibre industry, animal feed and care 

industry, various chemicals and home care industry, food and additives, heat and electricity 

production and potentially paper industry.  
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All of this is enabled by the bottom-up approach the company is taking, by being reliant on its 

potential to develop technological innovation as a way to develop and build the company. It 

has therefore a key and critical role and is the most important factor and asset hat the 

company has. This chapter is judged as both having a positive effect on the transition process 

and also making it likely to happen, because technological innovation within the company is 

the main enabler and makes it all possible in practice, thus having positive outcome on both 

measurements.  

 

4.3.2 Other factors at play 
 

Technological innovation, is a core activity of Miscancell and the whole business model and 

activity of the company was enabled by its development. Nevertheless, other factors also 

came into play in the development of the company. Indeed, Miscancell received grants and 

incentives from public funds and European programs, such as Horizon 2020, in order to 

finance themselves and keep their activities running. Miscancell is not a profitable company 

yet, mostly due to the fact that it is at a scaling-up phase, and is looking for investments in 

order to build its first factory, as a way to enable production on a larger scale to become 

financially independent and profitable.  

Moreover, Fred Hakvoort, the co-founder of Miscancell, has another company which is 

financially stable, profitable and established. This company offers the possibility financially, to 

finance Miscancell if needed and is a way to gap any financial issues. Thus Miscancell, is for 

now dependent on external money sources as a way to power itself. It is shielded by 

competition and bankruptcy thanks to external entities and public funding, in the hope that it 

will be profitable in the near future. Many of those public funds are the result of legislation 

and regulatory tools which are set up by public institutions and follow higher goals set up by 

international organisations such as the Sustainable development goals or the Paris 

Agreement. Hence, the company benefits from legislation via financial help, in the hope of 

developing it to the extent where it becomes independent and successful.  

Additionally, the company is located at the Kleefse Waard, which is a cluster of companies 

working in the energy transition and circular models. This industry park also aims at creating 

an atmosphere between the companies, where they are able to easily connect and potentially 

partner with actors working within the same sector or to create cross sector synergies. This 

framework therefore enables an easier way for Miscancell, to potentially connect and work 

with companies that could either help Miscancell getting further or find investors, customers 

and so forth. This assumption is partly true for Miscancell, but cannot be elaborated much 

further due to privacy concerns.  

Also the nature of the crop, the Miscanthus, offers tremendous advantages and possibilities, 

avoiding many risks linked to other crops and agriculture as a whole. By being resistant to all 

weather extremes and patterns, having high yield on all soils including polluted or degraded 

areas. Furthermore, it can be harvested 2 years after its plantation, which is very short 

compared to the other main source of cellulose, wood. It can be grown in cold and warm 
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climates, and offers the same output years on, which enables a good predictability of output 

and raw material volumes. Thanks to the nature of the crop, all risks from other agricultural 

products, offering similar possibilities of Miscanthus, are avoided, decreasing overall risks, 

increasing predictability and quality of raw materials, as well as having a large span of 

possibilities.  

Finally, the business model of the company, being circular and bio-based by design, also 

enables those factors to open new possibilities, as mentioned, accessing the cluster, getting 

public financials support, as well as working towards what many consider the future.  

The other factors at play are making the transition less likely to happen because they all have 

a rather negative effect on the transition process, by slowing it down and making it dependent 

on external factors. 

 

4.3.3 Challenges and threats   
 

When it comes to the challenges and threats, the researchers’ observations allowed him to 

grasp the difficulties the company is facing, as well as general understanding of the transition 

towards a circular bioeconomy in practice through the situation about Miscancell.  

Difficulties regarding investments and funding were the most important challenges during the 

months of the internship. The lack of investors and the difficulty to find interested companies 

or professionals to partner or work with were at the top of the issues. Indeed, this can be a 

direct threat to the existence and success of Miscancell, as not finding adequate investors 

would result in the impossibility to financially build the factory, which would stop any potential 

production hopes, and therefore would not make the business profitable, leading to its 

bankruptcy and collapse.  

Furthermore, aside from financing and investments difficulties, there is also the fact that some 

organizations or professionals are either unaware of the new practices in circular or bio-based 

products, regarding their advantages and standards, in terms of quality, product portfolio or 

availability. Also, many companies and professionals are by default reluctant to circular or bio-

based alternatives, mainly because some consider it as a threat to their existing and 

established markets and partners, but also because of the unawareness of its benefits. This 

hinders the development of some companies, Miscancell included and therefore shuts down 

doors to the businesses working in that sector, in turn affecting negatively the transition 

towards a circular bioeconomy as a whole. Furthermore, other more conjectural aspects and 

factors might be a threat to the success of Miscancell and other businesses working in the 

circular bioeconomy sector, such as political decisions from certain countries which might 

affect potential activities. 

Finally, the price of land and lack of land surface might be an issue as well, especially in the 

Netherlands. By not having land or if the price is too high, it puts pressure on the production 

of Miscanthus, the raw materials at the base of all outputs from the company.  
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The challenges and threats of the company are at large an illustration of what other ones 

might be experiencing as well in practice, and thus make the transition a process which is 

not likely to happen because it has a negative effect on it, by having threats and difficulties 

which might be hindering the whole process. 

 

4.3.4 Conclusive statements on the internship 

   

Miscancell, is an interesting company which business model and long term strategies are 

promising and its goal, to foster the circular bioeconomy is by default part of the movement 

of the transition towards this model. Technological innovation does play a key role in this 

company and is recognized as the core principle around which the whole business is set up. 

Technological innovation in this case could be considered as an enabler, as a starting point to 

develop but in the need of other factors. Nevertheless, other more external factors, such as 

international agreements, national legislative framework enabling financial support, as well 

as other sources of financial support are also to be taken into account in the adventure of 

Miscancell.  

Thus, technological innovation can be considered a critical factor, but as not being the only 

driver of the company and thus at large, of the transition towards a circular bioeconomy. It is 

the combination of multiple factors, which enables the potential success of it.  

As a side note, regarding the practical ways and challenges of businesses in regards to the 

transition towards a circular bioeconomy, Miscancell is a start-up which has a circular bio-

based business model by design. On the opposite side of the spectrum, there are also many 

companies which are larger in size, profit and resource capibilities and which ae maybe linear 

and fossil-based which are most likely trying to move towards a circular bioeconomy. In this 

regard, it is very different and the approach might be differing depending on the type of 

company, sector, as well as country where the company is having activities. The 

generalizability of this chapter may therefore be impaired due to the companys’ nature. 

Nevertheless, it enables the understanding of some standards, ideas and challenges of a start-

up in the circular bioeconomy in more depth. It allows a better grasping of what the transition 

towards a circular bioeconomy entails and makes it possible to see that other factors and 

drivers are to be taken account aside from technological innovation.  

Based on the conclusion of the internship observations, it can be judged as having a positive 

effect on the transition because the company works towards the goal of circular bioeconomy, 

based on its business model and activities, by providing technological innovation leading to 

circular and bio-based alternatives, thus having a role of enabler in that transition. However, 

the difficulties linked to funding, and the possibility for the company to breakthrough and 

substitute mainstream products practices, are still overrulling the company’s future, making 

it still unsure and doubtful. It will thus be seen as being neutral in terms of whether it makes 

the transtion likely or not likely to happen, due to the current challenges. 
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4.4 Challenges and limitations of the transition 
 

It is important to note, that the transition towards a circular bioeconomy does not come 

without issues and complications. Indeed, some difficulties and threat may arise when moving 

towards this new model. 

The transition towards a circular bioeconomy as has been argued previously, is desirable, 

needed and a goal many scholars, researchers and interviewees share in common. However, 

there are also some drawbacks and limits to it, as reluctance and hindering factors are to be 

found along the way. Stegmann et al. (2019) highlight in their research that this model is not 

inherently sustainable, thus the need to address drawbacks and possible trade-offs. 

This chapter serves as an elaboration of the potential negative consequences, as well as the 

drawbacks and limitations of the transition towards a CBE. It aims at highlighting those, in 

order for the reader to understand the topic fully and for the reader to grasp possible 

limitations that could lead to new ideas and potential solutions to those to arise.  

 

4.4.1 Circular bioeconomy misuse 
 

One might think, that circular models and bio-based materials are sustainable by definition, 

but it is not always the case. The circular bioeconomy is not sustainable per se and the way it 

is carried out and designed is key to whether it will become sustainable or not.  

Stegmann et al. (2019) highlight in their research that this model is not inherently sustainable, 

thus the need to address drawbacks and possible trade-offs. One drawback of the 

development and implementation of sustainable technologies and innovation, is that it often 

ends up failing due to either production factors or demand, hence affecting negatively the 

performance of the company regarding innovation and competitiveness. Some believe, that 

when economic growth happens driving up the need for raw materials and biomass, this could 

in turn could to a rebound effect and possible resource overuse or unsustainable practices to 

develop (D’Amato et al., 2018). Other scholars argue, that the main reason for it, is the 

competition that those new technological innovation face when entering the market (Cillo et 

al., 2019). Indeed, the already existing and successful technologies are better positioned to 

compete and have many advantages, such as financial capacities, brand awareness, 

established supply chain among other critical factors to success. Some scholars highlight the 

potential conflicts flowing from an intensification of the bioeconomy, especially around land 

use and food production (Levidow & Papaioannou, 2010). Pfau et al. (2014) highlight the 

trade-offs and negative consequences that the shift towards this model could potentially bring 

along. The ones mentioned are the following, an increased pressure on natural ecosystems, 

such as forest, water bodies and land, competition for land and land-use changes, agricultural 

intensification, risks related to invasive species (Pfau et al., 2014).  

The bioeconomy can be a threat to food production and could in theory compete with food 

production, depending on the prices and profitability of the land. If it is more profitable for 
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farmers to grow crops for renewable bio-based raw materials than food crops, the production 

will most likely tend towards the former. This could potentially lead to food scarcity and 

pressure on land. Hence, the bioeconomy is not sustainable per se, and needs to be steered 

in such a way that it is sustainable by design. Crops that have high yields despite growing on 

poor or unusable soils for food production can be key, as they would hence not compete with 

food production and could produce a lot of biomass that could fuel the bioeconomy. 

Moreover, reducing the waste linked to this type of economy and reusing it in productive and 

smart ways, could also be linked to even higher profitability and efficiency, thus making it even 

more sustainable (Dubois & Gomez San Juan, 2016). Valentina Elena Tartiu highlights in her 

interview the risk of importing biomass from abroad and the potential environmental 

transport costs related to it, as well as pressure on land and potential overuse of the 

environment. She advocates for more assessment and certifications to ensure the 

sustainability of the CBE. In his research, Giampietro (2019) argues, that there is an intrinsic 

problems in using renewable resources as raw materials source, since it is limited by the rate 

and density at which those are re-generated thanks to ecological processes. Thus, an 

economic activity based on renewable resource, hence bio-based ones, have to respect the 

external limits imposed by the characteristics of the ecosystem. Moreover, Marcel van de 

Peppel discussed the possibility of scarcity of available land for crop growing for material 

purposes, especially in dense places like the Netherlands. He therefore defends the idea of 

picking the right crops, which can show great biomass output while growing in harsh 

conditions, such as degraded or poor soils, heat and water stress or polluted and unused areas. 

Thereof when using resilient crops, the competition for soil availability is not prominent 

anymore and enables both, food production and biomass for material production to happen 

without interfering with each other. Thus, there are potentially some ecological boundaries 

to the bioeconomy, but some believe those to be overcome by technology & innovation and 

pragmatism.  

The concept of circularity however, cannot function indefinitely in a closed loop, at least not 

with the state of the available technologies and ways of recycling and producing. This leads to 

an issue in the full circularity of the concept, as some materials and components used in 

manufacturing processes are finite and in some cases recycling requires some new raw 

materials to be added to the process (Sheridan, 2016). One grey area regarding the circular 

model, is its range, as it can incorporate fossil-based materials as well as bio-based ones, as it 

usually connects and links together different sectors together (Leipold & Petit –Boix, 2018). 

The concept of circularity, cannot function indefinitely in a closed loop, at least not with the 

state of the available technologies and ways of recycling and producing. This leads to an issue 

in the full circularity of the concept, as some materials and components used in manufacturing 

processes are finite and in some cases recycling requires some new raw materials to be added 

to the process (Sheridan, 2016). Indeed, metals and minerals cannot always be fully recovered 

and need further extraction. Some even argue, that the circular economy is for now 

dominated by metals and minerals, showing the rather unsustainable nature of it, as it can 

help extending the lifespan of polluting materials (Carrus & Dammer, 2018). However, some 

parts of the bioeconomy cannot be fully integrated into the concept of circularity by design. 

Indeed, some applications of bio-based or bio-derived components are considered “dead-
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ends” as using those makes it impossible for it to be recycled, refurbished or re-used. Such 

applications can be biofuels, as well as bio-derived chemicals like paints, coatings, cosmetics, 

home care products, detergents, binders, emulsifiers and so forth (Carus & Dammer, 2018). 

Since it can include non-renewable and heavily polluting resources, circular models are not 

sustainable per se and can handle polluting materials, hence increasing their lifespan and 

potential harming effects. Therefore, in order to become sustainable it would also need to 

become less dependent on materials with high environmental footprint. Moreover, some 

materials cannot be recycled or reused in an endless cycle, thus creating the need for added 

raw materials within the cycles (Hetemäki et al., 2017). 

Furthermore, just alike any concept, there are counter arguments and proofs of the contrary. 

In fact, sustainability does not mean competitive advantage or increased profit for everyone. 

Indeed, some scholars believe that sustainability impairs profits and margins for companies 

and therefore the ones engaging in more sustainable ways of doing business and business 

models need to accept the lowering of their profitability (DiVito & Bohnsack, 2017, Kuckertz 

& Wagner, 2010).  

This paragraph, will be considered as “not likely” to foster the development of circular 

bioeconomy, as well as “has a negative impact” on that process. The reason for this decision, 

is based on the fact that a complete shift to a circular bioeconomy, based on this chapter is 

rather complicated and have many practical obstacles that are difficult to overcome in order 

to achieve a full transition to the new model. 

 

4.4.2 Technological innovation as threat 
 

Sempels & Hoffman (2013) argue that scepticism around the sustainability topic prevails in a 

lot of companies and that it can somehow easily be linked to constraints or risks, rather than 

an opportunity. They believe that small and medium-sized company have more difficulties 

with the matter, mostly due to financial reasons or lack of resources. Sempels & Hoffman 

(2013) add, that due to innovation many sectors and industries will be facing challenges. They 

argue that sustainable and technological innovation can put “traditional” business models and 

strategies at risk. Moreover, new business models and technologies could be threatening 

already implemented ones and pose a risk for the latter. This attests, that innovation not only 

challenges already existing technologies but also pushes already existing markets to innovate 

in order to keep being profitable and not fall out of business due to rising competition.  

Indeed, Hetemäki et al. (2017) highlight in their research the need for safety and other criteria 

for bio-based and secondary raw materials, compared to fossil-based raw materials. Valentina 

Elena Tartiu believes that there is a need for certifications in order to ensure the sustainability 

and traceability of the CBE. She also argues, that this should be done at the start of the 

transition, in order to guarantee its sustainability aspect and avoid falling into the overuse of 

resources and land, or allow malpractice to flourish. Eric Logtens also believes that the 

transition should be well thought of at the beginning of it, as not doing it could be a risk of the 

transition in itself. This can be explained according to him, that if not done at the beginning, 
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linear thinking could still prevail in the new paradigm, hindering its efficiency and sustainable 

aim. They also raise the issue of value chain potential risks, related to the steadiness of 

supplies. Both of the above mentioned interviewees, also agree on the fact that the lack of 

employees and trained talents could hinder the development of the CBE greatly and is a threat 

and a challenge which is not enough discussed according to Valentina Elena Tartiu. She even 

believes this to be the most important challenge to overcome in near future. Paradigm shifts, 

hence transitions, require the development of new skills and talents (Hetemäki et al., 2017). 

At the moment, there seem to be a gap between the hopes related to the transition, and 

reality where there is a lack of skilled workers to foster this development 

Sebastian Porkert also warns of possible misuse of the CBE, in which some companies would 

be promoting their products as sustainable, circular or bio-based but in fact use it as a 

greenwashing tool. The products then sold would not be sustainable, circular or bio-based per 

say, but only partially, which can be a threat to proper circular and bio-based companies. 

Hence the need for developing certifications and building transparency along the supply chain, 

as Valentina Elena Tartiu mentioned in her answers. Vieira de Freitas Netto et al. (2020), note 

in their study that some companies might advertise part of their portfolio as sustainable, or 

bio-based, but often being a minority of products, among all the others the company might 

sell, it would in practice be funding unsustainable companies to promote certain “sustainable” 

products from unsustainable companies. Furthermore, their paper highlights the fact that 

consumers can be manipulated by terms such as “eco-friendly” or “green”, which without 

external or third party certification have no meaning or value. Thus again calling for the need 

for more trustworthy certification and labels.  

The raw material used in the process of Miscancell is a crop which is regenerative by nature, 

and implies the creation of multiple values, economic ones for the company, environmental 

ones and social ones for humans and the society. This is also known as creating shared values, 

CSV and is a concept which is seen as the “savior of capitalism” when developed and aims at 

reconciling profit making businesses while creating value for society at large (Daood, 2019). 

This chapter is considered as being neutral for both measurements, because even though 

technological innovation may be regarded as a threat in some cases, those threats or 

challenges, may bring opportunities for the economic actors threatened by technological 

innovation, if they adopt or develop some as well. Thus, it does has both a positive and 

negative aspect, leading to its neutrality. 

 

4.4.3 Lack of innovation & funding & lobbying 
 

Moreover, other aspects relating to the lack of technologies and innovation hindering the 

development and fostering of the transition; are issues with current recycling facilities and 

issues with the traceability of materials. Egbert Dommerholt argues in his interview, that the 

lack of technologies might be a threat to the development and the enablement of the 

transition, among others. Additionally, Sebastian Porkert argues that the technologies are not 
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there yet to enable a shift towards a CBE and sustainable economy. He believes that still a lot 

of research and development has to happen, in order to allow the transition to fully foster. 

Nevertheless, technological innovation is not the only central concern, as the challenges linked 

to the quality of raw materials; the still unstable supply of raw materials and the lack in 

consistent regulations are also issues raised by Stegmann et al. (2019). The issue regarding the 

quality of raw materials and the challenge of steady supply of them, is an aspect which has 

also been raised by Olivier Weymann and Valentina Elena Tartiu. Marcel van de Peppel, also 

believes that being able to produce enough quality raw materials with a steady supply year on 

year, is key to the trust in businesses working in the CBE and therefore to the transition as a 

whole. The challenge, links to the systemic problem in which current technologies, businesses 

and markets are used to have a steady supply of abundant oil and fossil based materials that 

are very predictable and steady in terms of supply, quality and handling.  

This situation is led by the lack of technology which in turn does not enable the full switch to 

bio-based and circular practices. Miscancell, already develop many technological innovation 

enabling their processes to extract more and more components of just one crop, each of those 

having different purposes and can be used and handled in ways. For example, the cellulose 

extracted can be used for packaging or construction purposes, while the fragrances and acids 

can be used in cosmetics and food, the lignin in asphalt production and other chemicals as 

substitute to fossil-based chemicals. Substituting oil to bio-based lignin for asphalt production 

or substituting fossil-based chemicals to bio-based ones, for applications likes binders/ 

emulsifiers/ detergents/ etc; are a practical examples demonstrating that thanks to 

technological innovation, it is possible to discover alternative product and processes. The lack 

and reluctance of funding is considered a major threat to the development of the transition 

towards a CBE. Many interviewees believe it to be an issue that hinders the success of it, 

especially Marcel van de Peppel and Sebatian Porkert, who says that even the best innovations 

struggle to find interested investors.  

Also, the reluctance of fossil-based companies and polluting industries, which are profitable 

and very lucrative, to invest in sustainable practices. Most likely, those aims at hindering the 

transition towards a CBE, via lobbying and postponing the shift as long as possible, in order 

for them to keep high profits and have their return on investment (Topal & Toledano, 2013). 

Reluctance to invest in the transition towards a CBE is a recurring issue that has been raised 

in most interviews conducted. Nonetheless, some businesses are not only reluctant to invest 

in a CBE and practices linked to it, but also use lobbying as a tool to hinder the whole transition 

process to happen. Valentina Elena Tartiu argued that some businesses are lobbying policy 

makers not to foster regulations aiming at sustainability because “so many billions are 

involved”. Additionally, Eric Logtens also mentions lobbying as a hindering factor of the 

transition. Also, Marcel van de Peppel, believes that big established corporations that do not 

yet invest in circular or bio-based practices aim at lobbying polluting activities to stay 

profitable, and sees it as a big threat for the transition and the company trying to mainstream 

a more sustainable way of doing business.  

The lack of funding and innovation, the latter often as a result of lack of funding, is considered 

as having a negative effect on the development of the transition towards a circular 
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bioeconomy. Furthermore, lobbying from third parties for their own benefits are also 

hindering the transition process. Hence, this chapter also is making the transition rather not 

likely to happen.  

 

4.4.4 Lack of legislation and financial prevalence   
 

Even though policies and regulations are considered as being drivers in Stegmann et al. (2019) 

research, it is also viewed as a challenge and potential threat to the transition.  In fact, in their 

study it comes across as being the most cited challenge by number of respondents. Among 

others, were mentioned the lack of funding, which is a recurrent problem argued by many. 

Indeed in the interviews conducted … of the respondents believe funding to be one of the 

biggest challenge. Furthermore, technological challenges were also mentioned and relate to 

the lack of technologies which can allow the transition to happen. This is a call for more 

innovation and technological advances, as a lack of it seems to be a problem hindering the 

shift.  

Potential higher costs compared to the linear economy is also an issue and a fear of many. 

This relates also to the reluctance of businesses to invest in more circular practices, as they 

might fear a reduction in their competitiveness due to higher internal costs, leading most likely 

to an increase in their prices, in turn lowering cost competitively of their activity. Furthermore, 

Sebastian Porkert also warns about the higher importance of money making and profitability 

which in the end very much decides for what will be done and which decision will be taken. 

Olivier Weymann and Eric Logtens strongly highlight the need for return on investment for 

businesses investing in CBE practices and business models, for the transition to be successful. 

Indeed, in the end, money and financial profitability will prevail in making the transition 

successful, argues Sebastian Porkert in his interview. Henceforth, the need for CBE businesses 

and products to be cost competitive on the market, as to attract more customers as a tool to 

foster the transition. Sebastian Porkert, Egbert Dommerholt and Christiaan Kraaijenhagen all 

indicate the lack of legislation and regulation as being detrimental to the transition and its 

success. They argue, that proper legislative tools, such as incentives, financial triggers, taxes 

or targets should be designed and implemented as a way to tackle the issue linked to the lack 

of it. 

Finally, this paragraph is considered as “not likely” and “has a negative impact” on the 

transition process. The reason of this choice, is that the lack of regulatory tools lead to a 

regime with not enough incentives to power the transition, or hinder the actors working 

towards the opposite of it, creating difficulties for the transition to happen. Also, the overall 

financial prevalence can be a threat to it, as just seen. 
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4.5 Links summary & analysis of the results  
 

As has been elaborated throughout the study, the unravelling of the different aspects of the 

transition process towards a CBE, can also be noticed practically via the internship 

observations. 

This part will serve as a direct summary of the links of all three data collection and analysis 

chapters. Thus, the connections between the findings of the literature review analysis, 

interviews results and internship observations will be put together in this section, as a way to 

elaborate on the direct answers to the research. Also, this section will serve as a wrap up of 

the results, through the linking of the findings between all data collection methods, and thus 

lead to the final conclusions and recommendations of the study.  

The redline of this chapter is as follows, the first part, will focus on the role of technological 

innovation and its implications within the transition towards a CBE, secondly, the challenges 

of transition towards a CBE will be overviewed and finally practical ways to the feasibility and 

achievability of the transition will be overviewed. This structure, follows the sub-questions of 

the research and as a result, will help the reader in getting more targeted and direct answers 

based on the findings. 

Each paragraph, covers a sub-question of the research, and will be covering a certain aspect 

observed in relation with the results, as a way to connect all data and results gathered and 

analysed. Furthermore, it will enable the reader to grasp the results through the eye of a real-

life example, which is the start-up Miscancell. 

 

4.5.1 Implications and role of technological innovation in the transition 
 

Answering the sub questions of the research more directly, interviewees consider overall the 

positive and critical aspect of technological innovation, being the practical enabler of the 

transition towards a CBE. Eric Logtens, Sebastian Porkert and Olivier Weymann were among 

the interviewees, the ones who considered it to be the critical factor of the transition, as being 

the technology provider through innovation. According to them but also based on the 

literature review, with studies and researches from Ellen MacArthur (2020), Lovri’c & Masvar 

(2017), Särkilathi et al. (2017), Ekins et al. (2017), Stegmann et al. (2019), World Economic 

Forum (2020), De Jong et al. (2012), Sempels & Hoffman (2013) or EU Circular Economy Action 

Plan (2017) among others, technological innovation is to be considered as being key in the 

transition process towards a CBE, by having an unlocking factor of being a technology provider, 

thus unleashing the practical possibilities in creating alternatives and substitutes to current 

practices. Through the analysis of the observations of the internship, as well as the interview 

from Marcel van de Peppel, it can also be stated that within a practical example of a start-up 

working in the CBE, technological innovation is considered in the same way. It is the one factor 

that enabled the development of the start-up in its beginning and also the factor that made it 

possible for Miscancell to attract public subventions and funding, thanks to the impact and 
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the sustainable aspect of their innovation. It also is the core business of the organization and 

all its activities or linked directly to the efficacy and the potential of the technological 

innovation as an enabler by being a technology provider. Thus, in practical terms, it has a 

prominent role in the transition, by facilitating it.  

Consequently, technological innovation does play an important role in the transition towards 

a CBE, by being a technology provider and thus in practice leads to the possibility to 

manufacture products and enable the development of processes which are critical to the 

transition process. However, it has been elaborated, that it is only one aspect of the transition. 

Indeed, it is one element among others, and being a technology provider does not mean that 

the transition towards a CBE would be straightforward or easy. Thus, it is a needed element 

and factor, but the need to recognize and acknowledge that other factors are critical to the 

success of the transition, in order to modify the regime and lead it towards sustainability. The 

transition process is thus multifactorial and has multiple drivers to it, technological innovation 

serving only one part of the process, as a technology provider. 

For example, legislative and regulatory tools as well as business models evolution are key in 

this regard. Technological innovation alone does not ensure a direct success of a company 

working in the circular and/ or bio-based sector, as has also been analysed based on the 

observations of the company of internship. This leads us to the next sub question. 

 

4.5.2 Drivers of the transition, the feasibility 
 

Nevertheless, it has been found in the research process, that the implementation of a CBE, as 

well as its achievability remains doubtful and requires a multifactorial approach to higher its 

potential of achievability. Many scholars, such as Särkilathi et al. (2017), Wolfslehner et al. 

(2016) or Kas et al. (2018), consider legislative and regulatory tools as being a key driver to the 

transition towards a CBE, by helping in creating the right and adequate structure to launch 

and foster the process. Valentina Elena Tartiu, Christiaan Kraaijenhagen, Sebastian Porkert 

and Egbert Dommerholt consider regulations and legislation as critical in the transition 

process towards a CBE. Furthermore more, the achievability of the transition process 

encompasses other factors as well. In the research; business models and strategies flowing 

from those have been considered important and necessary for the implementation of the CBE 

within corporations. Multiple studies from, Bolton & Hannon (2016), Williams et al. (2017) as 

well as World Economic Forum (2020) argue on this regard. Additionally, many of the 

interviewees such as Eric Logtens and Egbert Dommerholt argue in that sense, that business 

models and their evolution towards more sustainable practices, and advancing towards CBE 

are key in implementing the transition in practical terms. The strategies flowing from the 

evolution of business models, thus are increasing its chances of achievability. Marcel van de 

Peppel, believes that the business model of Miscancell is also what will be making it successful 

in the future. Indeed, by entering in the category of a CBE business, the company does not 

involve itself in any unsustainable practice, as a result its business model is directed towards 

this transition.  
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Those aspects show the complexity and plurality of the topic of research and allows one to 

better grasp the multifactorial approach that the transition needs for its implementation. It is 

thus a gradual process which most likely would take place, with multifactorial approaches as 

the most adequate way to facilitate its implementation, to modify the regime and ultimately 

possibly substituting it.  

 

4.5.3 Challenges of the transition, the achievability  
 

Through the analysis of the internship observations, challenges have been unravelled and 

come in as threats and difficulties along the transition process, which in turn hinders its 

feasibility and implementation as a new paradigm.  

The rebound effect, leading to increase in environmental use and conflict arising by 

intensifying ecosystem pressure has been argued as being a major potential problem of the 

development of a CBE, with scholars highlighting it in their studies, such as D’Amato et al., 

(2018),Levidow & Papaioannou (2010). Pfau et al. (2014) Giampietro (2019) and interviewees 

arguing on it, including Valentina Elena Tartiu as well as Egbert Dommerholt and Sebastian 

Porkert. Furthermore, the circular economy includes unsustainable materials and the use of 

potentially toxic products, the unsustainability of the CBE here might be a drawback limiting 

its development, Sheridan (2016), Carrus & Dammer (2018) and Hetemäki et al. (2017), stating 

it as an embedded challenge of the CBE. Those aspects have also been analysed in the 

observations of the internship and Miscancell aim is to tackle those issues from the start. By 

using only bio-based raw materials as resource, and using it in a circular fashion with no waste 

nor toxic elements being used in their supply chain, the company leaves aside any doubts 

regarding potential misuse, greenwashing, conflicts or rebound effects. It thus also increases 

the chances of a CBE to develop and become the new paradigm. However, the emergence of 

other difficulties and threats have been discussed as direct challenges to Miscancell and the 

transition towards a CBE, potentially harming its feasibility by hindering its implementation. 

The two main threats targeting Miscancell, are the lack of funding and lobbying. Due to 

reluctance in changing and risk adversity, the lack of funding and investments are regarded as 

a major factor hindering the transition towards a CBE, thus lowering its feasibility and 

implementation. Sebatian Porkert and Marcel van de Peppel, were among the respondents 

who argued strongly on it. It is a direct issue of Miscancell, which hinders its activity from 

scaling-up and becoming an established business. The second being lobbying against the CBE, 

by lobbying for polluting, fossil-based and linear models. Topal & Toledano (2013) highlight it 

in their research and many respondents consider it to be a direct challenge of the transition 

towards a CBE, such as Eric Logtens, Valentina Elena Tartiu and the co-founder of Miscancell 

Marcel van de Peppel. It is a threat to companies such as Miscancell, as it hinders the potential 

of CBE companies to get competitive and establish themselves on the market, resulting in a 

hindrance of its feasibility.  

Finally, the lack of legislation and regulatory tools is a preponderant challenge, which hinders 

the development of the transition. Scholars such as Stegmann et al. (2019), Hetemäki et al., 
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(2017), Wolfslehner et al., (2016) or Kas et al. (2018) among others, argue in that sense and 

interviewees, Sebastian Porkert, Egbert Dommerholt and Christiaan Kraaijenhagen all indicate 

the lack of legislation and regulation as being detrimental to the transition and its success. 

Based on the observations of the internship company, it can also be stated that even if 

regulatory tools might lead to incentives and some public funding for companies working in 

the CBE, it shows that it might not be enough for them to get financially independent and 

profitable. Thus, it is still a challenge as in practical terms it only works halfway in 

implementing the CBE via corporate actors.  

 

4.5.4 Final remarks of the results & bridge towards the conclusion 
 

Finally, the achievability of the transition seems possible as technologies based on innovation 

are already here and waiting to enter the market, also business models and corporate 

strategies can be created to foster this transition and legislative and regulatory tools can help 

incentives the right framework for those practices to be facilitated. However, based on the 

previous paragraphs, the challenges laying ahead of the transition, such as the ones from the 

findings of the study (financial prevalence, counter lobbying, misuse of CBE practices, 

reluctance,…), are hindering its achievability and proper implementation. The threats and 

difficulties of the transition thus act as a counter factor which reduces its potential success 

and makes it harder to modify the regime towards sustainability. 

Technological innovation is key in disrupting the regime, but is a gradual and multifactorial 

process which is relying on many actors to create the right structure as a way to enable the 

development of the transition. It is therefore an ecosystem which has to be created, in order 

to ensure the success of the CBE model. It is also, a gradual process, which will work in an 

iterative manner, with multiple drivers and factors, as well as many challenges and threats 

which could be overcome thanks to the ecosystem and its benefits. The feasibility of the 

transition has to be acknowledge, when linking legislative tools that facilitates its 

development, technological innovation which translates into more sound and sustainable 

practices in manufacturing as well as sustainable business model and corporate strategies 

which ensures its long-term commitment. However, its achievability is still questionable as an 

ecosystem that ensures the transition towards a CBE is not yet out there and because threats 

and challenges discussed in the study show its plurality and the fact that disrupting the regime 

is a long and gradual process that has no guarantee of success.  

 

4.6 The MLP in regards to the results 
 

The MLP framework, helps analysing transitions and understanding them in terms of its 

complexities and aims at uncovering socio-technical system transformations, especially 

towards sustainability and resilience (Twomey & Gaziulusoy, 2014). 
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In the MLP framework, the tension between stabilising forces, from the regime level and the 

destabilising forces, from the niche and possibly the landscape level, can be mirrored in this 

research, through the tension between innovation and lobbying. Lobbies from already 

established and profitable companies try to undermine the development of businesses 

working towards this goal, in order to keep their activities as stable as possible for as long as 

possible, with a financial driver in mind. Moreover, according to Geels & Kep (2012), the 

landscape allows policies to interfere with the regime, in designing new rules that can in turn 

enable niches/ innovation to prosper and step by step modify the regime towards a new 

model. This line of thinking, can also be applied to this research and topic, through the 

regulatory and legislative tools, that can potentially create a structure that could foster the 

transition towards a CBE.  

As Geels & Schot (2005) argue, transition only occur when innovations are strong enough to 

challenge the dominant system, thus disrupting the regime over time. But since other factors, 

from the regime, within the MLP, are purposively hindering that transition, the need for both 

levels to work together seems needed, as the way to promote the transition. Hence, a jointly 

action, from bottom-up approaches, and top-down ones, a combination of businesses and 

private actions, through legislative tools, technological advancements and new business 

models would be desirable in facilitating the transition process towards a CBE. Based on the 

findings of the research, the transition can at the moment be considered as being between 

the emergence and diffusion phase of the MLP. On the illustration below, the yellow dot 

represents where the transition is supposed to be in the current conjuncture, based on the 

research. It therefore illustrates, that it is at the crossing of growing landscape pressure on the 

regime, weakening it, with the niches getting stronger and developing and the regime trying 

to keep itself as stable and prosperous as possible over time, translating into challenges and 

threats to the niches and the transition process. However, it also shows that it will be a 

gradual, long term process, which will eventually lead to new regime based on the feasibility 

of the CBE and its potential achievability. 

 

All the pathways explained can fit the transition towards a CBE depending on different aspects, 
such as the time of analysis, the actors and their different point of views on the matter, the 
perspective taken or the framework in place. Nevertheless, a preference towards the 
technological substitution and reconfiguration pathways are to be considered when taking the 
perspective of the company of internship, Miscancell. However, when only focusing on the 
opinion of some interviewees, a transformation pathway may be more suitable, with 
regulatory tools as prominent factor of change. Finally, a whole system shift in paradigm is 
needed, therefore relating to a de-alignment and re-alignment kind of pathway. Also, the foci 
of this study being technological innovation and its implications and roles within this 
transition, the ideal type of pathway that should be prevalent in comparison with the others 
would rather tend towards a technological substitution or de-alignment and re-alignment. 
Nonetheless, Geels & Schot (2007) add that those transition pathways are ideal types and that 
translation into the real world might require balancing arguments. Thus, in practice transition 
pathways might combine or overlap, to eventually bring up a new dominant paradigm. 
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To conclude on the multi-level perspective on transitions in regards to the research, the 
plurality in answers and results, thus does not allow a specific choice of transition pathway to 
be chosen but rather a combination of them all, with potential crossovers and overlaps, is to 
be preferred within the context of a transition towards a CBE, with a focus on technological 
innovation. Indeed, the pathway might differ on a global scale and potentially evolve over 
time, from one to another (Geels & Schot, 2007). 

 

The final aim being for the company to get independent and profitable, hence getting to the 

regime level in the MLP, when the technologies provided by Miscancell, as well as other 

technological innovation developed in the context of the circular bioeconomy. As a result of 

changes over time, the regime potentially shifts towards a circular bioeconomy model, in 

which those activities become mainstream. This phase is not yet achieved by the CBE model, 

and Miscancell is part of the transition, however there will be a need for more changes over 

time in order to potentially disrupt the regime and substitute it. The most likely outcome, 

based on the research findings, is that it will be an iterative process, in which step by step, 

technological innovation, among other factors such as development in the regime itself in 

legislative and regulatory tools, as well as the evolution of business models and strategies, will 

allow niches to breakthrough. Since there are many challenges in the niches themselves, as 

well as threats and limitations translated in pressure from the regime to the niches, the 

transition will likely be slow and based on incremental and iterative changes and 

developments. As has been elaborated throughout the research, it is likely to be a gradual, 

multifactorial process involving multiple actors and likely taking time to be achieved. 

The window of opportunity of climate change, from the landscape level, will however favour 

niches to prosper over the long run and combine in the regime to potentially create a new 

one.  
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Figure 7: International Science Council, 2019 
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5. Conclusive statements  
 

5.1 Conclusion 
 

When it comes to the effect that each element has on the transition, in other words whether each 

concept considers the transition feasible, the table is as follows: 

Chapter 
Positive 
effect  

Neutral 
effect 

Negative effect 

4.1 1     

4.2 1     

4.3 1     

4.5.2.1   1   

4.5.2.2 1     

4.5.2.3     1 

4.5.2.4 1     

4.5.2.5  1     

4.5.2.6 1     

4.5.2.7 1     

4.6.2 1     

4.6.3     1 

4.6.4     1 

4.6.5 1    

4.7.1     1 

4.7.2   1   

4.7.3     1 

4.7.4     1 

Total  10 2 6 

 

When it comes to whether each component allows or gives the chance for the transition to happen 

and be successful, in other words its achievability potential the table is very similar to the previous 

one and is as follows:  

Chapter 
Likely to 
happen  Neutrality 

Not likely to 
happen 

4.1 1     

4.2 1     

4.3 1     

4.5.2.1   1   

4.5.2.2 1     

4.5.2.3     1 

4.5.2.4 1     

4.5.2.5  1     

4.5.2.6 1     
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4.5.2.7 1     

4.6.2 1     

4.6.3     1 

4.6.4     1 

4.6.5   1   

4.7.1     1 

4.7.2   1   

4.7.3     1 

4.7.4     1 

Total  9 3 6 

 

Technological innovation is a driver of the transition, it plays an unavoidable part in it and has 

a key role in designing, facilitating and fostering the new paradigm which is the circular 

bioeconomy. It can however also be considered as a precursor of it, as it enables the discovery 

of new ways of producing, handling and disposing materials, that in turn can in practice 

facilitate the transition and help foster it. Technological innovation can also be a factor of it, 

as it is also only considered as one aspect, within a whole that would enable a transition. 

Moreover, technological innovation alone has a too small role in powering the transition, and 

calls for other drivers to be unravelled. Nevertheless, as a result of this research, it is required 

to acknowledge, that other aspects of businesses and the economy have an equal key role in 

the transition towards a circular bioeconomy. Business models, corporate strategies as well 

as legislative aspects, such as regulations, incentives, taxes or political beliefs, are 

fundamental factors to the transition to the new model. Therefore, the transition process 

includes many and various enablers and drivers. Moreover, implementing the overarching 

principles that would unleash the transitioning to the new paradigm would need a high level 

of cooperation across multiple value chains, and a call for quality and stability.  

Also, many challenges and limitations have been unravelled in the study, such as the risk of 

non-sustainable practices to develop during the transition, such as greenwashing or linear 

practices to overrule, as well as the lack of legislation, but also innovation and technology to 

power the process properly. Among others, difficulties were also linked to the reluctance to 

change from actors within the economy, as well as the lack of funding, lobbying against the 

transition or the over prevalence of monetary and financial drivers in the transition as a way 

to power it. 

Based on the findings and the summarizing, there are more chapters considered as having a 

positive effect on the process of transition than not. This can suggest a likelihood of the 

transition to have thus more drivers and elements facilitating it and powering it than elements 

that hinder, threaten or limit. Furthermore, the transition towards a circular bioeconomy is 

likely to happen, with more chapters considering it as such then it’s opposite. Those two table 

summarizing the findings of the research show first the fact that there are more drivers than 

challenges in that transition process, showing its potential and likely feasibility. Also, those 

tables show the likelihood of this transition to happen, thus giving information as to its 

achievability potential. 
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Finally, in order to come back to the post-positivist nature of the research, it is needed to be 

reflexive on the interpretation of the study, and to consider the possibility that the transition 

towards a circular bioeconomy might not be possible in the end. The need for being realistic 

is here key in sticking to the post-positivist methodological approach of the study. Thus, and 

taking into account the above mentioned ideas, technological and sustainable innovation 

might not be the main driver for the transition of paradigm and even if other drivers identified 

in the research are to be effective in this process, it is possible that it could all fail. Additionally, 

the inductive reasoning in the study, makes the results of it the truth according to the data 

analysed, by going from the specific to greater generalisations but the study, does not 

ambition its results to provide the full certain truth. Thus, calling for further research to be 

carried out on the topic of study.  

This thesis gave answers and food of thought as to what are the drivers and how to enable the 

development of a transition towards a circular bioeconomy, thus a desirable and more 

sustainable society. It gave tools and discussed different aspects of this matter, from 

limitations and threats, to multiple and diverse drivers, as well as more practical implications 

thanks to the internship observations, as well as different opinions and perspective based on 

interview outcomes. The study, helps in better understanding the feasibility and achievability 

potential of the transition towards a CBE, and enables the reader to better grasp the 

complexity of such a process. Moreover, the various insights elaborated in the study, provides 

the reader with greater knowledge of such a process, in regards to the multifactorial, iterative 

and gradual nature of this transition. 

 

5.2 Discussion 
 

Based on the results and findings of the research, it has been unraveled, that the transition 

towards a circular bioeconomy has high potential of being achieved in the long run. Indeed, 

all interviewees agreed on the fact that is not only a desirable future but also, that it most 

likely is going to happen in the coming decades. Most papers and studies on the matter also 

agree on this, as well as higher institution such as the European Commission or the German 

government, and important insitutes and research centers such as the Ellen MacArthur 

Foundation or the European Environment Agency, in addition to international organizations 

such as the United Nations. The transition to a new paradigm is therefore not only desirable 

but also advertised and developed through multiple papers and studies, as being the needed 

future to achieve more sustainable societies. 

As to facilitating and fostering its implementation and potential success, many drivers have 

been explored and discussed. Legislative tools have been argued as playing an important role 

in setting the right regulatory framework enabling the transition to develop. Furthermore, the 

evolution in business models and strategies have been discussed as prominent in enabling the 

transition as well, by allowing businesses to move towards new ways of being profitable, 

through circularity and bio-based alternatives as raw materials, thus through strategies 

adaptation.  
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One goal of the research, was also to unravel the role and implications of technological 

innovation within this transition process. It has been found, that innovation can be a powerful 

tool in enabling new ways of producing and handling materials, but also discover new 

practices, processes, materials and products which can potentially have great impacts in 

enabling the transition of paradigm, by providing practical elements needed for it. Indeed, by 

providing alternatives and more sustainable tools, innovation bridges the gap between theory 

and practice, making it all possible. Thus, it can be considered as not only important and key 

role within this framework, but also as a needed tool to foster the process of transition. 

However, the too small role of technological innovation in powering the transition has also 

been unravelled and the need for additional various drivers arises from it.  

Many challenges and threats of that transition and the role of innovation in it have been 

discovered. In fact, the lack of legislation around the circular bioeconomy, the power of 

lobbying from fossil-based companies, the potential lack of skilled talents, the lack of 

technological innovation, awareness of circular practices or bio-based alternatives, as well as 

potential greenwashing and the rising threat of innovation towards already established 

markets and companies can all be considered as hindering factors of the transition. Moreover, 

more structural issues, such as the lack of funding to make the transition prosper or the 

potential misuse of the circular bioeconomy, such as the overuse of resources and conflicts 

around land use, can potentially undermine the success and sustainability of this transition. 

There are therefore some drawbacks as well as challenges that are to be recognized. Only a 

few tools have been discovered as to how to overcome those. Some argued to invest even 

further in technology and innovation as a way to use resource more efficiently, other argued 

regulatory tools as being needed to mitigate potential drawbacks and threats, while others 

believe the circular bioeconomy as developing alongside the linear fossil based economy, 

combining in a new way of doing business. 

Nevertheless, the assumption that sustainable and technological innovation is the only factor 

enabling and fostering the transition towards the new paradigm of circular bioeconomy was 

therefore contradicted and found to be false and too narrow. It is a combination of multiple 

tools and factors that in turn allow this shift to happen. It is clear, that it is a combination of 

multiple and various tools and factors which can power the transition, it is therefore a whole 

new system emerging that will make this possible.  

The MLP enabled a better understanding of transitions and its pathways, as well as their 

plurality and practical complexity. As argued, it is most likely a combination of multiple, if not 

all the different pathways, which will occur either simultaneously or one after the other, which 

will eventually lead to the emergence of the new paradigm.  

Nonetheless, as Geels & Schot (2007) also explained, as well as interviewees, the success of 

the new paradigm is not guaranteed. It will depend on the success of various factors, as well 

as their interconnections and parallel developments which will ensure it, if successful.  
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5.3 Personal opinion of the researcher 
 

After having spent many months, first looking for the right topic to the research, the company 

to work with and developing the whole process of the thesis, I believe to have a general and 

detailed expertise on the topic I researched. I have been reading many articles, news, research 

and studies on the matter as well as contacted dozens of people to interview. Moreover, I 

have been working for over six months now with Miscancell, and still work with them as a side 

activity. Therefore, I have spent most of my year researching and thinking of the topic of 

circular bioeconomy and its transition, as well as technology and all other aspects of the 

matter. 

My line of thinking, knowledge and expertise on this topic has greatly improved. I was 

convinced that innovation alone would be enough to power the transition, despite other 

factors and threats. But thanks to this thesis, I have now the knowledge to accept the contrary 

and that it is way more subtle. Many factors intertwine and it is a long and complicated process 

to develop. Having had inside information from a start-up working exactly towards this goal, 

it is a daily struggle but also a daily challenge, which is somehow motivating. Coming from a 

more practical background, with a bachelor in International Business, and a few years of 

working experience behind me, studying in a more academic environment also taught me a 

lot. It showed and convinced me that there are many levels and actors who are key for the 

development of such transitions in practical terms. 

I am now more inclined to a multifactorial approach to develop the goal of a circular 

bioeconomy and I still strongly believe in its potential and positive impacts on all three aspects 

of the triple bottom line. I do believe, that if there is an economic system which can help both 

make our societies prosper as well as mitigating the impact of it on the environment as much 

as possible, or even creating regenerative activities, the circular bioeconomy is the one to 

chose. Being realistic, I believe that capitalism will be the prevalent economic model used 

worldwide in the coming decades or longer, and taking into account developing countries, and 

current ideologies, I do not see any kind of degrowth or stagnating economies being viable or 

even desirable, in my opinion. Therefore, there is a need for the most sustainable way of 

enabling societies and humans to prosper, while reducing as much as possible the impact they 

have on the environment. An absolute decoupling is most desired then and the only way to 

achieve it as fast as possible, as well as the most feasible way to do it, is by implementing a 

circular bioeconomy economic model. The question as to how to get there is the most 

important than, and I believed innovation as being the only real factor enabling this aim. I do 

now recognize, that even though technological innovation plays a key role in enabling the 

transition, it cannot work alone. Indeed, as has been argued in the research, many other 

factors first enable innovation to happen, or at least facilitate it, such as institutional and 

regulatory tools creating the most suitable framework for those to develop. Also, business 

models and strategies are prominent factors in enabling the transition, as they can implement 

innovation but also via their own changes and adaptation, lead to further innovation within 

their own organizations. Moreover, as has been stated in some interviews conducted, as many 

aspects of society should be included in this transition, in order to create an interconnected 
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system with the final aim of making it the new overruling paradigm. Examples could be to 

introduce more study programs in order to create a pool of future employees able to power 

this model, but also create more regulations and legal tools to facilitate and foster the 

transition by all means. It is therefore a whole system which needs to be created. 

The MLP enabled me to get deeper insights on how transitions function, as to what drives 

them and which are the practical implications they can have. It was also interesting to learn, 

that they can differ greatly in time, moving from one type of transition pathway to another, 

depending on external factors, such as disasters or wars but also as a consequence of more 

internal changing factors, such as niches and technologies or societal movements. There is 

therefore no perfect or most suitable pathway, but a combination of different ones, which 

eventually lead to the rise and establishment of a new dominant paradigm. It is therefore 

incremental, gradual and iterative; altogether. 

Moreover, thanks to the research, I got to know many aspects of sustainability, linked to the 

circular bioeconomy. From all interviews I conducted, the months I spent working with 

Miscancell and all the analytical research done, I increased my knowledge on the matter 

greatly, and developed a better and more in depth understanding of what transition entails, 

as well as circularity and bio-based solutions and their specificities and practical implications, 

but also what sustainability really is. The complexity, as to how to achieve sustainability in 

general, is a rather difficult and iterative process, in which all actors need to be involved but 

also in which each actor may understand it differently. Hence why, the various applications 

and ways of developing it. Some may try to reduce plastic wastes, others would prefer working 

on the energy transition and others might try to raise awareness on deforestation or air 

pollution in particular places or some would want to develop a new technology to power 

planes without emitting any greenhouse gases. Yet, I now believe that there is no best way to 

approach it, there is no right or wrong in how to tackle the problem of sustainability and its 

lack of it in societies, but the only right thing to do is to tackle it from all possible aspects as 

possible. In the end, the new paradigm of circular bioeconomy will only be happening if all 

aspects of society move towards this goal. Nevetheless, a sound and proper defined 

framework with fixed goals also need to be developed, in order to give a red line to follow and 

guidelines to fix the terms of it.  

Thanks to this research, I also feel even more curious on sustainability itself, with a strong 

interest in the bioeconomy and circularity, as to what can be done in real life and in practice 

to implement and develop such solutions. My focus is somehow very much oriented towards 

practical implications and how to have a direct impact in real life, as to develop sustainability 

in a way. Working with Miscancell, was a personal investment as well, in terms of time and 

efforts and led to me higher my interest in businesses working towards the circular 

bioeconomy even more.   

Some peers from my program rather look for careers within institutions, such as ministries or 

municipalities, others rather in NGO’s, think-tanks or research institutes and even though I do 

find those careers paths interesting and rewarding, I believe that this study also showed me 

my strong interest in working with businesses, at least for now. This whole research allowed 

to understand myself better, as to what motivates me and what drives my personal interest 
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in sustainability but also where my competencies could be most valuable. Considering my 

background in International Business, I feel like working with businesses and developing new 

strategies and helping with the implementation of sustainable practices is what would be most 

interesting for me, as a start of career.  

It may be difficult to grasp for some, but in reality, sustainability can only flow from decision 

made by people in position to do so, in order to develop and implement strategies, which are 

in turn only enabled by innovation in practice, as it provides the practical piece of the puzzle 

that only allows the whole to happen and prosper.  

To come back to the opening of the thesis and its aim, thus exploring the idea whether Albert 

Schweitzer was correct in saying that humans will end up destroying the earth, this question 

remains unanswered. As this can be a very subjective statement to make, it is preferred to 

keep this affirmation as a question 

 

5.4 Post positivist stance and philosophy of the research  
 

The researcher, in a post-positivist research, acknowledges the possibility that the results of 

the research may be influenced by his own values, beliefs or background, professional or 

educational. It is therefore needed, for the researcher to take a step back and recognize the 

potential subjectivity of the result, by putting them in perspective and allowing the reader to 

question the results of the research in concordance of the person in charge of the writing of 

the study (Berger, 2013). 

By having an educational background in international business, before studying a program in 

environment and society studies, the researcher may have a more “business-like” approach 

to the research. Also, the researcher already had over two and a half years of professional 

experience in businesses, working in sales, business development, customer support and 

project management, which could also influence the ways in which he considers the topic 

explored. This in turn might have influenced the researchers’ problem and question making 

of the research. Moreover, it potentially bias the results, in the following way: the researcher 

having a strong focus and understanding of business and profit making companies, might be 

also focusing more on business ideas or corporate accounts.  

In order to try to mitigate this potential bias as much as possible, the design and aim of the 

research, was not only, to give credits to technological innovation as a way for businesses to 

create value for society, the environment and financial returns for themselves, but to consider 

different approaches and drivers of the transition, in order to understand the topic through 

different point of views and ideas. By doing so, the researcher made sure that the objectivity 

of the results were as high as possible. Nonetheless, it is important for the reader of the 

research, to take into account the stance of this study. The reader can then, make his/ her 

own opinion on the matter studied, and see the results through a more subtle light, enabling 

him/ her to grasp the possibility of other views and opinions on it. 
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5.5 Opening for further research 
 

It is easy to wonder whether technological innovation could here have a role to play in 

mitigating the rebound effect. Based on the interview of M. van de Peppel, the founder of 

Miscancell, the solution resides in regenerative purposes of business activities. His company 

aims at creating value and being a profitable company, while also having positive 

consequences on the environment. Thanks to the nature of the crop used in their production 

activities, it is possible to store carbon into different composites, as well as having other 

regenerative and protective outcomes, such as fertilizing the soil, reducing erosion, 

regenerating degraded and polluted areas and creating shelter for wildlife. He argues, that 

regenerative activities are key and that all businesses should try to move towards this goal as 

well. 

It is however difficult if not impossible, to currently measure whether regenerative purposes 

are enough to trade-off emissions and pollution. It is also rather complex to know which 

biomass use or end of life strategies are most beneficial. It is therefore not possible to exactly 

draw a conclusion, as to what extent can technological innovation help in making sure that 

the transition towards a CBE eventually leads to sustainability.  

Finally, an approach on the creation of shared value (CSV) and the development of shared 

values, intertwining societal and environmental benefits to profit making and economic 

performance, would be an interesting topic to study in this regard. As the transition towards 

a circular bioeconomy aims at sustainability eventually, and since the research shows that 

there any many and various drivers and factors at play facilitating and stimulating this process, 

a CSV approach could potentially give a better understanding of how the socio-economic 

structure could be designed in the most adequate way as to create benefits for all three 

aspects of the triple bottom line, hence leading to sustainability of the paradigm. Indeed, by 

linking all three aspects of the triple bottom line, a CSV approach would create strong 

interdependencies between them all, and pushing for benefits for all, thus creating a system 

in which environmental or societal damage would likely not happen, or even improve to the 

extent where sustainability is the norm. Researching on this topic, linking it to a circular 

bioeconomy model would be a relevant and very interesting matter of study. 

However, there is only little focus on solutions concerning product design and the end of life 

of bio-based products. The interviewees highlighted as key challenges for implementing 

circular strategies impeding policies and regulations, costs and the small size of bio-based 

markets so far. But as a matter of fact, there is still a lot of research to be done on topics 

related to the disposal and end-of-life of bio-based alternatives, as well as issues related to 

the need for minerals and metals. Many of the technologies developed and technology based 

innovations, as well as abundant mainstream products, such as cars, electronics and robotics, 

need various metals and minerals in order to function. Additionally, there are high chances 

that it will occur for the decades to come. However, the long term viability and sustainability 

of the mining industries linked to the extraction of the needed materials. Moreover, the e-

wastes (electronic waste) linked to those activities and modern lifestyles show for the moment 

very little recyclability characteristics, and so far there is no marketable bio-based alternative 
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to it. Therefore, the complete shift in paradigm towards a fully sustainable model is 

questionable and seems unrealistic so far, regarding the extent of markets and companies, 

especially within the mining and electronics sector. Even if circular practices cover all sectors, 

and if the need for raw materials can be covered by bio-based sources, there will still likely be 

part of the economy which will need to extract fossil resources which cannot yet be 

substituted by any of the previously mentioned means; hence electronics, robotics and 

transportation.  

The question which can be explored next, is whether and to which extent those 

“unsustainable” sectors and activities can be made more sustainable or whether circular and 

bio-based practices and technologies could eventually bridge the gap in the future. This could 

be an interesting topic to research, based on the findings of this research and lead to more 

scientific research to be elaborated. 

I will end my thesis by stating the following, there is no right or wrong decision to make, but 

the one we make is our responsibility to make it right. As a result, a system can be improved 

towards a better one, it is an iterative process in which all should be included towards a 

common goal, where it is everyone’s responsibility to make it right. 

 

When a flower, you fix the environment in which it grows, not the flower – Alexander Den 

Heijer, Nothing you don’t already know (2020) 
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