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				John Cage wrote 4’33” as a modern music work (1953). It is not played by performers using instruments, but tacet: instruments are not used at all. This does not mean it is a silent work. It is a creation built up of ambient sounds, of that which is present in the moment. 

				Silence is the invitation to explore what truth is and experience that truth is an unfolding quality within each of us. The essence is that that the supposed division between ourselves and others or our environment is recognised to be an illusion. 

				Cage wanted to remove all traces of the ego of the composer in this work. The way the performance sounds is not about the composer, but about the collective – or field – in the audience. 

				The realisation of a circular economy presupposes a mind shift. The challenge is to abstain from an ego-economy (‘I’, materialism and competition) and work towards an eco-economy (‘we’, values and sharing). This process is supported by personal growth. Silence and attention to personal development is crucial anda key factor in society as well as in education. 
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				1.1. Introduction - Circular Economy

				Fontys aims to be a recognisable co-creator of knowledge in the circular economy. The potential added value of the circular economy lies in the co-production of a sustainable economy and a vital society based on social justice (Hawken 1993; Fontys, 2016; Thelosen 2017).2 Voices throughout the past two centuries have been advocating the intrinsic value of the Earth and the importance of social justice. Some voices led to societal revolutions, such as those of Karl Marx and Friedrich Engels with the four volumes of Das Kapital; Kritik der politischen Ökonomie [Capital: Critique of Political Economy] (1876-1894). As Thelosen (2017) describes, capitalism has not only an ecological but also a deep social impact. Free capitalism leads to a concentration of resources and access to opportunities for a small group. 20% of the people possess 80% of the wealth. Logically, this means that possession of or access to resources – such as food and fresh water, or health and educational resources – are unequally distributed. Fresh water is a primary need, yet it is not universally available. By contrast, a modern product such as Coca-Cola is. Did we somehow take a wrong turn along the way? Maybe the democratic cooperative of responsible citizens can remedy the negative effects of the two main economic systems: capitalism (free market) and communism (government control), as Jan Jonker (2013) suggests.3

				How are we to prepare for a civilised society and a sustainable economy? Today’s students and professional practitioners will be confronted tomorrow with questions and practical problems that we do not yet know about. Arjen Wals (2015) emphasises that it’s for this reason that today’s teachers should stimulate the open attitude and open heart that are needed to address these future issues.4 

			

		

		
			
				1	The authors would like to express their gratitude to Richard Kok and Peter Ramaekers for their valuable comments and contributions.

				2	Fontys Focus 2020; (2016) Eindhoven, p.5; Thelosen, R (2017); Solidaire economie – Een vernieuwende visie op maatschappelijke verantwoord ondernemen [Solidarity economy –An innovative vision for corporate social responsbility], Nearchus Assen; Hawken, P. (1993); The Ecology of Commerce: A Declaration of Sustainability, Harper Business, New York. 

				3	Jonker, J. (ed.) (2013); Werken aan de WeConomy. Duurzaamheid coöperatief organiseren [Working on the WeConomy. Organising sustainability cooperatively], Kluwer Deventer.

				4	Wals, A. (2013); Sustainability in Higher education in the context of the UN DESD: a review of learning and institutionalisation processes, in: Journal of Cleaner Production, 62(1), pp. 8-15. http://dx.doi.org/10.1016/j.jclepro.2013.06.007; Trencher, G., M. Yarime, A. Kharrazi, (2013); Co-creating sustainability: cross-sector university collaborations for driving sustainable urban transformations, in: Journal of Cleaner Production vol 50, pp.40-55. 10.1016/j.jclepro.2012.11.047. 
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				There are a few things about the future that we can anticipate. One way or another, tech-nological developments and big data will be relevant. We can also expect that people will have widely varying views on circular economy or the way they define it. In order to enable everyone to understand each other it is necessary to develop a frame of reference with respect to circular economy. This is the primary goal of this book. 

				The act of developing a frame of reference raises a number of questions. How do we perceive circular economy? Is circular eco-nomy also an economy of ‘happiness’ instead of solely ‘material values’? Which conceptual lenses can be used to interpret phenomena such as New Business Models and public benefit corporations? What are consideredto be best practices of circular economy in the Netherlands? How can we combine pattern recognition with practical methodsthat empower and stimulate agency? 

				In the following chapters, the authors will share their views on circular economy, in collaboration with external co-authors. During the writing process, the collaboration sometimes proved to be both inspiring and confronting. As one director shared in the preparatory phase of this book: ‘I’m aware I postponed the interview with you, because I do not know how to address circular economy nor the necessary mindshift within my department.’ 

				Of course, learning challenges us to move out of our comfort zone. The authors are very much aware that views on circular economy and therefore opinions about the role of technological development differ widely. Do you believe that technology will provide answer to any problems we encounter, since technology has brought us this far already? Do you look at competition as something that brings out the best in people? Are you of the 

				opinion that it’s a problem that certain metals used in cell phones will become scarce in the near future? In this book, it is accepted that circular economy requires transformation, not only of our activities, but of the way we think and feel – our convictions and world view– about economy.

				Scope and aim of the book

				This book has been written with two aims in mind. The first is to encourage students to be critical by stimulating them to form their own opinions about circular economy. A concise overview of milestone literature may be helpful in establishing some context with respect to the developments that have taken place in past decades, and is therefore presented in this chapter. We start with some historical background in order to enable readers to become more sensitive to the ‘long wave’ of developments.

				Relatively soon after the start of the Industrial Revolution, the social and ecological impacts became visible and gave rise to critique on how capitalism functions and its negative effects on both people and the natural environment. In the second half of the twentieth century, it became clear that the human species had reached the point of being able to inflict irreversible damage on its own living environment, leading to a loss of productivity and a loss of agency. This simply doesn’t seem to be in our common interest.

				The second aim of this book is to explore de-velopmental perspectives on circular economy. This exploration includes a description of existing concepts and methods. By reading the chapters about The Natural Step or Biomimicry, students can understand a little more about the relationship between economics and the natural environment. The chapters on the economy of happiness and the philosophy of circular economy highlight some of the philosophical aspects. There 
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				are also chapters on new business models, technological challenges and impact on education. Development can be defined in several ways:

				A. Thematically. This could include New Business Models, new techniques such as 3D printing and block chain, big data, lessons from nature, practices and examples. 

				B.	Through circular economy and theoretical frameworks and methods. Examples are Biomimicry, The Natural Step and Cradle to Cradle. 

				C. From a disciplinary point of view. For in-stance within organisational sociology, the relationship between circular economy and organisational development (institutions, systems, new interdependency chains, vital coalitions), or the relationship between circular economy and society at the collective level (changing network relationships, new local energy cooperatives, responsible economics). 

				D. Through circular economy from a philoso-phical viewpoint. Is there an alternative to the Gross National Product economic standard, such as a National Happiness Product? We’ll explore the Western rational control paradigm, man´s inclination for greed and collecting more stuff than necessary for survival, humanity and world views, and development as an emergent characteristic of complex systems.

				The next section describes circular economy as a complex socio-economic activity.

				1.2. Circular Economy aS a social complex phenomenon

				Since the start of the Industrial Revolution, our collective economic undertakings have overstretched the resilience of the natural environment by far. Basic needs such as clean air, fresh water, safe food and biodiversity are being transformed rapidly by the 7.5 billion people on our planet. All over the world we are building cities, airports, harbours, railroads, production facilities and so on. Since the beginning of the 21st century, more than 50% of all people have been living in an urban setting. This is unprecedented in the history of humankind. 

				At the beginning of the 21st century, there is a growing awareness about the need to develop alternatives for the dominant economic model and the way we are living and consuming energy. The urgency for change is addressed in economic forums, science communities and in the political field. ´Without concerted action, the very future of our planet is in peril´, said Mrs. Christine Lagarde of the IMF in Davos in 2013.5 There is broad recognition of the difficulties involved in dealing adequately with risks that are inherent to our ‘global risk society’ as Beck calls it.6 In the 21st century, ‘we live not in times of change but in changing times’, as Jan Rotmans says.7 We’ve entered the Anthropocene age.

				Yet, despite the valuable Earth Charter, the Millennium Goals, the 2015 UN Climate Change Conference in Paris and preceding international efforts, we haven’t yet been able to achieve substantial progress. We have to acknowledge that there are no easy solutions for deeply rooted wicked problems.8 

				 

				Why is it so difficult to change the system? 

			

		

		
			
				5	imf.org/speeches/2013, accessed 17-04-2017. Polity Press.

				6	Beck, U. (1999); World Risk Society. Cambridge.

				7	Grin, J., J. Rotmans, J. Schot (2010); Transitions to sustainable development: new directions in the study of long term transfor-mative change, New York. Rotmans, J. (2005); Societal Innovation: between dream and reality lies complexity, Rotterdam.

				8	Rittel, H., M. Webber (1973); Dilemmas in a General Theory of Planning, in Policy Sciences, 4(2), 155–169.

				9	Dentoni, D., V. Bitzer, S. Pascucci (2014); The role(s) of universities in dealing with global wicked problems through multistakeholder initiatives, in: Journal of Cleaner Production, 106, pp. 68-78, http://dx.doi.org/10.1016/j.jclepro.2014.09.050.
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				Problem definitions and solutions are contested and vary according to the value systems of the actors.9 The complexity of the transition process requires transdisciplinary approaches. The authors in this book represent a variety of conceptual lenses that together express a systemic and evolutionary viewpoint on circular economy. These perspectives will be presented in the chapters to follow. We feel it is more fruitful to explore differences than suggesting that one definition creates clarity. This also means that we choose not to reduce circular economy to a narrowly described definition of a production household or closed loops of material use. 

				Having said this, as an introduction we will give an overview of the principal approaches to and definitions of circular economy in the next section.

				1.3. Principal approaches to and definitions of circular economy

				In the literature we find circular economy defined in different ways. That is to be expected, because complex and systemic problems are ambiguous and diagnoses as well as solutions are contested. Let’s take a look at the definitions, perspectives and approaches in order to find the common denominators. 

				Take-make-dispose

				The circular economy is often defined as being the opposite of the linear economy. The linear economy model is commonly characterised by ‘take-make-dispose’. One main problem with this perception of the economy is that it has a tendency to produce for what is euphemistically called ‘external effects’. Among 

				these external effects is the impact on the natural environment. Pollution by disposal of chemical waste and oil spills are examples of external effects. Another effect is the unequal distribution of wealth. According to an analysis by Thomas Piketty (2013), the wealthy have become substantially wealthier over the past 200 years. This is capital at work. The long term interest on capital is 5%. When the eco-nomy grows more slowly, then the relative proportion of capital automatically increases.10 

				It is easy to see how this money-oriented economic system, organised in a ‘take-make-dispose’ fashion, creates a dependency on resources in the long run. Natural resources end up in landfills or incinerators. 

				Reduce-reuse-recycle

				As the opposite of linear economy, circular economy can be characterised by ‘reduce-reuse-recycle.’ The assumption is that ‘reduce-reuse-recycle’ in effect will decrease our need for natural resources. José Potting et al. (2016) mention a more extensive list of ten elements that combine to create the circular economy:

				Refuse - making products obsolete

				Rethink - intensifying product use

				Reduce - more efficient production

				Reuse - products used again by other users 

				Repair - fixing broken products

				Refurbish - fixing and modernising products 

				Remanufacture - using parts in new 

				products with the same function

				Repurpose - using parts in products 

				with new functions

				Recycle - harvesting materials 

				for the same or lesser quality

				Recover - incineration of materials 

				for energy production11

				Waste equals food

			

		

		
			
				10	Piketty, Th. (2013); Le Capital au XXIe sciècle [Capital in the Twenty-First Century], Editions de Seuil, Paris. 

				11	Potting, J., M. Hekkert, E. Worrell, A. Haanemaaijer (2016); Circulaire economie: innovatie meten in de keten [Circular economy: Measuring innovation in the chain], Den Haag. 
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				In the Cradle to Cradle™ approach developed by William McDonough and Michael Braungart (2002) – or equal standards – ‘waste’ is seen as ‘food.’12 The notion of upcycling suggests that the design of products and processes even can contribute to nature’s restorative potential: ‘regenerative by design’. ‘Rather than seeing materials as a waste management problem, as in the cradle-to-grave system, cradle-to-cradle design is based on the closed-loop nutrient cycles of nature, in which there is no waste. Just like nature, the cradle-to-cradle design seeks, from the start, to create buildings, communities and systems that generate wholly positive effects on human and environmental health. Not less waste and fewer negative effects, but more positive effects of regeneration, seed, growth, plant, product, ‘upcycle’ and/or seed, growth, plant, product etc. One organism’s waste is food for another, and nutrients and energy flow perpetually in closed-loop cycles of growth, decay and 

				rebirth. Waste equals food.’13 One example of a product arising from this perspective is the Mirra office chair by Miller. This chair is fully decomposable and recyclable for 96% of its components. The chair has 42% recycled components and contains no PVC.

				Restorative and regenerative by design

				According to the Ellen McArthur Foundation (2013), a circular economy ‘is restorative and regenerative by design, and aims to keep products, components, and materials at their highest utility and value at all times. The concept distinguishes between technical and biological cycles. … A circular economy is a continuous positive development cycle that preserves and enhances natural capital, optimises resource yields, and minimises system risks by managing finite stocks and renewable flows.’14 Ken Webster describes the circular economy as a world of flows (2015): ´in a circular economy products and processes are designed with a focus on the reduction of 

			

		

		
			
				12	McDonough, W., M. Braungart (2002); Remaking the way We Make Things, North Point Press New York.

				13	https://wewanttolearn.wordpress.com/2012/04/16/waste-food-cradle-to-cradle accessed 17-04-2017. 

				14	www.ellenmacarthurfoundation.org/circular-economy/overview/concept, accessed 17-04-2017.

				15	Ellen MacArthur Foundation (2013); Towards a Circular Economy: Business Rationale for an Accelerated Transition, zp. Webster, K. (2015); The Circular Economy A Wealth of flows, Isle of Wight.
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				use of materials and natural resources, the maximisation of reusability of components and minimisation of waste (Fig. 1)´.15 

				The notion of a world of flows is in line with sociological insights as formulated by Castells (2010) in his milestone book ‘The rise of the network society’. Castells describes the economic and social dynamics at the beginning of the information revolution and explains how the network society creates worldwide interdependencies.16

				For those who like to think in financial terms, circular economy is potentially a solid green economy. By 2030, according to McKinsey, the circular economy could have a value of 15% of the worldwide economy, with a net economic benefit of €1.8 trillion.17 For the Netherlands, this means 54,000–80,000 new jobs and an economic profit of €7.3 billion.18 

				Biomimicry: Innovation inspired by Nature

				In biomimicry or ecomimicry, nature’s designs and processes are studied and then applied as a means of solving organisational and economic problems. An example is studying a leaf to develop better solar cells. As described by Janine Benyus (1997), the ‘Innovation inspired by Nature’ approach uses three key principles:19 Nature as model, Nature as measure and Nature as mentor. In a way, biomimicry is more a revival of ancient knowledge than a new approach. Throughout the centuries humans have turned to nature for ideas and practical uses. Leonardo Da Vinci designed aeroplanes using the wings of birds as a reference, and knowledge of the medicinal qualities of plants 

				and herbs was quite common. Nature is built up of cycles. These can be either chemical or biological. The sun is a catalyst for processes such as photosynthesis, through which green plants convert water and minerals into glucose, which is stored in the roots, leaves and stem. We can also learn from nature that solutions are contextual and place-based. Nature works with diversity. There is no one solution that fits all.20 In the chapter on biomimicry, Bowine Wijffels and Sietske Smulders-Dane will elaborate on the principles of nature.

				New business models

				The new business activities in circular eco-nomy and New Business Models share a line of thinking in terms of circular flows, innovation and a long-term orientation. They maximise the combination of economic, social and ecological values and are produced in complex networks where collaboration and co-creation are essential.21 Seeters and Van den Oord formulate a typology of new business models and elaborate on an example of a new business model in their chapter. 

				Looking at these definitions of circular eco-nomy, the systemic aspect, the undertone of evolution and ‘getting in balance with nature’ strike us as being the common denominators. 

				1.4. Transdisciplinary approach to the circular economy

				As described above, we have adopted a broad definition of the circular economy. The main reason for this is that economy is primarily a 

			

		

		
			
				16	Castells, M. (2010); The Rise of the Network Society (2nd edition), Wiley-Blackwell Publishing, Chichester.

				17	www.mckinsey.com/sustainability-and-resource-productivity (2015) accessed 19-04-2017.

				18	economie.rabobank.com de-potentie-van-de-circulaire-economie (2015), accessed 19-04-2017.

				19 Benyus, J.M., (1997); Biomimicry: Innovation Inspired by Nature, New York.

				20 Joustra, D.J., C. van Leenders, B. Wijffels (2013); Tien perspectieven uit de natuur [Ten perspectives from nature], Utrecht.

				21 ING (2015); Rethinking Finance in a Circular Economy, Amsterdam; Jonker, J. (red.) (2014), Nieuwe Business Modellen, Samen werken aan Waardecreatie [New Business Models, Working together on value creation], Amsterdam.
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				human activity, and therefore embedded in social structures and cultural perceptions. Ina Horlings (2010) and Jifke Sol (2012) mention factors such as trust and the quality of relationships as explanatory variables in the way vital coalitions function.22 Given this perception of the character of circular economy, a transdisciplinary perspective seems unavoidable. The circular economy combines economic, technological, institutional, psychological, biological, cultural, social and ecological aspects. In their chapter, Nus Waleson and Albert Kivits explore the socio-psychological dimension of the circular economy.

				We see that despite the potential and clear benefits of circular economy, the transition process is not easy, to say the least. Cees Jan Pen describes the efforts of the Dutch government to stimulate circular economy. The long list of publications precisely illustrates the point that this development is outside of the governmental zone of control. Collaboration is a prerequisite. Many factors hinder entre-preneurs and other actors in embracing the positive benefits. In addition, the circular economy requires collaboration within chains and networks, action perspectives and a reflective mode that broadens the mental horizons of entre-preneurs. This is relevant since we seek to increase people’s capacity to act instead of falling into a state of apathy because the problems are perceived to be too large to overcome. 

				‘All Quadrants, all Levels’

				To do so, we need to understand the relation-ship between the development of new business models, regional cultural orientations and the relationship with personal orientations (individual and world view, leadership). The philosopher Ken Wilber brought these aspects 

				together in an analytic framework titled‘All Quadrants, All Levels’ (Fig. 2).

				In his AQAL model, Wilber (1996, 2000) combines individual and collective aspects with inner and outer aspects.23 Inner and individual aspects refer to an individual’s personality, convictions and personal value orientation. This also concerns the feelings one can have towards the collective aspects, which can be either congruent or conflicting. The inner and collective aspects refer to shared values, collective identity and culture. These vary over domains, regions and nations. Generally speaking, hospital nurses are likely to differ from government policy officers in terms of their inner motivation to seek their career. The language of the cultural heritage of Limburg (‘11e van de 11e’) and Friesland (‘It giet oan’) express identity and cultural values within the Netherlands. 

				The individual and outer aspects refer to the social and economic activities and behaviour of an individual, for example, the circular economy activities of an entrepreneur or the behaviour of a football supporter whose club has lost a match. The collective and outer aspects are expressed in institutional structures, regulations and other forms of collective systems. 

				Examples include our educational system with its diploma system, the bureaucratic way in which governments function, or the way that social welfare is regulated by an administrative system with login codes. 

				Wilber’s model enables the combination of the relevant factors in a transdisciplinary approach which is promising for developing action perspectives. A transformation can take place when the qualities or aspects within 

			

		

		
			
				22 Horlings, I. (ed.) (2010); Vital coalitions, Vital Regions, Wageningen; Sol, J., et al. (2012), Social learning in regional innovation networks: trust, commitment and reframing as emergent properties of interaction, Journal of Cleaner Production, http://dx.doi.org/10.1016/j.jclepro.2012.07.041 accessed 19-04-2017; Horlings, I. (2017); Transformative socio-spatial planning, enabling resourceful communities, Groningen. 
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				the four quadrants are interlinked dynamically with each other, as expressed by the spiral in the middle. 

				The spiral can be read as expanding circles. Relevant aspects of the four quadrants are, for example, the physical, emotional, cognitive and spiritual. Each aspect can evolve over time, so there are ‘levels’ within each quadrant. These levels express increasing complexity and the new qualities that emerge from that complexity. In Chapter Two, Sietske Smulders-Dane and Bowine Wijffels explain these developmental levels in greater depth.

				We feel that the complexity at hand requires not only a rational orientation, but also additional sources of knowledge such as intuition and the wisdom of the heart. Following Wilber’s model, the circular economy is not only the transformation of production based on natural principles, but also a transformation of institutional systems and a transformation of cultural identity. Personal beliefs and inner leadership are crucial factors. For educational environments, this raises the question as to what extent ‘Bildung’ has a place in curricula 

				in the education of young people. Arjen Wals(2015) describes Bildung as ‘the semi-auto-nomous process that enables individuals to 

				become more human through inner ex-ploration and interaction with the world’.24

				As a working hypothesis, the transformation of an ‘ego-driven socio-economic system into a collective eco-driven society’ is part of a new socio-economic paradigm in which our relationship to our natural environment and the relationships between human beings are rebuilt. The key message is that humans and nature are not separate. According to Peter Senge et al. (2005), the whole is present in any of its parts – and it can be experienced.25

				What is the primary focus of any economic activity?

				Maybe – and this is at the root of the economic system – we’ve come to wrongly accept that it is okay to take more than one needs to live. As Mahatma Gandhi said, ‘the world has enough for everyone’s needs, but not for everyone’s greeds.’ Thomas Rau and Sabine Oberhuber (2016) explain how we have to consume more 

			

		

		
			
				Fig. 2: Wilber, A Theory of Everyting.
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				and more to keep the economic system stable.26 Manufacturers apply different strategies such as ‘designed to fail’, ‘designed to be outdated’, and ‘designed to be out of fashion’. Products are not meant to last; they have an expiration date built in, simply to ensure that consumers will buy more products. However, this has not always been the case. A century ago, the main reason for coming up with new consumer products was that they made life easier or safer. For instance, Edison’s light bulb was an improvement in lighting, given the fire risks of candles and oil lamps. Pioneers and producers were eager to improve the quality of their products, and they were absolutely successful in doing so. The fire station at Livermore, California has a safety light bulb that has 

				been burning continuously since 1901.27

				From goods to service

				Thomas Rau and Sabine Oberhuber (2016) propose a circular economic model in which ownership and responsibility for the materials are reunited once again. A producer who remains the owner of the materials starts thinking about long-term responsibilities. This can be achieved by offering products not as a property, but as a service. You buy the lumen, instead of the bulb. When the contract ends, the bulb returns to the producer. To support this responsibility, Thomas Rau suggests the introduction of a ‘Materials Passport’. In such a passport the materials that are used in a product are registered, as well as the place they are located. The consequence is less 

				waste, which is better for our Earth. Not all economic activities have a profit maximisation mindset. Craftsmen in wood or pottery find dignity in making quality products. A self-taught furniture maker once told how a commission for a cabinet led to a construction process in his mind. While sleeping, he saw how to make the connections and what piece of wood would be suitable for the different pieces of furniture. ‘The wood tells me what to do,’ he said. His cabinets were solid and lasted a lifetime. Unfortunately, high-quality products have an economic downside In that the producer easily ends up with a saturated market. For the craftsman, this wasn’t a big problem. His production volume was limited. However, for the light bulb producers this was a problem since they had a cost effectiveness strategy aiming at large production volumes. They came up with a solution: the technical lifespan of a light bulb was limited to 1000 hrs, thus ensuring the continuity of mass production and cost effectiveness. The incentive of the producers had changed from ‘safety’ to ‘profit’.

				The question to be answered in the circular economy is how to shift from a materialistic growth orientation towards an orientation that dynamically balances resources and the system boundaries of the Earth. The Dutch Social and Economic Council (Sociaal-Economisch Raad (SER)) states that the circular economy is an economy that manages products, material end resources efficiently and socially responsibly within the limits of the ecosystem in such a 
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				26	Rau, Th., S. Oberhuber (2016); Material Matters, het alternatief voor onze roofbouwmaatschappij [Material Matters, the alternative for our roofing company], Amsterdam.
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				way that future generations retain access to prosperity. The council adds that ‘quality oflife’ for citizens is the key value.28 

				This hints at a notion of economy of happiness instead of an economy of products and services. In their chapter, Nus Waleson and Albert Kivits explore the limits and benefits of a National Gross Happiness.

				1.5. Economic growth andindustrial revolution

				The notion of growth of productivity is a key element in neo-liberal economics. Historically seen, however economic growth is a relatively new phenomenon.29 18th century England, together with Holland, was amongst the wealthiest countries in the world. The average Englishman spent 60–80% of his income on primary needs, especially food. The life expectancy of the 7 million inhabitants was 37 years. Food scarcity was common and the life standard of the common man was at a bare minimum. There was little economic growth, some 0.25% per annum during the 18th century. In the rest of Europe the situation was even worse. The 21 million inhabitants of France had an average income per capita 20% lower than 

				in England. Starvation did occur. The average life expectancy was 31 years. Between 1692 and 1694, 2.8 million French died of famine, followed by Estland and Finland, and Scotland. In all of these countries, up to 30% of the popu-lation died (Harrari, 2017).30

				Industrial revolution equals energy revolution

				This changed with the Industrial Revolution. From 1750 onwards, new techniques were introduced, with the steam machine being a well-known example. Until then, people depended on what the land could produce, be it food or wood for heating. New techniques changed this dependency drastically. In 1700, 3 million tons of coal were produced in Great Britain, increasing to 14 million tons in 1800, 70 million tons in 1850 and 275 million tons in 1913. 275 million tons of coal produced the equivalent energy of 1.375 million m3 of wood. 

				The combination of new techniques and the energy revolution boosted economic growth. Between 1820 and 1870, the economic growth rate in Western Europe was 1%, and between 1870 and 1913 it was 1.33%. After the second World War the West European economy accelerated. Between 1950 and 1973 the 
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				Fig.3: © Centraal Bureau voor de Statistiek, Den Haag/Heerlen 7-11-2017.

			

		

		
			
				29	Based on geschiedenis.nl/archiefstukken, accessed 17 april 2017. 

				30	Harari, Y.N. (2017); Homo Deus, Een kleine geschiedenis van de toekomst [Homo Deus, A little history of the future], Bezige Bij Amsterdam. 
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				economy grew by 4% each year, and 2% per year over the next 25 years.

				1.6. Change of heart: limits to growth

				The Industrial Revolution also had negative effects. One of these was the exploitation of people as labourers. This exploitation has various aspects and is not limited to the Industrial Revolution. A significant part of the wealth in the 18th century – the Dutch golden century – was based on the transatlantic slavery system. Philip Curtin (1969) states that between 1519 and 1867, more than 10 million Africans were taken into captivity and transported to the Americas.31 This legally accepted economic system of slavery provided a continuous stream of workers for the plantation owners. From 1750 onwards, industrialising Europe faced social issues such 

				as child labour, bad working conditions and health and safety issues in factories. During the 19th century up until the beginning of the 20th century, a wave of social and health regulations swept across Europe, parallel to the abolishment of slavery in the second halfof the 19th century. The average life expectancy rose and living conditions improved. In the Netherlands, life expectancy rose in the period 1861-2010 to a solid 80 years (Fig. 3).

				In Man and Nature, George Marsh (1864) ex-plained how economy, nature and government are intertwined. The book was published just after the American Civil War.32 A ruthless capitalism took over, with Rockefeller building his first refinery and creating a monopoly in the oil business. A lack of intelligent design led to cities turning dark grey.33 Gradually, the meaning of life became less important than the question of how to survive. 
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				metres in height. The stories of Horace Greeley who travelled to the area under bad conditions led President Lincoln to sign the Yosemite Land Grant and the Maripose Big Tree declaration in 1864. 39,000 acres of land became national park. 

				It was only in the second half of the 20th century that public attention shifted towards the pollution of the natural environment. Signs that the resilience of the natural environment was overstretched reached the general public on several occasions and in various places.

				The great smog of London

			

		

		
			
			

		

		
			
				Over the years there have been advocates of an alternative. Ralph Emerson’s ‘Nature’ in 1836 was an early recognition of the intrinsic value of nature. Emerson suggested that reality is to be understood by connecting with nature: ‘nature as a path to self’.34 In Walden, Henry Thoreau (1854) combined Ralph Emerson’s deep ecology with the civil rights movement. He advocated the protection of the natural environment, even if this meant civil disobedience.35 In 1852, the majestic, tall sequoia trees in Calaveras Grove were discovered, with trees of up to 2,500 years old and 115 

			

		

		
			
				Silent Spring - the effects of DDT 

				In ‘Silent Spring’, journalist Rachel Carson (1962) exposed the hazards of the pesticide DDT.37 Many of the cases were known among scientists, but Carson revealed the effects of environmental pollution with considerable public impact. She accused the chemical industry of spreading misleading information. The recognition of the widespread ecological degradation and accumulation of persistent pesticides in food chains and the effect on human health ignited environmental awareness among the general public in a way that only Henry Thoreau’s ‘Walden, the Life in the Woods’ had done, some hundred years before.
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					The Tragedy of the Commons

					The population problem has no technical solution;

					it requires a fundamental extension in morality.

					- Garrett Hardin
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				39 Rotman, M.; Cuyhoga River Fire, clevelandhistorical.org; Time magazine/cuyahoga-fire, accessed 18-04-2017.
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				Apollo 11

				The 1969 epic Apollo 11 picture of Earth in space visualised the fra-gility of our habitat. In millions of households, the message arrived loud and clear: only a 10 km thick layer of air enables humanity to live and work on this planet. This notion of vulnerability added much to the awareness that nature does not need humanity, but huma-nity needs nature. Astronauts like John Glenn, Wubbo Ockels and André Kuijpers express feelings of humbleness, grace and gratitude for having seen the Earth from outer space.

				Limits to Growth- The Earth as finite system

				In 1972, Dennis Meadows and Donella Meadows suggested in their report to the Club of Rome that there were limits to eco-nomic growth.40 They analysed population growth and economic growth and confronted these trends with resource depletion. One conclusion from their study was that Earth is a finite system and therefore has limited resources. Another was that techniques are linearly effective in the extraction of raw materials. Two scenarios they formulated predicted the overshoot and collapse of the global economical system in the second half of the 21st century. A third scenario resulted in a stabilised world.
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				The 1972 report articulated for the first time the dynamic nature of our dependency on natural resources and on ecological system conditions. It illustrated the processes of ‘overshoot and col-lapse’ that can occur when these limits are approached. Meadows and Meadows suggested that adverse consequences would become obvious ‘within the next century’. Limits to growth provoked fierce controversy. A recent evaluation of the debate shows that there is unsettling evidence that society is still following the ‘standard run’ of the original study – in which overshoot leads to an eventual collapse of production.41
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				Earth overshoot

				To some extent, Meadows and Meadows have proven to be right. At the beginning of the 21st century, the Netherlands is 90-100% depen-dent on metals used for high tech applications, iron and natural rubber, and 80-90% depen-dent on rare earth metals.

				In recent years, methods have been developed to measure the supply of and demand for ecological services – including resources – generated by nature. One of these methods is the footprint, which is used to measure Earth Overshoot Day.42 (Fig. 4)

				Earth Overshoot Day is a result of comparing humanity’s total annual consumption (eco-logical footprint) with the Earth’s capacity to regenerate renewable natural resources (bio-capacity). Earth Overshoot Day marks the date when the demand for resources and natural supplies or ecological services in a given year exceeds the Earth´s regenerative capacity. Since the start of the measurement in 1981, Earth Overshoot Day has fallen earlier each year. In 2017, Earth Overshoot Day was on August 2nd.

			

		

		
			
				Fig. 4: Global Footprint Network National Footprint Accounts 2017.

			

		

		
			
				How many countries are required to meet the demand of its citizens...
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				Gaia – The Earth as a self-regulating organism

				A student in economics asked this question in class: ‘We learn that entrepreneurs want to make a profit. But what will they do if the rising temperature causes so many problems they won’t be able to continue their business at all?’ Without realising it, the student was referring to the logic of system integrity and the logic of living systems. Surprisingly, in the Western world we find it difficult to perceive our Earth as a living system. 

				In ‘Gaia: A New Look at Life on Earth’ James Lovelock (1979) put forward the hypothesis that the Earth can actually be seen as a living system. He posed the fundamental question ‘what is life?’ and compared the Earth, Mars and Venus, finding that the existence of life is the variable that explains the dynamic equili-brium state of the atmosphere and temperature on Earth.43

				This idea was radical, since traditional theory explained that life existed under defined chemical conditions. Lovelock rever-sed this and stated that life itself is managing the physical conditions favourable to life. Gaia is the accumulation of feedback loops – algae, bacteria, CO2 emissions etc. – that together stabilise the environmental sphere. 

				This notion of circularity is relevant for the understanding of the system dimension of circular economy: how multiple connected circles combine to form one complex system. 

				Our common future and our economy

				The 1987, the Bundtland report ´Our Common Future´ started a worldwide public debate to rethink the relationship between people, planet and profit. The commission believed that ‘a prosperous future is possible, but conditional to politicians will to begin managing natural resources to ensure sustainable human progress and human survival.’44 The report defined sustainable development as a development that ‘meets the needs of the present without compromising the ability of future generations to meet their own needs. The concept of sustainable development does imply limits – not absolute limits but limitations imposed by the present state of technology and social organisation on environmental resources and by the ability of the biosphere to absorb the effects of human activities.’45 
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				The commission was aware that it is impossible to separate economic development issues from environmental issues. Many economic activities erode the environmental resources upon which they are based. Environmental degradation can undermine economic development. Poverty is a major cause and effect of global environmental problems. It is therefore not fruitful to deal with environmental problems without addressing the factors underlying world poverty and interna-tional inequality.46

				Since ‘Our Common Future’, the concept People, Planet, Profit has been broadly accepted. Profit is often replaced by prosperity, expressing a broader focus on socio-economic well-being instead of financial profit only. RuudLubbers (2008) and Luk Bouckaert (2011) addPneuma and Peace. They point at the spiritual aspect of sustainability and peace as a con-nective element.47 This inclusive perspective on sustainable development aims at the long term and is normative, in the sense that scaleand time – wellbeing and opportunities forfuture generations – are taken into consider-ation. Peter Ramaekers and Jules Hinssen elaborate on this in their chapter on the philosophy of circular economy. 

				In the first years of sustainability literature, 

				people planet and prosperity were perceived as equal spheres. Presented as circles, the overlap between the spheres suggested sustainability. Later, the insight grew that there is a conditional relationship between the spheres. Prosperity is not a cause in itself, but is related to the well-being of people and has to be generated within the natural boundaries of our planet (Fig. 5).

				Earlier, in 1972 the UN Conference on the Human Environment in Stockholm had declared ‘Man is both creator and molder of his environment, which gives him physical sustenance and affords him the opportunity for intellectual, moral, social and spiritual growth. In the long and tortuous evolution of the human race on this planet a stage has been reached when, through the rapid acceleration of science and technology, man has acquired the power to transform his environment in countless ways and on an unprecedented scale. Both aspects of man’s environment, the natural and the man-made, are essential to his well-being and to the enjoyment of basic human rights the right to life itself.’ In other words, a circular economy is an economy that ‘takes responsibility for the whole’, as Kees Zoeteman puts it.49

			

		

		
			
				Fig. 5: Relationship between prosperity, people and planet.
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					Fig. 6: An Inconvenient Truth.

				

			

			
				
					Fig. 7: An Inconvenient Truth 2.
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				Climate change - An Inconvenient Truth

				In 2006, politician and Nobel prize laureate Al Gore Jr. published ‘An Inconvenient Truth’. He explained how humanity’s massive use of fossil fuels (coal, gas, oil) causes an increase in atmospheric CO2. The level of CO2 shows an accelerating increase from 1950 onwards. Since CO2 is a greenhouse gas, this leads to the melting of glaciers and ice masses in the North and South Pole areas. In a movie (2006) and a sequel (2017) Al Gore takes a firm stand against what he considers wrong action. Provocatively he says, ‘What were you thinking? What have you done? You knew what was going on.’50

			

		

		
			
				Scientific consensus on climate change

				There is broad consensus among scientists in the International Panel on Climate Change about the relationship between the rising CO2 level in the atmosphere and the rising average temperature on Earth. Carbon dioxide is often called a greenhouse gas. The Earth’s atmosphere and ocean water capture the rising temperature. Various mechanisms that are sensitive to changes in temperature are affected by this, including ocean currents, fish migration, the melting of glaciers, and the crumbling ice masses of the Antarctic. Changing currents will confront 

				indigenous fishing cultures with the possible disappearance of traditional fishing grounds, leaving them with no alternatives for food or sources of income. The production of food – grain and rice for instance – also depends on the climate. The breeding season of birds is connected to the availability of sufficient insects for their youngsters. One degree Celsius can make a huge difference for the timing of insect hatching. In short, the entire food chain is affected. ‘How can we choose between a short-term profit and a long-term beneficial relationship with nature?’ Gore rhetorically asked.

			

		

		
			
				The image in the 2006 movie of the flood reaching the 9/11 Memorial Center in New York was controversial. Only a few years later, in 2012, Hurricane Sandy caused the flooding of the New York Memorial Center. See Fig. 6 and Fig. 7. The intensity and number of hurricanes are related to global warming. 
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				Fig. 8: Unsustainable future growth.
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				The urgency 

				Mechanisms in nature do have a certain degree of resilience. Marten Sheffer (2009) explains that after reaching a ‘tipping point’, irreversible processes are triggered leading to a new state of natural balance. The Caribbean coral reef collapse and the birth of the Sahara desert in Africa are well-known examples. The Caribbean coral reefs were thought to be resilient ecosystems. The suddenness of their decline was a surprise, as was their failure to recover.51

				The message is that we cannot intervene thoughtlessly in nature without consequences. Several OECD indicators raise red flags. CO2 concentration, climate change, loss of biodi-versity, increasing numbers of motor vehicles, increases in population, overexploitation of 

				fishing grounds, water use and loss of tropical rainforest all add up to a negative balance (Fig. 8).

				Climate change

				The NASA movie about the annual dispersion of CO2 illustrates the global dependency of countries and the need for concerted action52 (Fig. 9).

				‘404’ is the parts per million CO2 in the air measured in 2016.53 The level of CO2 is an indicator of climate change. Bubbles taken from Antarctic ice show that in 1750 the level was 278 ppm54 (Fig. 10). The issue with this increase of 68% is the correlation between CO2 level and Earth’s temperature. 

			

		

		
			
				Fig. 9: NASA | A Year in the Life of Earth’s CO2
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				Fig. 10: Source DeConto and Pollard, 2016.

			

		

		
			
				The Earth’s thin atmospheric layer balances delicate biosphere mechanisms that keep the climate stable. When the CO2 level rises,the balances are easily disturbed. A continued growth in greenhouse gas emissions could provoke an unstoppable collapse of Antarc-tica’s ice, causing sea levels to rise by more than a metre within two generations – by the year 2100.55

				Increased sea levels will have a major impact on coastal delta areas all over the world, in Europe as well as in the United States, China and Bangladesh. Delta areas are economically strategic places, with harbours that have inter-national relevance for the global economy.

				1.7. Circular economy as a developmental perspective

				Looking at the historical development since the start of the Industrial Revolution we can distinguish stages of development, the second element of the AQAL model mentioned earlier. This includes the phase of mass production (Fordism), growing attention to safety and health regulations and care and education, culminating in the welfare state as described by Abram de Swaan (1988).56 During the 19th and 20th century, the globalisation of economic relations took shape.

			

		

		
			
				Laloux - levels of development 

				Over time, types of organisation have existedthat expressed the dominant world view andthat were able to address major challenges. Each time that humanity faced new, more complex challenges that required a new level of integration, new organisational models developed accordingly. Frederic Laloux (2014)described these levels of integration in ‘Rein-venting Organizations’.57 An overview of this is illustrated in Fig. 11. 

				•	The first level is that of small groups with family ties. Characteristics are a collective and reactive group without hierarchy and executive leadership. 

				•	The second level is the magical group which is tribe-like. There is limited specialisation. The elderly have a special ‘council of wis-dom’ status based on respect for their life experiences and their knowledge. Number of members: up to hundreds of people. 

				•	The third level of organisation development is the proto empire. There are chiefs, ranks and specialisations and strict regulations for obedience. The metaphor is the impul-sive wolf pack. Fear keeps the organisation together. The leader has to execute physi-cal power to keep the group members on track. This level of development is strong in short-term focus. Examples are street gangs and the Cosa Nostra.

				•	The fourth level of development is the conformist organisation, such as the army, fire brigades and also church organisations. Characteristics are self-discipline and self-control, stability-oriented and strong in planning for the long term. Formal roles within a hierarchy, top down authority and control – chain of command. 
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				Fig. 11: Laloux, levels of organisational development.

			

		

		
			
				•	The fifth level is achievement-oriented, aiming to perform better than the com-petition. Innovation, responsibility and personal capacities are important. The goal is to be ‘successful’. This is often translated into stakeholder value. Hierarchy and management are focused on targets. Examples are the Dutch VOC and present day multinational oil corporations. 

				•	The sixth level aims at equality and opportunities for all. Its characteristic is pluralistic-egalitarian. Everybody is considered to be equal and belong to the organisation. This level of organisational development focuses on culture and the empowerment of employees. It is less goal-oriented. Examples include modern emancipator movements and schools. The hierarchical structures still exist, but a substantial part of the decisions are 

				made by professional employees without the explicit consent of the director or management board. 

				•	In the seventh level, the organisation transforms into a ‘living organism’. The essence is to live up to the integrated full potential (emotional, intuitive, rational and spiritual). Co-creation, self-management, reciprocity and non-competition are core qualities. A key principle is that scarcity is replaced by abundance. Acceptance of diversity, female and male, hybrid – not fitting the mould. There is a permanent invitation to bring the inner dimension to the table and seek to connect the ‘I’ to the field of ‘We’. Wisdom replaces rational knowledge. Strong on emergent properties: ‘what is the work to be done?’ Examples are Patagonia, Zappos, SUN hydrolics and Buurtzorg in the Netherlands.
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				Although written with organisational dynamics as a basis, Frederic Laloux’s concept applies to individuals and society as well. People, organisations and society follow parallel lines of development. A child crawls first, then learns to stand, then learns to walk and when the muscles are strong enough, to run. One cannot skip a level of development, as was proven by Held and Hein. In their experiment (1963) a young kitten with its eyes still closed was harnessed to the back of another kitten.58 One of the two kittens could move in a carousel, and the other felt the movements but wasn’t able to manoeuvre. Once loose, the kitten that had been harnessed to the back of the other showed severe observable orientation problems involving depth perception. This somewhat crude experiment shows that learning is an integrated activity and thatlevels of development can’t be skipped without problems. 

				Relevance of levels of development and concepts for education 

				Working with and thinking about the circular economy is normative and subjective, since it is linked to humanity and world views. Diagnosis, evaluation and solutions are contested since they are part of a field of opinions, facts and framing. For students and practitioners in the circular economy, this requires the ability to recognise and be explicit about paradigms, concepts and normative positions. In their chapter, Peter Ramaekers and Jules Hinssen elaborate on this point. This includes emotional and rational intelligence, the third main stage of development to adulthood, after primary reflexes and rational or logical thinking.

				Biomimicry points to the lessons that nature offers us. To understand these and to be able to transfer them into practical situations requires ecological intelligence. Beyond this is also the wisdom to see the larger picture and to work together with nature instead of against it. From the approaches of the Ellen McArthur Foundation, C2C and The Natural Step we take the insight that the circular economy is systemic in its orientation. Students should learn what systemic coherence means and how to apply this in everyday life to business and new business models.

				 

				What are the competences students should acquire in order to be able to address and cope with challenges in the circular economy? ‘Addressing’ and ‘coping’ are terms consciously used As they are different from ‘managing’, which more or less suggests knowable facts, information and controllable situations. 

				Approaches that take a utilitarian view and represent the world in a reductionistic and mechanical way easily lead to ‘prescriptions’, rather than a meaningful and engaging dialogue and inclusive value creation.

				The AQAL model suggests that education should address all four quadrants (Fig. 12). As Arjen Wals (2015) explains, this parallels four learning dimensions:59

				•	Learning to know

				•	Learning to reflect and critique

				•	Learning to act to make a change

				•	Learning to contribute from inner leadership, to be, to care
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				System integrity and system thinking

				Most people have a intuitive knowledge of system integrity. The example of the cow illustrates this. Imagine a healthy cow. Now take a chainsaw and cut the cow into half. What do you have then? There’s little chance that people will answer ‘two cows’. We all understand that you end up with one dead cow. 

				The state of the natural environment shows that our present economic system is not sustainable. We’re faced with the depletion of natural resources and general pollution of the environment, with one example being the plastic soup in the ocean. The system’s integrity is at stake. Students should be able to recognise this and be able to generate creative ideas and practical perspectives for action. An inspiring example is the student-entrepreneur Boyan Slat who has developed a machine to retrieve plastic from the ocean.60

				Inner-outer, individual-collective 

				Students should have the ability to grasp the complexity of systems. Values, cultures, institutions and activities are interlinked. Focusing solely on new business models in terms of ‘activities’ or ‘innovative techniques’ with no regard for cultural embedding and personal perspectives will easily produce partial or even counterproductive solutions. Students should develop their understanding and appreciation of diversity among people and train their capacity to maintain collabo-rative relation-ships that embrace diversity. 

				Developmental stages 

				Another competence is the ability to recognise and work with stages of development. The development of people, organisations and society are intertwined. 

			

		

		
			
				Fig. 12: Learning and circular economy - abilities.

			

		

		
			
				60	Project the ocean cleanup, www.theoceancleanup.com, accessed 20-06-2017.
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				Emergence 

				The emergence of new phenomena requires an open mind and the wisdom of the heart. The ability to work from trust and intuition is a prerequisite for a dignified economy. This refers to inner leadership and one’s personal path. 

				1.8. Active in practice –The Natural Step

				One planning method that gives structureto the steps that connect the future with diagnosis is The Natural Step. 

				A. It all starts with basic understanding and awareness. Companies need to understand how sustainability can be defined and what it means for individuals, business and other organisations, society and our planet.

				B. In a baseline assessment, four sustainability principles are used to conduct a ‘gap analysis’ of the major flows and impacts of the company. The baseline assessment shows to what extent activities are running counter to sustainability principles. Critical sustainability issues are identified as well as strategic opportunities for change.

				C. A Compelling vision and creative solutions will incrementally generate a sustainable product, service or new organisation. The means to achieve this and the necessary changes are established.

				D. In a down-to-earth plan, the first steps and are identified, together with the benefits that require longer term planning. What, when and how are brought together.

				The Natural Step framework is based on four basic scientific insights.61

				Nothing disappears. 

				The total amount of energy on the planet remains constant, although it may be converted into different forms. This principle of matter conservation and the First Law of Thermodynamics are helpful in understanding the planet as one system (Gaia).

				Everything spreads.

				Energy and matter tend to spread; everything has a tendency to disperse (the Second Law of Thermo-dynamics, the Law of Entropy). Although the total amount of energy remains constant, the quantity of energy available in a 

				useful form decreases with each transformation.Entropy is a measure of randomness in a system, and in every system – such as the universe – entropy always increases. Materials generated by or introduced into human society will eventually disperse in nature.

				There is value in structure. 

				We determine material quality by the con-centration and structure of the matter. For example, we consume the qualities of matter and energy – the concentration, purity, and structure of matter, and the ability of energyto perform work. 

				Plants create structure and order by using energy from the sun. 

				Net increases in material quality are generated almost entirely by the sun-driven process of photosynthesis. Chloroplasts in plant cells capture energy from sunlight and form bonds that provide energy for other forms of life, such as animals. The planet Earth is a closed system with respect to the Second Law of Thermodynamics, but it is an open systemwith respect to energy because it receiveslight from the sun. It is this flow of sunlight that continues to create structure and order from the disorder.

			

		

		
			
				61	Based on: www.forumforthefuture.org/project/natural-step-tns/overview accessed 15-05-2017. 
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				Paul van Enckevort explains The Natural Step further in chapter three.

				1.9. Conclusion

				Our way of living, the amount of resources and the amount and types of energy we use are not sustainable. It’s not productive in the long run and leads to a loss of agency, and loss of the feeling that what we do matters. The circular economy is a way of creating and exploring alternatives. As a society we’re in a historical phase of transition from an industrial society into an information society. We are being challenged to come up with alternative ways of production, and reuse of materials and information. Insights from biomimicry, C2C and The Natural Step suggest that whatever way we choose to go forward, it will be under the condition of balance with nature and applying the lessons nature teaches us.

				There are multiple perspectives possible on circular economy. In this book, a transdisciplinary approach is chosen. This is expressed in the application of the Ken Wilber AQAL model. For the notion of developmental levels, the organisational model of Frederic Laloux is insightful and helps to understand how different forms or organisations provide fitting solutions for certain challenges and group organisation. As a working hypothesis, the stages of development also suggest that the stages can’t be skipped. When denied or neglected, an organisational system creates a vacuum that hampers further integration and inclusiveness. The levels are not normative. Each stage has distinctive characteristics and effective solutions to address the dominant organisational problemat hand.

				All of the authors contributing to this book have been asked to write a chapter from their perspective on circular economy. They were also asked to reflect on the impact of circular economy on the education of students.
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				Fig. 13: The Natural Step method.
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				2.1	. Introduction

				This chapter focuses on the central question of why Biomimicry is so essential to sustainable development and/or a Circular Economy. Would it be helpful if we studied nature and learned from its principles? How would it benefit us if we allowed ourselves to be inspired by the principles of the natural world?

				Most people are aware that the Earth and its finite natural resources are being overexploited, and all will agree that there is no ‘planet B’ to fall back to. It is also clear that we have consistently failed to balance the Earth’s proverbial ‘budget’, and that it is only a matter of time before our planet presents us with the bill. While we may be able to recover from a global burnout, the longer we wait, the longer and more complex the recovery will be. And while this may be an inconvenient truth, we also know we have the ability to make changes where necessary, as the resilience of living systemsis immense. We can handle the challenge, provided we know what courseto chart and how to stick to it.

				Many are advocating a reorganisation of our economy into a circular or sustainable economy. These are, of course, different concepts with corresponding definitions, but we believe that a circular economy emerges automatically from a sustainable economy. The core of the matter is that we have to balance what we earn and what we spend. This requires reshuffeling of our economy.

				What makes an economy ‘circular’? For an answer to this question we can learn from Nature. The Natural Step explains that the Earth is a closed system when it comes to matter. The Earth also offers us succession because of photosythesis and a delicate exchange and balance between plants and other lifeforms, like animals. Plants are food for animals. Animal manure is food for plants. Whatever we do is subject to principles like these. So a circular economy means that we subject our actions tot the circularity within this system as a whole and the fact the sum of all those loops is closed. Ignoring Nature’s law’s like these, means undermining the system as a whole.

				The message in circular economic theory is that we need to close the technical loops. We believe this is insufficient, as we shouldn’t just be closing these loops but also ensure that they become more organic. And perhaps we can learn that closing a single loop and the desire to control substance flows may not be the most ideal strategy? 
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				Man has learned to control elemental forcesbefore he has learned to control himself.

				– Albert Schweitzer, philosopher
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			If we are to close these loops, a significant mind shift is required, as we will never be able to build a sustainable society if we continue to hold on to entrenched beliefs regarding growth, competition and individual material profits. In fact, many of us have a hard time imagining that an economy can be based on connection and collaborative relationships and partnerships as opposed to a focus on competition and competitiveness.

			Good news!

			The process of building a circular economy requires a relational mindset: this involves the interrelationships between all the elements forming part of the system, including manufacturers, consumers, transport companies, materials, the environment, and so on and so forth. The good news is that we already have such an economy in place: a waste-free economy that is based on an exchange of values; a world which is energy-efficient and based on mutual dependence. You know this world as well as we do: it is called nature. Living systems in nature flourish, recycle, are dynamic, and develop without polluting their own or other systems. There’s a great deal we can learn about living systems in nature, and we do mean ‘learn from’ as opposed to ‘learn about’. So what makes learning from nature so vital to sustainable development? What lessons are there to be learned?

			Development

			In this chapter, we seek to emphasise that we have no real way of turning the current situation around without having a basic knowledge of how things came to be. Those who have studied the evolution of human beings and society understand what is necessary for taking the next step. Having a better understanding of what development really means will help you to 
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