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There are many competing visions regarding what a circular economy transition entails and how it would transform our social, economic, environmental, technological, and political systems. This paper sheds light on these different circular discourses by asking the following research questions: what future would different circularity discourses envision for 2050? To answer this question, this paper uses scenario planning methods to explore how four circular discourses developed in a 2x2 typology of circularity thinking would imagine the future. Results examine how these four discourses would organise and operationalise circular transport, energy, agriculture, and industrial systems in 2050. Results also explore the political systems and governance processes they would establish and the type of society, culture, worldview and lifestyles they would create. Moreover, the paper analyses each scenario’s desirability (in terms of their potential to foster socio-ecological well-being) and ecological plausibility, as well as the level of societal change potentially needed to bring them about. The paper concludes that there is a real danger in following growth-based circular discourses and scenarios because their visions cannot be implemented within the biophysical boundaries of the Earth. Indeed, over 50 years of academic research have demonstrated that decoupling economic growth from environmental degradation fast enough to prevent climate breakdown and biodiversity collapse is impossible. On the other hand, degrowth-oriented approaches to circularity might shed light on circular futures that can allow all present and future generations to live a good life within the ecological boundaries of the Earth. This research recommends fostering democratic transformations such as citizen assemblies, participatory budgeting and worker-owned non-profit cooperatives as potential avenues to more inclusive, sustainable and socially just futures. This paper is thereby valuable to researchers, citizens and practitioners who seek to better understand the socio-ecological implications of different circular futures and envision desirable and viable alternatives.
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1 Introduction

In the past decade, the circular economy (CE) rose from a niche concept in the sustainable production and consumption literature to become a major component of any business, government, or civil society discourse on sustainability (Deutz et al., 2024). A Google search for “circular economy” in 2012 would lead to around 80 thousand results; the same search now leads to over 80 million. However, the CE is nothing new; the metaphor of a circle to represent a sustainable economy has existed at least since the 1970s with Barry Commoner’s magnum opus, “The Closing Circle” (Commoner, 1971). The idea of a society that works in harmony with the natural cycles of the Earth can be traced even further back to the ancestral worldviews and ways of life of Indigenous peoples throughout the globe (Kothari et al., 2019). The current definition and forms of implementation of CE are very diverse and still very much contested, with many different actors proposing different visions and discourses of CE, depending on their socio-economic perspectives and interests (Korhonen et al., 2018b; Repo et al., 2018; Vermeulen et al., 2024).

While some CE futures, discourses, and narratives have been explored and analysed by academic literature (e.g., Bauwens et al., 2020; Calisto Friant et al., 2020; Leipold et al., 2023; Marjamaa and Mäkelä, 2022; Yalçın et al., 2023), there is a lack of research visioning how different visions of CE may play out in the future. This is particularly problematic as visioning and futuring can enable us to better understand and address the multidimensional and interrelated social, technological, political, and economic implications of a CE transition. It can thus help academics and practitioners better comprehend the diversity of potential circular futures that exist and how desirable alternatives might be democratically chosen and fostered. Moreover, futuring is also a performative act (Oomen et al., 2022); by visioning different circular futures and exploring their socio-ecological implications, we are contributing to building the academic and societal discourse on circularity and fostering a more comprehensive understanding of what different circular discourses and visions entail.

This paper seeks to shed light on different circular futures and scenarios by asking the following research questions: what future would different circularity discourses envision for 2050? To answer this question, this paper unpacks the four circular discourses developed by Calisto Friant et al. (2020) to explore how these different approaches to circularity imagine the future. It does so by following scenario planning methods from future studies literature to explore what these four competing circularity discourses propose for the future of our transport, energy, agriculture, industry, social, cultural, and political systems. The paper also analyses the desirability of each scenario in terms of their potential to foster socio-ecological well-being, as well as their ecological plausibility and the level of societal change potentially needed to bring them about. In addition to this, a collaboration with an artist led to the illustration of images that visually represent the futures that each of the four discourse types envisions by 2050.

This paper is thus the result of a “futuring” thought experiment, where we unpack and draw out four circular discourses into the near future and critically engage with their sustainability implications. This paper can help academics and practitioners better understand the different visions of circularity competing in the discursive debate and better grasp their key implications for human planetary well-being.

After explaining the methods and conceptual framework (section 2), the article explores the four possible futures that each of these discourse types would envision by 2050 (section 3). Section 4 investigates which of these visions currently dominates the discursive debate on CE and discusses the sustainability implications of each of these futures. We conclude with final reflections and avenues for further research.



2 Methods and conceptual framework

The typology of circularity discourses developed by Calisto Friant et al. (2020) was chosen as the conceptual framework for this article as it is a typology that has been widely used by other academics for discourse and policy analysis on the topic (e.g., Arai et al., 2023; Melles, 2021; Ortega Alvarado et al., 2021; Palm et al., 2021). The framework is based on a comprehensive literature review of CE and all its related concepts, including both ideas from the Global North and South. It is thus a broad and plural typology that embraces many different approaches to the topic. It is particularly useful to this paper’s research aims, as the typology can help us envision the complexity and diversity of futures that different CE proposals entail. It can thereby serve as the foundation to build 4 potential CE scenarios for 2050, which are based on current divergent discourses, vision, assumptions, and propositions for a CE transition.

The 2×2 typology differentiates CE discourses based on two criteria. First, whether discourses are optimist or sceptical regarding the possibility that economic growth can be decoupled from environmental degradation fast enough to prevent a socio-ecological collapse (eco-economic decoupling). Second, whether discourses are holistic by including social justice and political empowerment considerations or segmented by focusing on resource efficiency alone. This differentiation leads to 4 broad circularity discourse types: Technocentric Circular Economy (optimist and segmented), Reformist Circular Society (optimist and holistic), Transformational Circular Society (sceptical and holistic), and Fortress Circular Economy (sceptical and segmented) (see Figure 1).
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FIGURE 1
 Circularity discourse typology (adapted from Calisto Friant et al., 2020).


To develop each scenario, this paper follows the scenario planning methods from future studies literature (Bengston, 2019; Börjeson et al., 2006; Polak, 1973) by engaging in an act of open imagination about what different CE futures might bring about. To do so, this paper takes the four circular discourse types presented earlier as the starting point and asks what future would different circularity discourses envision for 2050.

To help imagine and develop each scenario, a set of 11 dimensions was established to have a list of essential features that should be conceptualised for each CE future (see Table 1). This list was developed by the authors in an iterative process while building each scenario and was used to help structure the analysis and the construction of each scenario. This list includes key questions on the future political, social, cultural, economic and technological systems that should be imagined within each scenario and thereby ensures that the four scenarios incorporate the full complexity of a CE transition and its multiple, interrelated and interconnected socio-ecological components. While creating these 11 dimensions, the authors focused on having a comprehensive set of questions and components that would enable holistic and systemic development of each future scenario.


TABLE 1 Essential socio-ecological dimensions and questions considered in the development and analysis of each scenario.


	Socio-ecological dimensions
	Leading questions

 

 	Energy 	What is the energy provision and distribution system, including the main technologies and forms of ownership?


 	Agriculture 	How is the agricultural production, transformation and consumption system organised?


 	Industry 	What industrial goods and services are designed and produced, and how are they designed and produced?


 	Building and infrastructure 	How are buildings and infrastructures used, built and maintained?


 	Transport 	What are the main modes of transportation for people and resources?


 	Consumption 	What goods and services are consumed, how, and by whom are they consumed?


 	Geopolitics 	How do geopolitical relations play out, particularly between the global North and South?


 	Governance 	How are decisions made, by whom and for whom?


 	Social welfare and equity 	How are social injustices and inequalities addressed?


 	Work relations 	How are companies operated and managed, and who controls and owns them?


 	Culture and worldviews 	What philosophical and spiritual ideals guide people’s lifestyles, goals, aspirations, and visions of happiness and well-being?


 	Additional analytical questions regarding socio-ecological implications.


 	Ecological plausibility 	How ecologicaly plausible is this future considering current knowledge on eco-economic decoupling, planetary boundaries, and the biophysical limits of the Earth?


 	Level of societal change needed to bring about 	How much social change this scenario would need to make to current current political, economic and cultural paradigms, systems, and structures in order to be realised by 2050?


 	Desirability 	How much social and ecological well-being could the scenario bring about?




 

In addition to this, three analytical questions were added regarding the ecological plausibility and level of societal change potentially needed to bring about each scenario as well as their socio-ecological desirability. Since the latter do not relate to the actual vision of the future that is proposed by each discourse type but rather bring a critical analytical lens regarding their social implications, they will be addressed and explored in the discussion rather than the results section.

While developing the 4 future scenarios, the authors drew inspiration from literature on the typology and its application in various contexts. This helped obtain an in-depth understanding of each discourse type and how it is presently implemented and conceptualised. The reviewed literature includes works applying typology (e.g., Arai et al., 2023; Hermann et al., 2022; Palm et al., 2021) and literature on the various concepts related to each circular discourse type (e.g., Felber, 2015; Kothari et al., 2014; Latouche, 2009). To complement this, we also drew inspiration from past literature on circular futures, discourses, and narratives (e.g., Bauwens et al., 2020; Leipold et al., 2023; Yalçın et al., 2023), as well as research proposing alternative visions of a sustainable circular economy and/or society (e.g., Calisto Friant et al., 2024; Genovese and Pansera, 2021; Suárez-Eiroa et al., 2021). This review helped in the conceptualisation of each discourse type and the understanding of how they would imagine the future in 2050.

Moreover, the authors developed a visual representation of the four discourse types and their proposed futures by working with an artist and designer, Anke Muijsers. Through a series of collaborative sketching exercises, we drew out an illustration of each of these futures (see Figures 2–6). This involved the elaboration and revision of various drafts with the authors and the designer until the final visions included key defining characteristics of each discourse type. The authors particularly focused on detailing the different mix of agricultural, industrial, housing, energy, consumption, and transport systems each of these 4 different discourses would imagine for 2050. For example, they all showcase a different mix of transport systems, with some focusing on public and active transport, others on high-tech private transport, and others on a mix of these. While building them, we sought to create visual representations that are both complete and comprehensive, as well as clear, simple, and easy to understand, so they could be used as educational and workshop materials for citizens, researchers, practitioners, students, and other actors. They complement the article by showcasing the type of future and socio-economic system that each circularity discourse type imagines for 2050. Moreover, the sketching exercises helped the authors explore and develop the description of each future scenario, as they enabled key reflections and debates on the future of CE to emerge.
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FIGURE 2
 Visual representation of the circularity discourse typology (Calisto Friant, 2022).
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FIGURE 3
 Visual representation of a Technocentric Circular Economy future (Calisto Friant, 2022).
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FIGURE 4
 Visual representation of a Reformist Circular Society future (Calisto Friant, 2022).
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FIGURE 5
 Visual representation of a Transformational Circular Society future (Calisto Friant, 2022).
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FIGURE 6
 Visual representation of a Fortress Circular Economy future (Calisto Friant, 2022).


Each scenario developed in this paper is ultimately a thought experiment that not only builds on the abovementioned methods but also on over 6 years of readings, reflections and discussions on CE between the authors and countless other people. They are, hence, inevitably subjective and biased projections regarding how the future may play out. They are neither models nor predictions of the future but rather open explorations of what different circular discourses propose, what type of society they might engender, and what the socio-ecological implications of these futures might be. The resulting future visions thus best serve as starting points for further discussions on the potential sustainability and social justice impacts of different circular economy discourses and what kind of future we would like to foster.



3 Results: four different visions of a circular future

This section describes the 4 scenarios developed by the authors, exploring how each of the 4 circularity discourses presented in the previous section would envision the future and what this would entail for the 11 dimensions outlined in Table 1. Figure 2 presents four illustrations of these scenarios developed through the sketching exercise, which complements the description of the four futures. The following sub-sections will describe and explore each one of these in detail.


3.1 The Technocentric Circular Economy future

Technocentric Circular Economy (TCE) discourses are optimist about the capacity of technology to prevent socio-ecological collapse and are segmented as they do not include social justice and political empowerment considerations (see Figure 3 and Table 2). These discourses seek to reconcile economic development with ecological sustainability through innovative business models and technological breakthroughs, especially in resource recovery, biotechnology, and renewable energy.


TABLE 2 Core transformations envisioned by a Technocentric Circular Economy future.


	Socio-ecological dimensions
	Technocentric circular economy (optimist and segmented)

 

 	Energy 	Energy use increases through the expansion of solar, wind, hydrogen, biofuels, nuclear, and fossil fuels with carbon capture and storage.


 	Agriculture 	High-tech and highly automatised industrial agriculture system using AI, robotisation, and GMOs produce food and industrial feedstock and recuperate urban wastes as fertiliser.


 	Industry 	Innovative robotisation, AI, automation, and waste recovery technologies maximise the value of resources and propel continued economic growth. Large corporations dominate with business models focused on servicing and leasing.


 	Building and infrastructure 	Focus on using recovered or innovative sustainable building materials as well as smart technologies and big-data solutions to improve resource efficiency.


 	Transport 	Focus on high-tech private transport through autonomous vehicles, passenger drones combined with high-speed rail and aircraft powered by biofuels, hydrogen, or electric batteries.


 	Consumption 	High material consumption levels are maintained through innovative technologies and business models, often focusing on access and leasing rather than ownership.


 	Geopolitics 	Countries and corporations in the Global North maintain a position of power by controlling key technologies and infrastructure. International environmental agreements are propelled by new technological innovations that reduce the political and economic costs of ecological transitions.


 	Governance 	Focus on market-based instruments and modes of environmental governance such as subsidies, taxes, EPR, emissions trading, and environmental labelling.


 	Social welfare and equity 	Reproduction of present disparities and inequalities along racial, class, gender, property, health, ethnicity, ability, education, weath, and other social lines.


 	Work relations 	Capitalist employment relations continue, with large corporations employing workers who do not own the means of production nor participate in workplace decisions.


 	Culture and worldviews 	Anthropocentric worldview based on Western eco-modernist thinking, whereby technological innovations are the core avenue for social progress and sustainability.




 

In a TCE future, industrial output and energy production continue to grow by using many different sources of energy, including solar panels, wind turbines, hydrogen, biofuels, nuclear, and even fossil fuels when combined with carbon-capture and storage technologyies.

Agriculture is highly efficient and automatised and uses artificial intelligence (AI), robotisation, biotech and genetically modified organisms (GMOs) to increase resilience and productivity. This industrial agriculture system thereby supplies food for human consumption and as industrial feedstock to produce biofuels and advanced biomaterials (such as bioplastics), all while recuperating organic wastes from urban areas through bio-digestion and waste-water recycling.

Transport systems include high-tech innovations such as autonomous vehicles, high-speed rail, and passenger drones, as well as green aircraft powered by biofuels, hydrogen, or electric batteries. Buildings are made from recovered or innovative sustainable materials and are packed with smart technologies, which allow energy-efficient housing, malls, and offices to rise surrounded by green walls, wind turbines and solar panels.

New recovery technologies and businesses flourish in this society, with myriad innovations to recycle all types of waste and repair, remanufacture or refurbish disused products. Many industries switch from selling specific goods like cars, smartphones, and washing machines to providing services like transportation, cleaning, lighting, or computing (so-called product-service systems). Automation, machine learning, and robotisation greatly enhance the quality and efficiency of industrial processes, from extraction to production, use, and recovery, and they enable innovative forms of remanufacturing, refurbishing, and recycling. Industries also start producing closer to consumption markets. This allows new forms of symbiosis between and within urban and industrial clusters, whereby wastes from production or consumption processes are recuperated to manufacture new products.

TCE visions do not address socio-political considerations, so current capitalist, modernist and anthropocentric social relations, worldviews, and working practices remain broadly unchanged. Socially and geopolitically, it is thus a future that is not too different from the present, with its winners and its losers. Present inequalities thus persist along different social lines such as class, race, ethnicity, gender, ability, origin, education etc. Large international corporations continue to dominate the economic system as they control the patents, data, and infrastructure related to key technologies (particularly in IA, robotisation, renewable energy, automation, and biotechnology). Moreover, powerful countries from the Global North, where these corporations are often based, are able to maintain their geopolitical power by controlling and investing in these new technologies.

International agreements on climate change and other global environmental challenges are expected to be concluded thanks to the rise of new technologies, which make renewable energy and clean production practices cheaper. Technological transformations are thus seen as the key drivers that make both international and local agreements on ecological matters politically possible. This also means that governance of CE transformations is generally left to market-based instruments and modes of environmental governance. Subsidies, taxes, emissions trading schemes, extended producer responsibility systems (EPR), and environmental labelling requirements are thus prioritised to nudge the adoption of new technologies.

Culturally, Western eco-modernist visions of progress continue to dominate. Anthropocentric worldviews, which see humans as separate and superior to nature, thus fuel a future where technological change, efficiency and productivism are the core means to social prosperity and environmental sustainability.



3.2 The Reformist Circular Society future

Reformist Circular Society (RCS) discourses are optimist about the capacity of technology to prevent socio-ecological collapse and holistic as they integrate many social justice and political empowerment considerations (see Figure 4 and Table 3). These discourses seek to create a sustainable circular future through a combination of innovative business models, social policies, and technological breakthroughs. RCS visions thus add a social justice lens to the many technical and business innovations of TCE visions.


TABLE 3 Core transformations envisioned by a Reformist Circular Society future.


	Socio-ecological dimensions
	Reformist Circular Society (optimist and holistic)

 

 	Energy 	Energy use increases through the expansion of smart grids, large-scale solar and wind farms, hydroelectric dams, and geothermal plants.


 	Agriculture 	Combining organic agricultural practices with high-tech innovations like vertical farming, AI, bio-digestors, robotisation, and GMOs to produce food and industrial feedstock and recuperate wastes as fertiliser.


 	Industry 	Distributed production and recovery through robotisation, automation, AI, IT, and recycling technologies that maximise the value of resources. SMEs predominate, with business models focused on servicing and P2P platforms and networks.


 	Building and infrastructure 	Focus on using sustainable building materials, smart technologies, and nature-based solutions to improve eco-efficiency as well as co-working and house-sharing to optimise the use of space.


 	Transport 	High-tech electrified transport systems that combine private and public options such as passenger drones, scooters, bikes, autonomous vehicles, buses, high-speed rail, and aircraft powered by green fuels.


 	Consumption 	High material consumption levels are maintained through a focus on leasing and access rather than ownership and various P2P and sharing economy platforms that allow people to rent, lend, and share products and services.


 	Geopolitics 	Multipolar world where international institutions and cooperation between Global North and South countries are reinforced to address global social and environmental challenges.


 	Governance 	Combination of top-down market-based and command-and-control governance with some bottom-up elements. Strong focus on transparent, open, and accountable representative institutions.


 	Social welfare and equity 	Welfare states redistribute excessive inequalities and provide for some basic needs like healthcare and education. Regulated markets provision most other goods and services.


 	Work relations 	Capitalist private ownership of corporations continues but with a greater voice to unions, workers, and other stakeholders and a focus on a triple bottom line (people, planet, profit).


 	Culture and worldviews 	Anthropocentric and eco-modernist worldview based on a liberal vision of human rights and technological innovation as avenues for sustainable development and well-being.




 

An RCS society combines high-tech innovations and industrial processes with greater care for workers’ well-being and respect for human rights. It is a society where technology has brought nature closer to humans with a myriad of nature-based solutions like green walls and parks that mitigate heat waves and floods. It is a future where industrial processes operate like natural ecosystems, sharing resources between localised manufacturing hubs and cities to continuously re-use wastes for the production of new goods. Innovative technologies like robotisation, 3D printing, chemical recycling, big data, and AI enable the re-localisation of industrial processes and the mining of urban areas for secondary materials. This is all powered by abundant renewable energy from large-scale solar and wind farms, hydroelectric dams, and geothermal plants. This smart energy grid also provides power for an electrified transport system combining high-speed rail, autonomous vehicles, and passenger drones with electric scooters, buses, bikes, and aeroplanes.

Buildings are constructed with recovered resources and sustainable bio-sourced materials. Urban spaces are optimised, renovated, insulated, and greened as much as possible. The need for offices and housing is reduced thanks to co-working and house-sharing platforms. A myriad of sharing economy activities emerge thanks to new information technology (IT) and peer-to-peer (P2P) platforms enabling people to rent, lend, and share tools, knowledge, work, cars, bikes, resources, and much more. In this distributed and networked economy, people become less inclined to own products and rather seek access to their transportation, cleaning, computing and other needs. Companies thereby switch from selling goods to providing product-service systems.

Agriculture systems are also transformed by combining organic agricultural practices with high-tech innovations like vertical farming, aquaponics, hydroponics, autonomous tractors, and genetic engineering. This enables the provision of diverse diets of fresh produce for humans, the production of biofuels for energy use, and the supply of biomaterials for industrial applications (such as bioplastics). Moreover, bio-digestors and waste-water recovery systems enable the efficient re-utilisation of urban organic waste as fertilisers.

Environmental governance operates through a mix of top-down market-based mechanisms and command-and-control instruments. In addition, some bottom-up participatory mechanisms are encouraged (such as participatory budgeting), and transparent, open, and accountable representative institutions are fostered to ensure “good governance.” Collaboration between private, public, and civil society organisations is thus at the heart of the CE transition.

International organisations are empowered to address global sustainability challenges such as climate change, poverty reduction, and biodiversity protection. Geopolitical cooperation between Global North and South countries is hence strengthened to foster a more balanced and multipolar international system.

Privately owned corporations and capitalist market structures continue to dominate the provision of most goods and services. However, a greater voice is given to unions, workers, and stakeholders on business boards. A triple bottom line of profit, planet, and people thus guide corporations and help create more socially and environmentally responsible business models. Moreover, government regulation and intervention are seen as essential to ensure the well-functioning of markets, prevent monopolies, and support SMEs. The welfare state is thereby reinforced to redistribute excessive inequalities while ensuring access to some basic services, such as education, healthcare, and social security.

Culturally, anthropocentric, eco-modernist and liberal worldviews predominate and guide social practices. Socio-technical innovation, economic prosperity, and human rights are thus seen as the avenues to achieve sustainable development and well-being.



3.3 The Transformational Circular Society future

Transformational Circular Society (TCS) discourses are sceptical about the capacity of technology to prevent socio-ecological collapse and holistic as they integrate social justice and political empowerment considerations (see Figure 5 and Table 4). These discourses seek to create a fair, democratic, de-colonial, and sustainable post-capitalist future by re-localising and redistributing power, wealth, and knowledge.


TABLE 4 Core transformations envisioned by a Transformational Circular Society future.


	Socio-ecological dimensions
	Transformational Circular Society (sceptical and holistic)

 

 	Energy 	Global energy use is reduced to sustainable levels and is produced in socio-ecologically respectful manners through community-owned renewable sources (mostly wind and solar).


 	Agriculture 	Agriculture is organic, highly biodiverse, and locally produced, using urban food waste for community composting and urban agriculture. Healthy plant-based diets ensure human and planetary well-being.


 	Industry 	Industry is as low-tech as possible and focuses on providing essential needs rather than endless wants. It is run through distributed social and solidarity economies, such as coops, care networks, P2P platforms, fab-labs and sharing initiatives.


 	Building and infrastructure 	Construction uses socio-ecologically responsible local materials and is reduced to a minimum by focusing on repurposing unused infrastructure and preventing the unfair and unsustainable accumulation of building stock.


 	Transport 	Private motorised transportation needs are reduced by planning walkable cities and bikeable cities, and free public transport. Long-distance travel is slowed down and privileges rail and sail rather than flight.


 	Consumption 	Overconsumption is reduced by focusing on social needs and making durable, repairable, and upgradable goods. People have greater control over their products and material resources as parents and repair/production manuals are open.


 	Geopolitics 	Plural world where global solidarity and cooperation are reinforced to protect and respect Life. People in the Global North and South collaborate in new democratic international institutions to address global socio-ecological challenges.


 	Governance 	Deliberative democracy innovations such as citizen assemblies, participatory budgeting, and referendums foster bottom-up governance and ensure that all citizens equally share power.


 	Social welfare and equity 	High taxes and limits on wealth and strong redistributive programs like job guarantees, and universal provisioning of key goods and services like healthcare, education, housing, public transport etc.


 	Work relations 	Companies belong to workers and communities rather than private investors and bondholders. Working time is reduced, and work-relations are inclusive, equitable, fair, and democratic.


 	Culture and worldviews 	Post-capitalist worldview based on care, solidarity, and reciprocity with all human and more-than-human Life.




 

It is a future where industry belongs to workers, democratic public institutions, and communities rather than private investors and bondholders. Profit motives and endless economic growth imperatives thus no longer dictate economic and political decisions. It is a society where power is equally shared, thanks to a plurality of deliberative democracy innovations such as citizen assemblies of randomly selected citizens, participatory budgeting processes, referendums, and citizen initiatives. It is an economy that redistributes wealth and resources from those who have the most to those who have the least, thanks to high taxes on wealth and a diversity of social justice programs like job guarantees, universal healthcare, public childcare, free education, abundant social housing, social security, and universal basic income and services etc.

The economy is run through social and solidarity economy practices of care, reciprocity, and solidarity and linked through non-profit P2P networks. There is, hence, an abundance of economic and social initiatives that care for human and more than-human Life, such as repair cafés, community gardening, fab-labs, cooperative firms, support groups, sharing initiatives, convivial biodiversity conservation and ecosystem regeneration projects, etc. Working time is reduced to allow people to be involved in all the above community activities or any personal, artistic, spiritual, relational, or family project. Productive work, personal achievement and competition are no longer the foremost goals in Life, allowing for slower, more meaningful, and convivial forms of existence. Moreover, sufficiency and well-being through non-material aspirations replace the endless race for more things and more money. Citizens thereby gain a renewed sense of freedom and control over their time and the meaning they wish to give to their lives.

Industrial and manufacturing systems are as low-tech as possible and focus on providing for key social needs rather than endless artificial wants. Open-source technologies like 3D printing, P2P networks, and free software allow the creation of distributed economies, where ideas and innovations are openly shared, adapted and upgraded and can be autonomously produced anywhere. Products are highly durable, easily repairable, and upgradable. Patents and product manuals are open and free to facilitate modularity and innovation. People hence partake in a plurality of do-it-yourself production, repair, repurpose and upgrade activities that give them tangible control over their products and resources.

Global energy use is reduced to sustainable levels for the biosphere and is shared to ensure enough energy is available for everyone. Moreover, energy is produced in a socio-ecologically respectful manner thanks to decentralised energy grids of community-owned renewable sources like wind turbines, geothermal plants, and solar panels.

All agriculture is organic, highly biodiverse, and as local as possible, utilising urban food waste for community composting and urban agriculture. Cooking and food preparation are cherished activities, with deep care and appreciation for diverse, seasonal, healthy, plant-based ingredients that ensure human and planetary well-being.

Transportation needs are reduced as much as possible by planning inclusive walkable cities with easy access to local goods and services, thanks to accessible sidewalks, bike lanes, flourishing green spaces, and free public transport. This leads to convivial cities and neighbourhoods with access to local markets, parks, communal spaces, gardens, and public services for everyone, regardless of class, gender, ethnicity, sexual orientation, race, (dis)ability or age. Long-distance travel is reduced to a minimum, and when necessary, it happens by train or sailboat and supports community tourism that respects local cultures and ecosystems.

The construction of additional buildings is reduced to a minimum by focusing instead on repurposing unused or under-used buildings and preventing the unfair and unsustainable accumulation of building stock. When infrastructure construction is necessary to meet social needs, it focuses on using local materials and socio-ecologically responsible building practices. Biodiversity is cherished by protecting ecosystems, prioritising green infrastructure, and replacing unnecessary parking, roads and highways with green belts and roofs.

Global cooperation and solidarity are fostered and reinforced through the democratisation of international institutions like the UN and the creation of new organisations to democratically and inclusively manage planetary commons. Countries in the Global North open their borders and support the Global South through new forms of technology transfer, financial aid, and technical assistance. There is a shared feeling of common belonging and responsibility for Life on Earth beyond cultural differences and ethnocentric and anthropocentric ideas. This creates a pluriversal world where all forms of Life are seen as sacred, and nature is given internationally recognised rights. Global social and environmental challenges like climate change, poverty, inequality and biodiversity loss are thus addressed with deep recognition of past responsibilities and injustices.



3.4 The Fortress Circular Economy future

Fortress Circular Economy (FCE) discourses are sceptical about the capacity of technology to prevent socio-ecological collapse and segmented as they do not include social justice and political empowerment considerations (see Figure 6 and Table 5). They describe a future in which biophysical stability is severely weakened and geostrategic resource security is sought through technological innovations and top-down controls on people and resources. FCE discourses are concerned about the tangible shortages caused by overpopulation and the overconsumption of natural resources. Yet, instead of envisioning a utopic vision to solve these socio-ecological challenges and prevent planetary overshoot, they see climate breakdown and ecological collapse as inevitable due to the entrenched nature of capitalist power relations and a generally negative vision of human nature. Therefore, rather than attempting to describe the world as it should be, FCE discourses focus on describing the world as it will most likely be if current unsustainable socio-ecological trends continue.


TABLE 5 Core transformations envisioned by a Fortress Circular Economy future.


	Socio-ecological dimension
	Fortress Circular Economy (sceptical and segmented)

 

 	Energy 	Energy use decreases for most of humanity but rises for the wealthy, who can pay for new technologies (e.g., biofuels, hydrogen, solar, nuclear, and carbon-capture and storage).


 	Agriculture 	High-tech and highly automatised industrial agriculture using AI, robotisation, and GMOs to produce food and industrial feedstock for those who can afford it.


 	Industry 	Powerful countries have integrated production systems through advanced robotisation, automation, AI, and waste recovery technologies that maximise the value of material resources. Large corporations dominate global markets.


 	Building and infrastructure 	Powerful cities use innovative, sustainable building materials as well as smart technologies, AI and big-data solutions to improve resource efficiency. Informal settlements and refugee camps are the norm for the rest of humanity.


 	Transport 	High-tech transport is available for the wealthy, including autonomous vehicles, passenger drones, high-speed rail and aircraft powered by biofuels, hydrogen, or electricity.


 	Consumption 	A small percentage of humanity maintains high material consumption levels amidst global poverty.


 	Geopolitics 	Powerful corporations and countries maintain hegemonic global power and control over international institutions, which are largely unable to address major socio-ecological crises. Hegemonic countries use their economic and military power to secure access to critical resources despite global shortages.


 	Governance 	Authoritarian governments prevail and autocratic leaders dismantle democratic institutions and rule by blaming foreigners for the widespread social crisis.


 	Social welfare and equity 	Powerful countries maintain minimum social security for their citizens, but not foreigners, who are kept out through strict migration controls and protections.


 	Work relations 	Capitalist private ownership of corporations prevails and offers some formal employment in powerful capitals. Most of humanity survives with precarious informal work.


 	Culture and worldviews 	Ethnocentric and xenophobic culture rises combined with eco-modernist and anthropocentric vision of progress through technological innovations.




 

FCE discourses thus see a future where people seek to protect themselves and maintain access to resources despite the surrounding collapse. Protection from mass climate-induced migration is intensified with heavy security apparatuses such as militarised frontiers, surveillance, policing and migration controls. Military and economic domination and coercion are used to secure access to critical resources and build high-tech industrial societies. Minerals for wind turbines and solar panels, uranium for nuclear power plants, and land for bio-fuels are thus obtained throughout the globe by some countries despite global shortages that prevent others from accessing these resources. The conservation of specific ecosystems is imposed by some countries through military and police power, often displacing Indigenous peoples living there. This secures ecosystem services for some privileged citizens while excluding others.

The above neo-colonial and imperial practices create islands of material wealth and abundance amidst a sea of shortages and scarcity. It allows some societies to maintain high-speed rail networks, autonomous vehicles, passenger drones and malls filled with consumer goods for the wealthy few. Climate engineering, autonomous tractors, AI, GMOs, and biotechnology maintain a limited supply of foods and industrial feedstock for those who can pay the price. Water scarcity and pollution are rampant due to constant droughts, floods, and heatwaves, but new water-saving, decontamination and desalination technologies provide water access for those who can afford them.

The most powerful countries and cities have highly efficient and interconnected buildings and urban systems thanks to big data, AI, and the internet of things, which ensure the effective use of limited resources. Innovative recovery technologies and strong integration between powerful consumption and production centres ensure the efficient recovery, remanufacture, refurbishment, and recycling of waste materials. Some nations use high-tech robotisation, automatisation, bioengineering, and machine learning technologies to create eco-industrial systems with optimum labour, energy, and material efficiency. However, these industrial tools and resources remain inaccessible to most of the Earth’s population. In fact, for most of humanity, informal settlements are the norm, and people undertake multiple informal activities (such as waste picking and scavenging) to make a living due to widespread job scarcity. Moreover, refugee camps are set up all over the world due to widespread climate change impacts and climate-induced migrations.

In an FCE future, current disparities along racial, class, gender, property, health, ethnic other social lines are reinforced and exacerbated as those with historical power are able to maintain access to the limited resources that remain. Powerful multinational corporations and countries thereby replicate their hegemonic position through their control of critical technologies, infrastructures and resources. This allows a minority of people in a few countries to secure a relative material abundance amidst a heavily degraded planetary system with strong resource constraints for most of humanity. It is a future where circularity and sustainability exist only for those who can afford it, while imposed sufficiency is the reality for everyone else.

In these conditions, authoritarian leaders become increasingly popular. They often use racist and xenophobic discourses to blame foreigners for the widespread social and economic issues that people face. As far-right populists rise to power, democratic institutions are severely weakened throughout the globe. This climate of fear, climate breakdown and resource shortages leads to increasing international tensions, conflicts and even wars. Moreover, global treaties and international institutions merely replicate unequal power relations and are largely unable to prevent conflicts and address crucial socio-environmental challenges. An FCE future is thus a world where socio-ecological crisis has become the new normal.




4 Discussion

The 4 circular futures explored in this paper help understand the core differences between circularity discourses and the potential future they seek to create (see Table 6 with a summary of each scenario). Of the four resulting futures, the TCE and RCS futures represent the “business as usual” scenarios, which require the least societal change to bring about (see Table 7). However, they lack ecological plausibility as they are based on continuing economic growth despite mounting evidence that decoupling economic growth from environmental degradation fast enough to prevent climate breakdown and biodiversity collapse is not happening nor likely to ever happen due to the intrinsic relationship between natural resource use and GDP (Haberl et al., 2020; Hickel and Kallis, 2019; Jackson, 2016; Parrique et al., 2019; Wiedenhofer et al., 2020). The FCE scenario is ecologicaly plausible and will not bring about much change to current social structures except for an exacerbation of present patterns of exploitation. It is thus highly undesirable as it is a future characterised by widespread resource shortages and social injustices. The final scenario, TCS, is ecologicaly plausible as it envisions a post-capitalist system that can operate without economic growth and is also highly desirable as it could bring about the greatest improvements to social and planetary well-being. However, it is the one that requires the greatest social transformations to our current socio-political systems to bring about. It is thus hard to envision how such a scenario could become reality by 2050 as it requires nothing short of a widespread global revolution.


TABLE 6 Summary of transformations envisioned for 2050 by the four future scenarios.


	Socio-ecological dimensions
	Technocentric Circular Economy (optimist and segmented)
	Reformist Circular Society (optimist and holistic)
	Transformational Circular Society (sceptical and holistic)
	Fortress Circular Economy (sceptical and segmented)

 

 	Energy 	Increase energy use, through high-tech innovations. 	Increase in energy use, through high-tech innovations. 	Reduction of energy use, focus on decetralised renewable energy. 	Increase of energy use for a few, and reduction for the majority.


 	Agriculture 	High-tech and highly automatised industrial agriculture. 	Combining organic agricultural practices with high-tech innovations. 	Organic, biodiverse, and local agriculture. 	High-tech and highly automatised industrial agriculture.


 	Industry 	Innovative technologies maximise productivity and economic growth. Large corporations dominate. 	Innovative technologies maximise productivity and economic growth. SMEs predominate. 	Low-tech industry focused providing social needs. Solidarity economy structures predominate. 	Technologies maximise economic growth in a few countries. Large corporations dominate.


 	Building and infrastructure 	Green and circular building technologies and materials improve resource efficiency. 	Green and circular building technologies, materials, and social arrangements improve eco-efficiency. 	Construction focuses on basic needs through socio-ecologically responsible local materials and repurposing unused infrastructures. 	New technologies improve resource efficiency in powerful cities. Informal settlements and refugee camps predominate elcewhere.


 	Transport 	High-tech private transport as well as high-speed rail and flight. 	High-tech electrified transport combining private and public options. 	Private motorised transportation needs are reduced, long-distance travel focuses on rail and sail. 	High-tech private transport is available for those who can afford it.


 	Consumption 	High material consumption levels are maintained, focus on product leasing rather than ownership. 	High material consumption levels are maintained through leasing and P2P and sharing economy platforms. 	Overconsumption is reduced, focus on durable, repairable, and upgradable goods. 	High material consumption maintained for a few amidst global poverty.


 	Geopolitics 	Global North maintains position of power. International environmental agreements propelled by technological innovations. 	Multipolar world, cooperation between Global North and South is reinforced to address global social and environmental challenges. 	Global solidarity reinforced to care for all human and more-than-human Life. New democratic international institutions created. 	Powerful corporations and countries use hegemonic global power to secure access to critical resources despite global shortages.


 	Governance 	Focus on market-based instruments. 	Combination of market-based and command-and-control governance with some bottom-up elements. 	Focus on direct and deliberative democracy to foster bottom-up governance. 	Authoritarian governments and autocratic leaders rise throughout the globe.


 	Social welfare and equity 	Reproduction of present social structures and inequalities. 	Welfare states tax excesive wealth and provide for some basic needs. 	High taxes and widespread redistributive social provisioning of key goods and services. 	Some minimum social security for citizens but not foreigners.


 	Work relations 	Capitalist employment relations continue. 	Capitalist employment relations continue with a greater voice to workers. 	Companies belong to workers or communities, work-time is reduced, and work-relations are democratic. 	Capitalist employment relations continue along widespread informal work.


 	Culture and worldviews 	Anthropocentric and eco-modernist worldviews dominate. 	Anthropocentric and eco-modernist worldview dominate. 	Post-capitalist worldviews based on care, solidarity and reciprocity with all forms of Life. 	Ethnocentric, xenophobic, eco-modernist and anthropocentric worldviews dominate.




 


TABLE 7 Comparative analysis of plausibility and desirability of the four scenarios.


	
	Technocentric Circular Economy (optimist and segmented)
	Reformist Circular Society (optimist and holistic)
	Transformational Circular Society (sceptical and holistic)
	Fortress Circular Economy (sceptical and segmented)

 

 	Ecological plausibility 	Lacks scientific plausibility because it assumes that sufficient absolute eco-economic decoupling will occur. Projections for increased energy and resource use are thus incompatible with the biophysical boundaries of the Earth (Haberl et al., 2020; Hickel and Kallis, 2019; Parrique et al., 2019). 	Lacks scientific plausibility because it assumes that sufficient absolute eco-economic decoupling will occur. Projections for increased energy and resource use are thus incompatible with the biophysical boundaries of the Earth (Haberl et al., 2020; Hickel and Kallis, 2019; Parrique et al., 2019). 	Scientifically valid because it is not based on eco-economic decoupling. It thereby recognises and adapts to planetary boundaries and resource limits. 	Scientifically valid because it is not based on eco-economic decoupling. It thereby recognises and adapts to planetary boundaries and resource limits.


 	Level of societal change needed to bring about 	Needs little change as it maintains current political, economic and cultural paradigms, systems, and structures. 	Needs moderate change as it brings key reforms but maintains most of the current political, economic and cultural paradigms, systems, and structures. 	Needs transformative change as it entails radical changes to current political, economic and cultural paradigms, systems, and structures. 	Needs moderate change as it maintains most of the current political, economic and cultural paradigms, systems, and structures while exacerbating inequalities.


 	Desirability 	Low desirability as its focus on technological innovations only addresses the current ecological crisis, leaving social challenges unaddressed. 	High desirability as the mix of technological and social innovations can greatly improve present socio-ecological challenges. 	Very high desirability as it addresses the root causes of current social and ecological crises through systemic transformations. 	Lowest desirability as it will worsen the current social and environmental crises and exarcebate current patterns of discrimination and exploitation.




 

The above analysis helps us understand the strengths and weaknesses of each scenario. RCS and TCE visions may place too much hope on technological innovations and economic growth to improve and address present socio-ecological challenges. Yet the idea that technologies could bring about perfectly circular resource cycles is simply biophysically impossible. Indeed, materials inevitably degrade and dissipate each time they are cycled (Korhonen et al., 2018a; Zink and Geyer, 2017). Moreover, in a growing economy, recovered materials can only provide a fraction of our resource needs. More natural resource extraction and environmental degradation will thus remain necessary as long as economic growth continues, so the TCE and RCS visions of a perfect regenerative economy are impossible in the present growth-dependent capitalist system (Genovese and Pansera, 2021; Giampietro and Funtowicz, 2020).

On the other hand, TCS discourses can be criticised for lacking an explanation of how all the actions to increase socio-ecological justice could together reduce humanity’s overshoot of planetary boundaries. By providing the basic needs for the least well-off people on Earth, one could indeed expect a general increase in global resource consumption and extraction. Recent research has pointed out that humanity could, in fact, secure decent living standards for 8,5 billion people with just 30% of current global resource and energy use (Hickel and Sullivan, 2024). This will require a complex mix of top-down and bottom-up provisioning strategies, as well as global solidarity, in line with the TCS scenario we describe above. Yet our scenario is just a thought experiment, and much further research is needed to better define, model and explore what a post-capitalist world could look like and how it can be implemented.

In addition to this, TCS discourses could be criticised for being too optimistic about the possibility of transforming current capitalist social structures and power relations. Envisioning a post-growth society, and thus, a post-capitalist future, does seem like a far shot, especially in a discursive landscape that makes many people believe that “there is no alternative” and think that “it is easier to imagine an end to the world than an end to capitalism” (Fisher, 2009). Yet, as Christian Felber puts it, “there are plenty of alternatives” (Felber, 2015) thanks to a rich history of social movements and ideas from the Global North and South alike that have proposed and enacted radically different ways of living and flourishing (like degrowth, buen vivir, ecological swaraj, steady-state economics, economy for the common good, the Zapatistas in Mexico etc.). Moreover, as Deutz rightly points out, “social and environmental crises are symptoms of capitalism and need to be acknowledged as such” (Deutz, 2023); we thus desperately need more research on CE visions and imaginaries that go beyond capitalism. A major question remains: how can these visions be brought to life in a world marked by the rise of far-right populism and regressive movements? Further research on strategies for transformation at local and global scales is thus needed to address this.

One final criticism that can be made regarding the TCS scenario is the concern that decreasing GDP in the Global North would be at odds with the social welfare, well-being, and happiness of people in those regions. While this is a crucial concern, it is also true that continued growth in the countries of the Global North is likely to remain slow or stagnant due to rising resource scarcity and continued climate breakdown (Jackson, 2021). In addition to this, it is worth mentioning that many countries, like Costa Rica, Algeria, Moldova, Sri Lanka, and Vietnam, are able to achieve high social welfare outcomes with low levels of GDP per capita and environmental overshoot (Fanning et al., 2021; Hickel, 2019). Similarly, research in Japan has found that despite seeing decreasing incomes and GDP since 1995, Japanese people have reported increased levels of happiness and life satisfaction as well as a move away from individualistic and consumeristic aspirations and towards collective and non-materialist aspirations, especially among younger people (Komatsu et al., 2022). It is clear that Japan and the other abovementioned countries are not examples of post-growth societies as their economic conditions are not due to democratically decided societal choices. However, the above research demonstrate that carefully planned and democratic transitions to post-capitalist degrowth societies could be carried out without jeopardising social welfare, well-being, and happiness.

On the opposite end of the spectrum, FCE discourses place no hope neither on technological innovations nor on fair societal transformations. Instead, they rationally, and perhaps cynically, describe the future of humankind and planet Earth if nothing is done to reverse current unsustainable trends. Yet, it is also clear that this is not a world where anyone would like to live, except perhaps a few wealthy people who own crucial technologies and industries and could thus maintain and grow their positions of power.

One thing is certain, humanity lives on a finite and fragile planet with key boundaries and limits, and if we it keeps overshooting them, the Earth’s climate and ecosystems will inevitably break down and collapse, and critical resources will be exhausted. If serious transformations are not undertaken to reverse this trend, then we are likely to see crucial planetary functions fail before our eyes. Choosing circular futures focused on technological innovations and eco-economic decoupling alone will not suffice. However, if we foster more holistic and diverse post-capitalist futures that can operate beyond economic growth, humanity has a much better chance of overcoming the present crisis. The real choice might thus not be between a TCE, RCS, TCS and FCE society but actually between a TCS and FCE society because those are the only discourses that take the very real material limits of our planet into account. To paraphrase Rosa Luxemburg, we are faced with a choice not just between “socialism or barbarism” but between “degrowth or barbarism”.

By “barbarism,” here, we mean the exacerbation of present inequalities and the creation of a world of haves and have-nots where only a few people are able to live a materially comfortable life while the rest of humanity is faced with climate catastrophes, sea level rise, displacement, war and widespread resource shortages. In contrast to this “barbarism,” it is worth remembering that there are a plurality of circular visions and ideas from the Global North and South that have developed and implemented a wide range of post-capitalist and post-growth societal visions (and TCS discourses described above are just the tip of the iceberg). They can help humanity build innovative and democratic strategies to overcome the socio-ecological challenges of the 21st century (for an account of the diversity of alternatives see: D’Alisa et al., 2014; Kothari et al., 2019).

Unfortunately, these alternatives are currently not being fully explored as research on CE has found that TCE is currently, by far, the most dominant discourse in public and private institutions (Arai et al., 2023; Berry et al., 2021; Calisto Friant et al., 2021, 2022a, 2023; Campbell-Johnston et al., 2020; Melles, 2021; Ortega Alvarado et al., 2021; Palm et al., 2021; Walker et al., 2022). CE debates and implementation to date have thus not sufficiently addressed the socio-political implications of a circularity transition and the biophysical limits to economic growth. But what would most people prefer when envisioning a circular future?

There is little research on CE perceptions; two studies of civil society and citizen perceptions of CE in the EU show that a more holistic and socially inclusive approach to CE is preferred (Lazarevic and Valve, 2017; Repo et al., 2018). Three recent surveys also suggest that citizens would prefer TCS discourses. The first survey found that 54.6% of French people prefer a socially inclusive degrowth-oriented ecological transition compared to a growth and technology-oriented neoliberal utopia (15.9%) or a conservative traditionalist utopia (29.5%) (Observatory of Utopic Perspectives, 2019). The second survey found that 74% of people in G20 countries believed that governments should move beyond focusing on economic growth and profits and instead focus more on human well-being and ecological protection (Gaffney et al., 2021). The third survey found that 60.5% of people in 34 European countries favour post-growth values such as environmentalism, collectivism and altruism as opposed to neoliberal capitalist values like hierarchy, individualism, and materialism (Paulson and Büchs, 2022).

Moreover, a recent survey on CE perceptions around the world by Utrecht University and Revolve Circular found that holistic circular society discourses (TCS and RCS) were preferred compared to segmented discourses (FCE and TCE) (51.6% vs. 48.4%) and that respondents placed a high degree of importance to social justice concerns and consumption/production reduction imperatives (Calisto Friant et al., 2022b).

The abovementioned research suggests that the TCE discourse, which dominates the current debate on circularity, does not align with what citizens would prefer when asked to imagine a circular future. Survey responses and citizen preferences do not tell us the whole picture and their results are often a far shot away from political choices and government decisions on sustainability (Duvic-Paoli, 2022; Repo et al., 2018). On the other hand, many other studies find that when citizens openly and freely deliberate in a well-informed, inclusive, and democratic environment, they tend to make significantly more sustainable decisions than politicians (e.g., Cabannes, 2018; Calisto Friant, 2019; Dryzek et al., 2019). For instance, the policies proposed by the randomly selected climate citizens’ assemblies in France and the UK were far ahead in social and ecological aspects compared to what politicians advocated (Duvic-Paoli, 2022; Galván Labrador and Zografos, 2024). Research even finds that, in a democratic context, citizens choose to forgo personal gains for the benefit of future generations (Hauser et al., 2014).

A deliberative governance process that hands decision-making power to citizens could help co-design and implement fair and sustainable circularity policies that subordinate economic growth to planetary boundaries and social justice imperatives (Calisto Friant et al., 2024). This democracy is also needed in the workplace by fostering non-profit cooperatives owned and managed democratically by workers for the benefit of their socio-ecological communities (Pansera et al., 2024; Villalba-Eguiluz et al., 2023). Indeed, shareholder capitalist corporate structures, whereby business decisions are taken in a top-down manner, are often at odds with key social needs and environmental imperatives as corporations must focus on maximising profit growth for their stock-owners rather than socio-ecological benefits (Hankammer et al., 2021; Hinton, 2021).

All in all, a more diverse, democratic, and inclusive construction of a circular future in both the political and economic spheres is needed to better include the plurality of citizens’ discourses and perspectives on circularity.

This research also has limitations. Our description of 4 circular futures is an inevitable subjective simplification of complex visions. While the authors and the peer review process helped refine the quality of the results and limit excesive bias, these visions are ultimately the result of a subjective though experiment that inevitably simplifies complex systemic transformations. The main objective and value of this paper is thus to help understand the core differences between circularity discourses and help foresee possible future transformations so we may better prepare and plan for them. Nonetheless, the actual future of our planet is complex and unpredictable and will depend on how we address present challenges today.



5 Conclusion

This paper explored 4 CE futures and their key sustainability implications. Our insights suggest that the hegemonic and growth-focused TCE discourse is more a “fairy tale” of technological innovation and competitiveness than a feasible circular transition for all humanity. This TCE future will likely provide many benefits for a few leading businesses, industries, countries, and economic actors but will also most certainly be unable to ensure the provision of basic needs for everyone while reversing the overshoot of planetary boundaries. In fact, such a future might worsen the unsustainable extraction of natural resources from the Global South and could end up exacerbating current patterns of neo-colonial discrimination and exploitation along gender, race, class, and ethnic lines. The TCE vision may have become the hegemonic CE discourse precisely because it ignores these social and political implications. It is, hence, a depoliticised discourse that seeks to create a CE transition that does not challenge the current growth-dependent capitalist system of endless expansion and commodification of Life. In this vision, transition “from linear to circular” means better resource efficiency and recovery technologies rather than addressing the systemic causes of our current socio-ecological crisis. It is thus unsurprising that such a discourse gained so much traction in the policy and business arena, as it promises that a circular flow of materials could allow capitalist economies and businesses to continue growing.

Yet, this TCE discourse is in no way the only vision of a circular future. There are many different circular visions that subordinate economic growth and profits to social and ecological imperatives. We explored these in the TCS future, and as mentioned above, various surveys suggest that citizens actually prefer a more transformative and socially inclusive circularity transition. More inclusive and participatory development of circularity policies, where citizens can openly deliberate and decide on the course of the circularity transition in an informed and democratic manner, could thus help overcome current lock-ins and path dependencies. Hence, we, first and foremost, call for democratic practices that empower people through randomly selected citizen councils, non-profit cooperatives, and other institutions that can break powerful interests and lead the way to a socially legitimate and ecologically feasible circularity transition.

Beyond its findings and proposals, our paper has its limitations. The qualitative and descriptive nature of each scenario is inevitably subjective as it relies on the imagination and reflections of the authors. To address these limitations, future studies can use transdisciplinary workshops, surveys, and other participatory methods to develop future CE transition scenarios. Moreover, quantitative modelling could be used to quantify key social, ecological and economic variables for each scenario. In addition to this, this paper has not looked at how a desirable circularity transition may be achieved by 2050. Further research could thus explore the potential pathways to realising desirable CE futures.

More research is also needed to gain a better picture of what circularity discourses people find most appealing and what circular economy and society policies they would choose in a democratic context. Further research on circular futures and citizen perspectives and preferences on circularity could help plan and envision a desirable circular transition that actually brings about improvements in human and planetary well-being. In doing so, our paper and our illustrations of the four different futures can help visualise the diversity of existing circularity visions, with their key differences and commonalities. It can also help imagine a plurality of solutions, practices, and policies that can be developed using different circularity approaches. Finally, it can help in transdisciplinary research activities and participatory workshops to define democratic agreements and common visions regarding the shape and type of circularity transition that people can aspire to co-design and co-create.
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Technological innovation and ecological collapse

Optimist

Reformist Circular Society

- Assumptions: socio-technical
innovations can enable eco-economic
decoupling to prevent ecological collapse,
so a reformed form of capitalism is
compatible with sustainability.

- Goal: human prosperity and well-being
within the biophysical boundaries of the
earth.

- Means: technological breakthroughs and
social policies that benefit humanity and
natural ecosystems.

- Example concepts: natural capitalism,
cradle-to-cradle, performance economy,
the natural step, the blue economy,
regenerative design, sound material-cycle
society, doughnut economics.

- Proponents: various international
organizations, academics, large
foundations, and some governments.

Technocentric Circular Economy

- Assumptions: technological innovation
can enable eco-economic decoupling to
prevent ecological collapse, so capitalism is
compatible with sustainability.

- Goal: economic prosperity and
development without negative
environmental externalities.

- Means: economic innovations, new
business models, and unprecedented
breakthroughs in CE technologies-

- Example concepts: industrial ecology,
reverse logistics, biomimicry, industrial
symbiosis, extended producer
responsibility, cleaner production,
bioeconomy.

- Proponents: some academics, many
corporations, various national and city
governments, and international
organizations.

Sceptical

Transformational Circular Society

- Assumptions: socio-technical
innovations cannot bring absolute eco-
economic decoupling to prevent ecological
collapse, so capitalism is incompatible with
sustainability.

- Goals: a world of conviviality and frugal
abundance for all while fairly distributing
the biophysical resources of the earth.
Means: complete reconfiguration of the
current socio-political system and a shift
away from productivist and anthropocentric
worldviews.

- Example concepts: conviviality, steady-
state economics, permacircular economy,
degrowth, eco-anarchism, Buddhist
economics, buen vivir, ubuntu.

- Proponents: many academics, social
movements, bottom-up circular initiatives,
and indigenous peoples.

Fortress Circular Economy

- Assumptions: socio-technical innovation
cannot bring absolute eco-economic
decoupling to prevent ecological collapse,
but there is no alternative to capitalism.

- Goal: maintain geostrategic resource
security in global conditions where
widespread resource scarcity and human
overpopulation cannot provide for all.

- Means: innovative technologies and
business models combined with
rationalized resource use and migration
and population controls.

- Example concepts: the tragedy of the
commons, the population bomb, overshoot,
disaster capitalism, capitalist
catastrophism.

- Proponents: survivalists, a few
academics, some geostrategic think tanks,
and state policies.
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