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A B S T R A C T

The circular economy is argued to hold great promise for achieving sustainability. Yet, there is a dearth of
research about what a circular future may look like. To address this gap, this paper proposes different plausible
scenarios for a circular future, using a 2 × 2 scenario matrix method developed through a thought experiment
and a focus group. Key drivers of change in this matrix are the nature of technologies deployed – high-tech or
low-tech innovations – and the configuration of the governance regime – centralized or decentralized. From this,
our paper builds four scenario narratives for the future of a circular economy: “planned circularity”, “bottom-up
sufficiency”, “circular modernism”, and “peer-to-peer circularity”. It delineates the core characteristics and the
upsides and downsides of each scenario. It shows that a circular economy can be organized in very contrasting
ways. By generating insights about alternative circular futures, these scenarios may provide a clearer direc-
tionality to policy-makers and businesses, helping them both anticipate and understand the consequences of a
paradigm shift towards a circular economy and shape policies and strategies, especially in the context of so-
called mission-oriented innovation policies. They may also provide a sound basis for quantitatively modelling
the impacts of a circular economy.

1. Introduction

The concept of circular economy (CE), which finds its roots in en-
vironmental and ecological economics, industrial ecology as well as
management and corporate sustainability literature (e.g. Boulding,
1966; McDonough and Braungart, 2002; Pearce and Turner, 1990), is
today hyped by policy-makers, academics and businesses as a concept
to enable sustainable development (Geissdoerfer et al., 2017). A CE can
be defined as “an economic system that is based on business models
which replace the ‘end-of-life’ concept with reducing, alternatively re-
using, recycling and recovering materials in production/distribution
and consumption processes, thus operating at the micro level (products,
companies, consumers), meso level (eco-industrial parks) and macro
level (city, region, nation and beyond), with the aim to accomplish
sustainable development, which implies creating environmental
quality, economic prosperity and social equity, to the benefit of current
and future generations” (Kirchherr et al., 2017, pp. 224–225). Major
systemic transformations such as a transition to a CE call for a long-term
vision and challenge current mindsets (Dufva et al., 2016). Firms,
governments and other organizations need to anticipate future devel-
opments in order to prepare for them and the many barriers to be

overcome (Kirchherr et al., 2018). While it is relatively easy to ac-
commodate short term linear changes, longer term shifts in socio-
technical systems and the impacts of technological disruptions are more
difficult to cope with (Uotila et al., 2005).

Yet, despite the hype around CE, there is very little discussion
around what a circular future may look like. As noted by Geissdoerfer
et al. (2017, p. 766), the “[Time dimension] is excluded from “most
[CE] discussions”. Only 1 of 114 CE definitions scrutinized in Kirchherr
et al. (2017) discusses the time dimension and the impact of CE on
future generations (Kirchherr et al., 2017, p. 228). Furthermore, as
Weigend Rodríguez et al. (2019) argue, future studies1 and the CE lit-
erature are poorly integrated. Some practitioner studies have been
published on the alleged economic, environmental and social impacts
of CE, but their conceptual underpinning is limited (as further discussed
in the next section). While insights about the potential impacts of a CE
are important to accelerate the transition towards CE, a better under-
standing of the conceptual underpinning of a CE is a sine qua non for
rigorously assessing its impacts. Indeed, we posit that a CE can be
conceptualized in very different ways and that it is essential to better
examine the trade-offs between these conceptual models and their so-
cietal consequences. Furthermore, many current approaches to CE
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adopt a micro perspective, focusing on a single firm or industry, and
overlook the fundamental systemic changes needed to transition to-
wards a CE.

To address these research gaps, this study aims to qualitatively
conceptualize potential circular futures, providing a possible “true
north”, particularly for policy-makers in their efforts to transition to-
wards a more circular economy. Accordingly, the research question
addressed is the following: What would a circular future look like? To do
so, a thought experiment and a focus group are conducted to explore
different plausible scenarios–scenarios “which ‘could happen’ (i.e. they
are not excluded) according to our current knowledge (as opposed to
future knowledge) of how things work” (Voros, 2003, p. 17)–for a
circular future. These scenarios are not sector-specific, but are rather
intended to outline the broad societal trends that may pervade multiple
or all industrial sectors. The core upsides and downsides of each sce-
nario and the potential trade-offs between them are described.

In terms of policy and business implications, these scenarios, by
generating insights about alternative circular futures, may help policy-
makers and businesses both anticipate and understand the con-
sequences of a paradigm shift as well as support action in the present.
They can provide a clearer directionality to shape policies and strate-
gies for a transition towards CE. As such, they are particularly useful for
the design of “mission-oriented innovation policies” (i.e. “systemic
public policies that draw on frontier knowledge to attain specific goals”;
Mazzucato, 2018; Wanzenböck et al., 2019) intended to accelerate the
advent of a more circular economy.

The remainder of this article presents the methods adopted to ad-
dress the above-mentioned research question (Section 2), the theore-
tical framing of this study (Section 3), the scenarios obtained (Section
4), their discussion (Section 5) and some concluding remarks (Section
6).

2. Methods

As a preliminary step to our scenario building analysis, we con-
ducted a literature review on CE and futures. Keyword full-text searches
up to 2020 were undertaken in Elsevier's Scopus, Thomson Reuters'
Web of Science and Google Scholar, employing the following search
query: “circular economy” AND (“scenarios” OR “impact” OR “fore-
sight” OR “future” OR “vision” OR “prognosis”). This literature review
provided us with an overview of what has already been written on the
topic. We skimmed the results of these searches, specifically looking for
relevant content on circular futures with a social science focus. We
identified only nineteen studies that examine CE futures, among which
nine are peer-reviewed and ten are not. These publications were care-
fully scrutinized, with a specific focus on the factors that may influence
the future developments of a CE. These studies reflected the diversity of
plausible circular futures, as described in Section 3.1., justifying the
exploration of different scenarios.

We then used a scenario planning method based on thought ex-
perimentation. Scenario planning is a central approach in future studies
(e.g. Börjeson et al., 2006; Vervoort et al., 2015) which has often been
used to envision sustainable futures in various contexts, such as terri-
torial planning (Folhes et al., 2015) and sustainable land use (Tress and
Tress, 2003). Scenario planning was conducted via the 2 × 2 scenario
matrix method, which is reportedly one of the most established
methods in scenario planning (van Asselt et al., 2012; Bradfield et al.,
2005; Curry and Schultz, 2009). The advantage of a 2 × 2 matrix over
other methods (e.g. causal layered analysis, Manoa approach, scenario
archetypes approach; Curry and Schultz, 2009) is that it produce a
clear, memorable and easy to communicate structure allowing the
comparison of scenarios with one another. The first step of this method
involves identifying two contextual factors which are believed to be key
underlying drivers of change. The most reported criteria for choosing
these two factors over others are based on a ranking in terms of most
uncertain and greatest potential impact over the time horizon

considered. In addition, they need to be mutually independent. The
intersection between these two axes define four clearly differentiated
spaces, which are then developed into scenario narratives, reflecting
the influence of other events and trends in addition to those represented
on the two axes.

The axes in the 2 × 2 matrix can represent a continuum (“grid”)
with more–less calibration in each axis, or they can represent instead
incommensurate possibilities (“frames”) with an either/or calibration
(Ramirez and Wilkinson, 2014). In the former case, the scenarios that
the matrix maps can coexist, overlap and are not mutually exclusive of
one another, while in the latter case, they are incompatible with one
another. In the present case, the four scenarios that result from our
analysis can be best thought as extreme cases of continuums. That is to
say, they are not mutually exclusive and can co-exist to some extent, a
topic which will be returned to in Section 5.1.

The method of thought experiment was employed to define the axes
and develop the narratives of the scenarios, as it is particularly suited
for examining hypothetical future scenarios. Indeed, the purpose of a
thought experiment is to think through the potential consequences of a
hypothesis or theory. As Yeates (2004, p. 150) puts it, a thought ex-
periment is “a device with which one performs an intentional, struc-
tured process of intellectual deliberation in order to speculate, within a
specifiable problem domain, about potential consequents (or ante-
cedents) for a designated antecedent (or consequent)”. Thought ex-
periments have been an important theoretical tool in analytic philo-
sophy and natural sciences, such as physics and biology, but they are
also currently experiencing a resurgence in social sciences, such as so-
ciology (Hill, 2005) and economics (Aligica and Evans, 2009; Frappier
et al., 2012).

The thought experiment followed a structured process for each
scenario: first, to define the axes of the matrix, we set a list of factors
likely to influence the pace and the direction of a transition towards a
CE, based on the literature review (business models, technological in-
novations, spatial scale of economic activities, type of governance, etc.).
We then ranked these factors in terms of uncertainty and potential
impact. The two top high impact-high uncertainty factors chosen to
define the axes are, on the one hand, the nature of innovations deployed
in a CE and, on the other hand, the configuration of the governance
regime of a CE (as further described in Section 3). Second, one author
developed a narrative for each scenario defined by the crossing of the
axes based on the other identified factors. These narratives were then
critically assessed by the two other co-authors to check for unsound
argument (Gendler, 2014). Finally, the scenarios were presented in a
focus group session with twelve CE experts, including five policy-ma-
kers, five academics and two circular entrepreneurs to test the frame-
work with a broader audience and collect additional feedbacks. Parti-
cipants were asked about their thoughts and insights regarding the
scenarios and their upsides and downsides, and also about the scenario
they deemed most probable and the one they preferred most. These
insights formed a basis for the discussion of the upsides and downsides
of the scenarios in Section 4.5 as well as their probability and prefer-
ability in Section.

3. Theoretical framing

3.1. Circular futures

Among the studies on circular futures that we identified, ten are
predominately focused on CE impacts (see Table 1), most commonly
defined as triple bottom line impacts (i.e. economic, environmental and
social impacts). The core message of these studies is generally the same:
a transition to a CE will deliver more jobs, more economic value and
reduced CO2 emissions (Stegeman, 2015). Yet, estimates regarding
impacts vary widely across studies. For instance, regarding environ-
mental impacts, the Ellen MacArthur Foundation (2015) estimates that
there will be a halving of CO2 emissions due to CE until 2030, while
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The European Commission (2014, 2015) believe there will be a 25%
reduction. As regards social impacts, the European Commission (2014)
argues that 2 million CE-related new jobs will be created in the EU by
2030, EC (2015) estimates that there will be 580,000, whereas Wrap
(2015) believes that there will be 1.2–3 million new jobs.

A likely reason for these discrepancies between impacts is that these
studies greatly diverge regarding their assumptions about what a cir-
cular future will look like. However, these assumptions are not ex-
plicitly stated in these studies. The “what” (i.e. the conceptual under-
pinning of a CE) remains underspecified, neglecting aspects such as the
dominant circular loops, the dominant business models, the key tech-
nological innovations, the organization of decision-making processes
and the spatial scale of economic activities. For instance, Wijkman and
Skånberg (2015) assume that their focus countries will become 25%
more material-efficient, substituting half of the virgin materials used
with recycled materials, and doubling the product-life-time of long-
lived consumer products. However, the report does not specify the CE
core principles that are supposed to be at work to bring about these
improvements.

Nine studies explicitly engage with the “what” of CE in future sce-
narios. Dobers and Wolff (1999) present scenarios for new industrial
logics in recycling industries, automobile and household appliances,
focusing on the concepts of eco-efficiency2 and dematerialization, while
Parajuly et al. (2019) sketch three scenarios for the future of e-waste.
Kuzmina et al. (2019) outline future scenarios for fast-moving con-
sumer goods in a CE, with special attention to value creation as well as
the roles played by consumers and the IT within CE. Some studies ex-
plore CE “imaginaries” for different cities (Fratini et al., 2019) or for
consumption practices (Welch et al., 2017). Other studies focus more on
the perceptions of different scenarios by specific actors, such as gov-
ernment partners (Velenturf et al., 2018) or users (Atlason et al., 2017).
In contrast to these studies, the present contribution does not focus on
one or multiple specific sectors, spatial settings or types of actors, but
rather highlights the meta-principles that may shape a CE across in-
dustries, since many characteristics are common to various sectors (e.g.
technologies impacting different industries, such as ICT and 1D
printing). Similar approaches are found in Stahel (2010), who describes
the underlying mechanisms of what the author calls the “performance
economy”,3 and in de Jesus et al. (2019), who engage in a foresight
exercise to identify “eco-innovation pathways” to a CE. However, these
authors do not contrast multiple scenarios and Stahel (2010) barely
considers behavioral and institutional dimensions.

3.2. Technology and institutions as core drivers of change

Transitions towards a CE take place in socio-technical systems
(STS), defined as clusters of “interrelated components connected in a
network or infrastructure that includes physical, social and informa-
tional elements and that thus involves technology, science, regulation,
user practices, markets, cultural meaning, infrastructure, production
and supply networks” (Maréchal, 2010, p. 1105). This underscores that
a transition towards CE “must be understood as a fundamental systemic
change instead of a bit of twisting of the status quo to ensure its impact”
(Kirchherr et al., 2017, p. 229). Yet, current approaches to CE often
adopt a micro perspective, taking the view of a single company or a
single sector. For instance, only around 40% of definitions analyzed by
Kirchherr et al. (2017) conceptualize CE from a systems perspective.

Technologies and institutions4 form the two core drivers of change
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2 Eco-efficiency refers to the “strategy of reducing the material content of
goods without reducing their utility”; Opschoor et al., 1995).

3 This concept entails a full shift to servicization, with revenue obtained from
providing services rather than selling goods and a high emphasis on re-use and
re-manufacturing strategies to maintain the quality of manufactured capital.

4 Technologies are defined here as a tool, method, or design practice that
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in STS, since the dynamic interplay of institutions and technologies
over time are at the root of their evolution. As Fuenfschilling and
Truffer (2014, p. 772) put it, “socio-technical regimes denote the
paradigmatic core of a sector, which results from the co-evolution of
institutions and technologies over time”. Indeed, as new technologies
have their specific physical and social features, institutions generally
need to be adapted, or even invented, to address specific problems or
conflicts that arise (Nelson, 1994). Conversely, institutions may con-
siderably influence the emergence and diffusion of new technologies by
facilitating it or, instead, hindering or impeding it. Furthermore, tech-
nologies and institutions are both highly impactful and highly uncertain
factors in the evolution of STS. Accordingly, we define the axes of in the
2 × 2 matrix scenarios along these two contextual factors: one relating
to the nature of technologies deployed and one relating to the config-
uration of institutions. These factors are detailed further in the two next
sections.

3.3. High-tech and low-tech innovations

There has long been a tension between more techno-pessimistic and
more techno-optimistic views regarding the environmental and social
impacts of technologies (Kerschner and Ehlers, 2016). In a techno-op-
timistic perspective, the primary societal goal is to maintain a growth-
orientated consumer economy and attempt to decouple this form of life
from environmental impact via technological innovation and market
mechanisms. By contrast, technoskeptics usually emphasize the need to
move away from resource-intensive, consumerist lifestyles and adapt to
a resource descent pathway through the adoption of “low-tech” in-
novations.

In the innovation literature, low-tech innovations are those which
do not need substantial R&D activities (Czarnitzki and Thorwarth,
2012). They are designed to be as simple as possible, can typically be
fabricated with a minimum of capital investment and are characterized
by the low knowledge transfer costs incurred to understand them. Low-
tech can also simply refer to behavior change, as opposed to relying on
technological solutions of any variety (e.g. putting on warm clothing
rather than installing an novel energy efficient heating system).5 By
contrast, high-techs innovations offer more advanced and complex
features, “on the cutting edge of technology developments” (Baruch,
1997). They are R&D intensive and years of scientific education and
specific experience are needed to become familiar with them. Low-techs
are typically less resource-intensive and more resilient than high-techs,
due to their higher simplicity (Alexander and Yacoumis, 2018). As an
example for reducing the resources used for clothes washing and
drying, high-tech solutions can be highly efficient appliances which
would optimize water and energy use. An obvious low-tech way to
washing clothes is to wash by hand, while the use of a clothesline re-
presents a low-tech alternative to drying clothes.

High- and low-tech solutions can be related to the different options
of the waste treatment hierarchy (see Table 2). The strategy “Refuse” is
typically associated with low-tech innovations and important beha-
vioral changes, since it stresses the choice to buy less, or use less, which
may apply to any consumption article aiming at prevention of waste
creation. Reduce can be achieved through both low- and high-tech
solutions: for instance, by the sharing of products (low-tech solution) or
by some eco-efficient technological innovation (high-tech solution).

Similarly, Reuse can involve low-tech solutions and behavioral or
cognitive changes (e.g. buying second hand, consumer involvement in
take-back management), but can be facilitated via high-tech innova-
tions, such as digital platforms and blockchain-based asset-tracking
systems. This also holds for Recycle and Recover. Generally, low-tech
approaches to circular strategies entail larger behavioral changes.

3.4. Centralized and decentralized governance

The question whether a CE should be centrally or decentrally gov-
erned can be approached through the broader debate over the relative
merits of democratic and authoritarian environmentalism (Hysing,
2013). On the one hand, proponents of authoritative, expert-guided
environmental governing point to the length of participatory processes,
the short-termism of the electoral system and the pressure of lobby
groups, to argue in favor of a technocratic vision of political leadership
by the experts, which is believed to produce optimal outcomes com-
pared to more participatory approaches (Shearman and Smith, 2007).
Authoritarian environmentalism entails two dimensions (Beeson,
2010): 1) a decrease in individual freedom that prevents self-interested
individuals from engaging in unsustainable behavior and compels them
into acting in the collective interest by, for example, producing fewer
children (Wynes and Nicholas, 2017) and living more frugal lifestyles;
2) a policy process dominated by a relatively autonomous central state,
affording little or no role for social actors or their representatives.

On the other hand, some authors argue in favor of decentralized
environmental governance. Generally defined, political decentraliza-
tion refers to “the expansion of local autonomy through the transfer of
powers and responsibilities away from a national political and admin-
istrative body” (Carter, 2007, p. 42). Similarly, economic decen-
tralization refers to an economic system in which economic decision-
making is distributed among various economic agents rather than
concentrated in a few central authorities, such as the state or large
corporations. Decentralization, based on a higher involvement of small-
scale, local communities in political and economic decision-making, is
often seen as a way to deepen and strengthen democracy, as small-scale
communities are able to practice direct participatory democracy
(Hysing, 2013). In its most radical, eco-anarchist forms, the green polity
would consist of a stateless society based on a confederal system of
autonomous communities (Bookchin, 1989) or on “bioregions” defined
by the natural boundaries of the land rather than the human adminis-
trative borders (Sale, 1980).

Similar to high-tech and low-tech approaches to circularity strate-
gies, these strategies can be developed in a centralized or decentralized
manner. Waste reduction, reuse and recycling operations can, for in-
stance, be conducted in centralized facilities, under the entire respon-
sibility of large producers and with minimal consumer involvement. By
contrast, they can also be organized in a much more decentralized
fashion, for example by relying more extensively on the participation of
households and community organizations in waste recycling, reuse and
reduction schemes (Slater and Aiken, 2015).

In accordance with this theoretical framing, the horizontal axis is
about the technological dimension of the CE and denotes the degree of
high-tech or low-tech innovations, while the vertical axis relates to
institutions and governance and reflects the degree of decentralization
or centralization of the governance of CE. The narratives of the sce-
narios focus on the following key characteristics: dominant technolo-
gical innovations, dominant loops and business models, spatial scale of
economic activities as well as core upsides and downsides.
Technological innovations are scrutinized since, as mentioned above,
technologies are one core driving change in STS. Dominant loops are
approached through the waste treatment hierarchy presented in
Table 2, while business models, which are perceived to be crucial in a
transition towards CE (e.g. Bocken et al., 2016), are approached
through the typologies proposed by Bakker et al. (2014) and Bocken
et al. (2016). The question of spatial scale is considered, because it has

(footnote continued)
helps humans solve problems and achieve goals, while institutions refer to “the
rules of the game”, including laws, rules, regulations and social norms.

5 Close concepts are appropriate technology (Akubue, 2000; Schumacher,
1973) and convivial tools (Bradley, 2018; Illich, 1973; Vetter, 2018), which
highlight the necessity to use locally adapted materials and technologies that
can be built, maintained and repaired without foreign experts and that are not
environmentally harmful.
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been underscored as an essential aspect in sustainability transitions
(Coenen et al., 2012).

Finally, upsides and downsides are highlighted to better understand
the trade-offs between scenarios. To do so, we consider the scenarios
according to their environmental effectiveness, socio-political feasi-
bility, economic efficiency and fit with democratic values. These cri-
teria were chosen because they reflect the central factors in measuring
sustainability: economic efficiency, environmental effectiveness and
socio-political feasibility correspond to the economic, environmental
and social dimensions of the triple bottom line. Fit with democratic
values corresponds to the governance dimension of sustainability,
which is part of the Environmental, Social and Governance (ESG) as-
sessment criteria used to classify sustainability issues. Table 3 sum-
marizes these elements and Fig. 1 represents the axes and the four
identified scenarios.

Given the systemic nature of a transition towards CE highlighted
above, going beyond technological advances alone to encompass in-
stitutional and behavioral dimensions is necessary from a policy

perspective. For this reason, the concept of mission-oriented innovation
policies (MIP) is particularly insightful. MIP are policies targeting
complex, multi-dimensional and systemic societal problems to influ-
ence the directionality of innovation activities (Hekkert et al., 2020;
Mazzucato, 2016; Wanzenböck et al., 2019), articulate them with the
demand side (Boon and Edler, 2018) and break up path-dependencies
in the existing system (Schot and Steinmueller, 2018). They also usually
involve a larger diversity of stakeholders influencing and being influ-
enced by the policy agendas, beyond well-established innovation sys-
tems built around incumbent firms (e.g. consumers, governments and
local communities; Bauwens and Eyre, 2017; Kirchherr and Piscicelli,
2019). The scenarios presented here can be particularly helpful in de-
vising MIP for a CE, since they provide clear visions for possible futures
of a CE and depict the main transformations needed to materialize these
visions, not only in terms of technological innovations, but also in-
stitutional and behavioral changes.

Table 2
Waste hierarchy and potential circularity strategies.

Strategy Definition Low and high-tech solutions

Refuse Refrain from buying Low-tech solution: behavioral changes
Reduce Increase efficiency of product design or manufacturing by preventing or minimizing the use of

specific hazardous materials or any virgin materials, or allowing for more intensive product use
through sharing of products

▪ High-tech solution: biologically based plastics
▪ Low-tech solution: pooling or sharing of products; package-free

shops
Reuse Bring products back into the economy after initial use, or extend the lifespan of products and their

parts (through repair, second-hand markets etc.)
▪ High-tech solution: digital exchange platforms and

blockchain-based asset-tracking systems
▪ Low-tech solution: buying second hand, consumer involvement

in take-back management
Recycle Process materials through, e.g., shredding or melting to obtain the same (upcycling) or lower

(downcycling) quality
▪ High-tech solution: chemical recycling, automated sorting
▪ Low-tech solution: composting or manual dismantlement and

extraction of valuable materials
Recover Incinerate residual flows with recovery of embodied energy ▪ High-tech solution: Hydrothermal Carbonisation, Dendro

Liquid Energy
▪ Low-tech solution: Anaerobic digestion

Table 3
Definition of the axes and core characteristics of scenarios.

Core dimensions Definition

Definition of the axes
High-tech innovations Advanced and complex technologies characterized by high R&D intensity and high knowledge transfer costs
Low-tech innovations Technologies designed to be as simple as possible, characterized by low R&D investment and low knowledge transfer costs
Centralized governance Concentration of political and economic power and responsibilities into the hand of national governments and large corporations
Decentralized governance Expansion of local political and economic autonomy through the transfer of powers and responsibilities away from large national political

and administrative bodies and large corporations

Core characteristics of scenarios
Dominant loops Waste treatment strategies (Refuse, Reduce, etc.)
Dominant business models • Classic long life model: primary revenue streams generated by the sales of high-quality product with a long lifespan

• Hybrid model: primary revenue streams generated by the repeat sales of relatively cheap products with a short lifespan that only
function together with a dedicated high-quality durable product

• Gap exploiter model: primary revenue streams generated by providing repair services or sales of refurbished units

• Access model: primary revenue streams generated by providing access to a product, while its ownership remains with the access provider

• Performance model: primary revenue streams generated by providing the performance of a service. It is up to the provider to decide
which equipment or products are deployed to perform this service

• Sufficiency-based model: model that actively seeks to reduce end-user consumption through principles such as durability, upgradability,
service, warrantees and reparability and a non-consumerist approach to marketing and sales (e.g. no sales commissions)

Dominant technological innovations Main new technologies deployed
Spatial scale Spatial scale at which economic and socio-political activities are organized
Core upsides and downsides Main advantages and disadvantages of the scenarios assessed in terms of

• Environmental effectiveness: degree to which a scenario is successful in producing desired environmental outcomes, with specific
emphasis on the likelihood of rebound effect and the trade-offs between materials, energy and biodiversity

• Socio-political feasibility: degree to which a scenario is politically and societally accepted or supported

• Fit with democratic values: degree to which a scenario is in phase with democratic processes and values

• Economic efficiency: degree to which a scenario allocates economic resources to produce the highest welfare while minimizing costs

Admittedly, many other socio-economic dimensions could have been chosen as economic and social assessment criteria: quality of life, strength of social ties, health,
education, economic and physical safety, etc. However, these criteria are too specific for the purpose of our analysis. We suggest that the assessment of the scenarios
along these criteria constitute an interesting avenue for further research.
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4. The scenarios

4.1. Planned circularity

4.1.1. Overview
In this scenario, the transition towards a CE is centrally piloted by the

government via strong coercive measures. It echoes the views of the ad-
vocates of “authoritarian environmentalism” who, in the early 1970s, re-
luctantly concluded that an ecological elite of scientific experts was re-
quired to take the reins and authoritatively guide society towards
sustainability (Heilbroner, 1974; Ophuls, 1977). The government sets
command-and-control regulations on production and consumption to
force firms and consumers to engage in high R strategies, for example by
introducing taxes on raw material consumption, emissions and waste or
setting hard caps on these activities, by banning the use of en-
vironmentally hazardous substances, by legislating a “right to repair” and
introducing laws against planned obsolescence, by establishing regulations
to massively support access and performance models, by banning plastic
packaging and single-use products or by establishing a full producer re-
sponsibility program. This scenario involves large changes in consumers'
behaviors and lifestyles, but may not necessarily imply a change in the
cognitive and emotional aspects of engagement with the new system, since
in this scenario, consumers are constrained to adopt circular practices,
sometimes also against their will. China's state-led approach to CE, which
is enshrined as an official national development goal (Mathews and Tan,
2011; Su et al., 2013), illustrates well the basic tenets of planned circu-
larity, with measures such as the one-child policy (Gilley, 2012). Yet,
China's case also incorporates elements of circular modernism, since the
government encourages advanced technologies and equipment for large
manufactures (Su et al., 2013).

4.1.2. Dominant technological innovations
The impact that this scenario may have on the development of

technological innovations is rather ambiguous. On the one hand, it may
stifle technological innovation, since private businesses lose their au-
tonomous capacity to innovate and are mainly in charge of im-
plementing the policies formulated by the state elite. On the other
hand, these constraints may actually boost technical innovations, since
companies are forced to develop solutions to comply with govern-
mental goals in terms of recycling rates and resource rationing. For
example, strict environmental regulations on German chemicals in-
dustry boosted the rise of bio-based chemicals in Germany.

4.1.3. Dominant loops and business models
The dominant loops cover all R strategies, with an emphasis on the

higher Rs. Refuse is mainly achieved through regulations such as setting
hard caps on resource consumption or banning certain materials.
Reduce, Reuse, Recycle and Recover are mainly approached through
low-tech innovations. All the business models are possible to achieve
these strategies, but access and performance models are especially
supported.

4.1.4. Spatial scale
The spatial scale of this scenario is mainly national, since it unfolds

within the jurisdictions of national states.

4.2. Bottom-up sufficiency

4.2.1. Overview
This scenario is primarily based on decentralized, small-scale produc-

tion within a self-sufficient local community. Production is for local needs
rather than for commercial trade abroad. Agricultural production uses less
intensive, organic farming methods and serve the local community
(Gomiero, 2018). Consequently, traffic volume falls, as fewer journeys are
made and people travel shorter distances to work, by foot, bicycle or
public transport. A large share of people returns to rural life and urban
agriculture flourishes (Barthel and Isendahl, 2013). This scenario entails
significant voluntary behavioral changes from consumers, that is, sub-
stantial reductions in consumption patterns, as well as a large cognitive
and emotional consumer engagement with the new system. As a result,
overall resource consumption drops dramatically. Sufficiency-driven
business models are the dominant business models in this scenario: small
companies who develop innovations with the objectives of reducing ab-
solute demand by influencing and mitigating consumption behavior, going
beyond eco-efficiency (Bocken and Short, 2016). It echoes a large part of
the degrowth literature (Weiss and Cattaneo, 2017) and a more critical,
degrowth-oriented perspective on the CE, which emphasizes of the role of
individuals as active citizens rather than mere consumers or users
(Hobson, 2019; Hobson and Lynch, 2016).

4.2.2. Dominant technological innovations
Key innovations in this scenario are mainly of a social nature rather

than technological. They include, for example, post-material lifestyle
(Hedlund-de Witt, 2012), or rejection of packaging waste and shopping
bags, for example in package-free shops (Clapp and Swanston, 2009).
Therefore, there are no dominant technological innovations in this
scenario.

4.2.3. Dominant loops and business models
Sufficiency-driven business models, especially in the form of classic

long life, gap exploiter, access and performance models, are dominant
and primarily demand-side or consumption-focused, aimed at moder-
ating end-user consumption (i.e. the high R strategies: Refuse, Reduce
and Reuse), for example through education and consumer engagement,
making products that last longer and avoiding built-in obsolescence,
focusing on satisfying “needs” rather than promoting ‘wants’ and fast-
fashion, sharing of products, conscious sales and marketing techniques.
Recycling of sewage, water, waste and nutrients at the local level are
promoted. In addition, no large companies exist in this scenario.
Production is decentralized into the local communities, with an em-
phasis on citizens and local communities' involvement in economic
decision-making through a participatory democratic model (Hysing,
2013). There is also a larger role played by organizations which are
usually absent from conventional discourses around CE, such as social
and solidarity economy organizations (Bauwens and Mertens, 2017;
Moreau et al., 2017) and, more broadly, not-for-profit business models.
Alternative, localized systems of exchange, such as time banks, local
exchange trading systems and barter markets become widespread
(Seyfang and Longhurst, 2013).

Planned 
circularity

Circular 
modernism

Bottom-up 
sufficiency 

Peer-to-peer 
circularity

Centralized 
governance 

Decentralized 
governance 

Low-tech 
innovations

High-tech 
innovations 

Fig. 1. Four scenarios for circular futures.
Source: constructed by authors.
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4.2.4. Spatial scale
Economic activities are deployed locally, with a simultaneous de-

velopment of short supply chains. This echoes the degrowth literature,
which puts a large emphasis on the relocalization of economic and
political activities (Xue, 2014). Reuse and repair activities tend to be
more labor-intensive and less capital-intensive than virgin material
production or primary manufacturing, so they are less dependent on
economies of scale and, therefore, are economically viable at smaller,
more local or regional scales (Stahel and Clift, 2016).

4.3. Circular modernism

4.3.1. Overview
This scenario primarily relies on technological progress to transition

towards a CE and on a centralization of political and economic decision-
making in the hands of the government and a few large businesses. The
main roles of the government are to set standards for eco-efficiency and
design for recycling, as well as to provide directionality to circular in-
novations by targeting certain prioritized sectors (e.g. the most pol-
luting or resource-intensive industries) and then by investing massively
in R&D in these sectors to spur innovations. Large businesses control-
ling production and distribution activities respond to these incentives
and develop circular innovations. Due to its emphasis of technological
innovations and market forces as the main solutions to environmental
crises, it is close to the “eco-modernist” position, which argues that
humans can protect nature by using technology to “decouple” anthro-
pogenic impacts from nature (Mol and Spaargaren, 2000; The
Breakthrough Institute, 2015). In this scenario, the transformations
required by a CE are mainly supply-side or production-focused (i.e.
product design, production and supply-chain activities), driven by large
business, while consumers accept or reject circular product innovations,
but do not significantly change their consumption patterns.

4.3.2. Dominant technological innovations
The dominant innovations in this scenario include high-tech se-

paration and recycling technologies (e.g. automated sorting, chemical
plastic recycling used to turn plastic polymers back into individual
monomers) which enable firms to achieve higher recycling rates and
eco-efficient innovations that reduce the consumption of resources as
well as environmental pollution. Other enabling technologies include
the use of artificial intelligence (AI) automation and big data analytics
to support more sustainable manufacturing processes (Ren et al., 2019).

4.3.3. Dominant loops and business models
This scenario combines the lower Rs, that is, Recycle and Recover,

with high-tech approaches to Reduce, through eco-efficient innovations
such as bio-based materials. Overall, this scenario entails no significant
changes to firms' conventional business model, since recycling and
energy recovery strategies as well as eco-efficiency typically require
little changes to the fundamentals of the business model and are,
therefore, still largely compatible with a linear economy (Bocken et al.,
2016; Potting et al., 2017; Ranta et al., 2018). The classic long-life
model and hybrid models are favored in this scenario.

4.3.4. Spatial scale
Large scale R&D investments are needed in this scenario, with large

global consortia and clusters of multiple companies pooling their R&D
investments to create economies of scale for eco-efficient and recycling
innovations. Once the innovations are there, companies would not
change their scale of operation. That is, the global scale remains
dominant.

4.4. Peer-to-peer circularity

4.4.1. Overview
This scenario rests on the premise that digitalization and various

enabling technologies, such as platforms, blockchain and 1D printing,
will enable a more decentralized organization of economic activities,
accompanied by potential sustainability benefits, including the move
towards a CE. Applied to the demand side, this scenario can be asso-
ciated with various concepts such as the “sharing economy” (Belk,
2014; Frenken and Schor, 2017), the “gig economy” (De Stefano, 2015),
“collaborative consumption” (Bostman and Rogers, 2010) or the “ac-
cess economy” (Bardhi and Eckhardt, 2012; Rifkin, 2000). The common
vision underlying these concepts is an economic system in which in-
dividuals embrace services that enable them to temporarily access
various kinds of resources (e.g. cars and accommodation, 1D printers,
gardens, storage and parking spaces) on demand rather than owning
them, thus becoming users rather than consumers. Hence, this scenario
may entail “a cognitive shift in how consumers understand the uses of
their personal data as well as emotional shift towards performance in-
stead of ownership” (Kuzmina et al., 2019, p. 83). It may also involve
more active consumer engagement that adds or enhances value of the
business proposition, for example through consumers providing data or
returning waste back to the store.

Applied to the supply side, this scenario can be associated with
“distributed production” and 1D printing, which entails a shift in con-
sumption and production patterns away from conventional mass pro-
duction (Kohtala, 2015). To be sure, some industries are likely to be less
affected by the disruption of distributed production than others. This is,
for example, the case of electronics (as semiconductors cannot be 1D
printed yet), industries in market segments that offer high volume de-
mand of very standardized products without much uncertainty or
variability (e.g. the production of standardized white undershirts or
screws), and service industries.

4.4.2. Dominant technological innovations
From a demand side perspective, key technologies include colla-

borative platforms, blockchain6 and smart technologies, which enables
individuals to conduct peer-to-peer transactions with one another,
without requiring permissions from central authorities. From a supply
side perspective, a key innovation in this scenario lies in distributed
manufacturing systems and, in particular, additive manufacturing or 1D
printing. This technology allows objects to be fabricated layer by layer
in a continuous or incremental manner, enabling three dimensional
objects to be “printed” on demand. These systems can be organized in
“makerspaces”, including mini-factories and fab-labs inspired by the
open-source and free software movements (Niaros et al., 2017). Finally,
technological developments in energy production may complement
distributed manufacturing. Improvements in solar and wind energy
generation at the community level may in the future allow for a de-
parture from large power generators, and the grid may be com-
plemented or replaced by local energy storage solutions (Bauwens,
2016; Bauwens et al., 2016).

4.4.3. Dominant loops and business models
This scenario involves a major shift from a manufacturer- to con-

sumer-centric, more open business models where consumers can be
more directly involved in productive and value-adding activities
(Bogers et al., 2016; Rayna and Striukova, 2016). Such business models
typically include access and performance models. A clothing-as-a-ser-
vice platform, which enable retailers to offer a subscription clothing
rental to their clients, is an example of such models in the fashion in-
dustry. These models are more consumer-centric, as they entail longer-
term or personalized relationships with customers (Wastling et al.,
2018). Collaborative platforms, allowing consumers to engage in
monetized exchanges through social peer-to-peer processes for

6 Pazaitis et al. (2017, p. 120) define blockchain as a “distributed ledger or
database of transactions recorded in a distributed manner, by a network of
computers”.
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temporary access to goods, form another central business model in this
scenario (Chasin et al., 2018). Access and performance models as well
as collaborative platforms can lead to environmental improvements
through the Reduce strategy, via the efficiency gains associated with
sharing underutilized goods. Trading platforms and second-hand mar-
kets enable individuals to exchange used goods and services (Reuse).
The use of 1D printing can lead to more efficient manufacturing pro-
cesses (Reduce; Despeisse et al., 2017; Faludi et al., 2015; Vayre et al.,
2012) and higher recycling rates (Recycle) through the use of locally
reclaimed and recycled materials as inputs (e.g. recycled plastics to
produce filaments; Garmulewicz et al., 2018; Kreiger et al., 2014).

4.4.4. Spatial scale
Production activities become localized, more geographically dis-

persed and organized in smaller companies, since distributed produc-
tion can be very small without a loss of efficiency. As a result, inter-
national trade decline, potentially even leading to a reversal of the
globalization process. Supply chains become shorter, with the distance
between those responsible for designing and manufacturing the product
and the end-consumer considerably shrinking.

4.5. Core upsides and downsides of scenarios

Fig. 2 synthetizes the core upsides and downsides of the scenarios,
which were assessed by participants in the focus group session. Based
on the collective discussion about these upsides and downsides, parti-
cipants were asked to attribute a subjective score for each aspect con-
sidered on a five-point ordinal scale from “very negative” to “very
positive” to each scenario. The paragraphs below present these upsides
and downsides, paying particular attention to the potential trade-offs
between them.

4.5.1. Fit with democratic values
The two scenarios corresponding to decentralized governance have

a high score on the fit with democratic values. Indeed, political and
economic relocalization through the decentralization of decision-
making to small-scale systems may lead to deeper democracy, higher
autonomy and empowerment for local actors, since it creates the

conditions for direct participation and control in the decision-making
process. In peer-to-peer circularity, distributed production may con-
tribute to a democratization of manufacturing and the empowerment of
consumers, who can take an active, and even leading, role in the design
process (Ben-Ner and Siemsen, 2017; Rayna et al., 2015) and can also
drastically reduce the barriers to entry for new circular businesses
(Henry et al., 2020), as start-ups would require much less capital than
today and will not need complex supply chains and distribution net-
works to bring physical products to market. By contrast, the two sce-
narios corresponding to centralized governance score poorly on the fit
with democratic values: planned circularity entails significant loss of
personal freedom and democratic participation, while direct demo-
cratic participation is limited in circular modernism, since economic
and political power remains concentrated in few centralized actors (e.g.
large corporations and national governments).

4.5.2. Socio-political feasibility
The level of fit with democratic values will influence the socio-po-

litical feasibility of scenarios. Indeed, deeper democratization is likely
to lead to power struggles. Accordingly, scenarios corresponding to
decentralized governance are likely to be resisted by powerful vested
interests (e.g. large corporations, centralized governments and higher-
income consumers) which will oppose decentralization of decision-
making, especially if accompanied by decentralized and local owner-
ship. For instance, in peer-to-peer circularity, sharing economy in-
itiatives may be co-opted by large corporates (e.g. Airbnb, Uber and
Couchsurfing; Martin, 2016). This commercial development of the
sharing economy may, in turn, lead to other social issues, such as in-
creased labor market flexibility and an erosion of workers' rights (Schor
and Attwood-Charles, 2017) as well as a commodification of aspects of
life that were previously beyond the reach of the market (Hobson and
Lynch, 2016). The “winner-take-all” characteristic of platforms,7 which
play an important role in this scenario, may further reinforce this

Very positive

Positive

Mixed

Negative

Very negative

Environmental
effectiveness

Socio-political
feasibility

Fit with democratic
values

Economic efficiency

Planned circularity Bottom-up sufficiency

Circular modernism Peer-to-peer circularity

Fig. 2. Core upsides and downsides of the scenarios.
(Source: constructed by authors.)

7 A winner-takes-all market is a market in which the best performers captures
the majority of customers, while the remaining competitors are left with very
little market share.
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phenomenon.
There are also limitations to economic and political decentraliza-

tion. Indeed, issues such as climate change adaptation, intercity trans-
portation, national territorial development, location of mass-production
factories or large-scale energy infrastructures require coordination be-
tween sectors at municipal, regional, national and even global levels. A
higher-level authority is also necessary to avoid the development of
conflicts among local actors, to effectively deal with externalities gen-
erated by decisions made in each local setting and with non-centralized
information gathering and negotiation processes. Moreover, bottom-up
sufficiency requires many radical socio-cultural transformations, in-
cluding deep changes in consumption patterns, which go against the
current dominant paradigm of economic growth, complicating further
the socio-political feasibility of this scenario. However, the expansion of
grassroots environmental movements may accelerate the advent of this
scenario. By contrast, circular modernism may benefit from the highest
degree of socio-political support, since it does not significantly chal-
lenge high-consumption lifestyles or the dominant macroeconomics of
growth.

Planned circularity offers a mixed picture in terms of socio-political
feasibility. On the one hand, given its poor score on the fit with de-
mocratic values, it will be undoubtedly difficult to obtain political
support for this scenario in Western societies. There is also a risk that
the dangers highlighted by the environmental movement are utilized by
some actors to advance their own agenda and establish a dictatorial
system (Wells, 2007). On the other hand, this scenario has also im-
portant upsides. First, it is highly effective, as an authoritarian gov-
ernment can directly tackle the roots of environmental problems, by
simply banning the use of environmentally dangerous materials or by
drastically reducing resource use. Second, eco-elites in an authoritarian
system supposedly enjoy greater freedom of action and longer-term
perspectives owing to their relative autonomy from interest groups and
secure positions in power as compared to their counterparts in demo-
cratic systems. Third, command-and-control regulations can be applied
to everyone equally or tailored to meet alternative distributional goals.
Finally, the command-and-control approach is reasonably easy to un-
derstand and cheap to monitor and enforce (e.g. it is very easy to check
whether a given firm uses a mandated technology).

4.5.3. Economic efficiency
A high socio-political support will positively affect economic effi-

ciency of scenarios. For instance, the high socio-political support of
circular modernism will likely reduce social and economic im-
plementation costs. Another upside of this scenario is that, while it is
mostly aligned with economic growth, growth may sometimes be
beneficial for welfare, especially in Global South countries. However,
this scenario would require massive R&D investments to develop
technological innovations, with no guarantee that they would lead to
the desired environmental outcomes. Many key technologies in peer-to-
peer circularity have already been accepted and used in many in-
dustries (e.g. the use of blockchain in the banking and the energy
sector). For example, the 1D printing market is set to double in size
every three years with the annual growth forecasted by analysts varying
between 18.2% and 27.2% (1D Hubs Manufacturing LLC., 2019). Si-
milarly, the blockchain market is expected to grow from USD 1.2 billion
in 2018 to USD 23.3 billion by 2023 (Carson et al., 2018). This may
lower the implementation costs of this scenario. In addition, platforms
are typically characterized by little capital and operating costs, im-
proving the economic efficiency of this scenario further. In contrast, the
social and economic costs related to bottom-up sufficiency are likely to
be high, given many uncertain impacts of, and social resistance against,
radical change.

Regarding planned circularity, many regulatory measures can be
highly cost-effective, since they do not require large capital invest-
ments. However, rules designed at a highly centralized level may also
increase implementation and monitoring costs as compared to more

decentralized systems, since they may be poorly adapted to local con-
ditions. For instance, studies examining the Chinese case have high-
lighted a misalignment between environmental policies and local gov-
ernment incentives, undermining their implementation (Eaton and
Kostka, 2014). In addition, both bottom-up sufficiency and planned
circularity could trigger a period of low or negative GDP growth (since
these scenarios aim at deliberately downscaling production and con-
sumption), possibly resulting in unintended social and economic in-
stability, while being uncertain to meet the desired environmental aims
(van den Bergh, 2011).

4.5.4. Environmental effectiveness
A first aspect of environmental effectiveness is the likelihood of

rebound effect. Circular modernism is subject to the risk of rebound
effect if expected efficiency gains associated with the introduction of
more efficient technologies are reduced or cancelled out by behavioral
changes (Korhonen et al., 2018; Sorrell and Dimitropoulos, 2008). The
existence of this rebound effect questions the possibility of “green
growth”8 and the decoupling of economic growth from environmental
degradations (Hickel and Kallis, 2019). In addition, this scenario may
take a long time to deliver its environmental benefits since the time-
scale from invention to widespread commercialization of a new tech-
nology is generally long (Bento and Wilson, 2016; Gross et al., 2018).
For instance, it has been estimated that the median time from invention
to widespread commercialization for energy supply technological in-
novations is 43 years (Gross et al., 2018). In peer-to-peer circularity,
there may also be a risk of overconsumption linked to the development
of peer-to-peer platforms through buying unnecessary items due to their
low price and the ability to resell them easily, and a risk of rebound
effect caused by the purchase of other goods with the savings from
second-hand buying (Parguel et al., 2017; Thomas, 2011). Bottom-up
sufficiency may also lead to rebound effects if voluntary reduction of
resource use is compensated by an increase of resource use by other
market actors (Figge et al., 2014). In planned circularity, rebound can
be easily controlled, since hard limits can be set on the use of materials.

A second aspect of environmental effectiveness is the trade-offs
between materials, energy and biodiversity in circular strategies. High-
tech innovations often require a large amount of material and energy
resources. For instance, ICT or renewable energy technologies require
important quantities of scarce elements, such as critical metals and rare
earths (Chancerel et al., 2015), which represent a concern regarding
recycling (Ali, 2014). The extraction of these materials, in turn, requires
energy and may result in local socio-environmental impacts and con-
flicts. The high energy use (Kohtala and Hyysalo, 2015) and the toxicity
concerns (Short et al., 2015) related to 1D printing should also be
mentioned. In addition, while circular modernism implies a massive
switch to inputs obtained via recycling for industrial production, re-
cycling also presents a mixed picture in terms of energy use and tech-
nical feasibility. On the one hand, many secondary materials (mainly
metals) can be obtained at much lower energy costs compared to virgin
ones, making CE an avenue for energy saving for some material flows
(Aurez et al., 2016). Furthermore, improving waste management and
eliminating landfilling can lead to lower methane emissions, thus
contributing to climate change mitigation (Liu et al., 2017). On the
other hand, achieving high recycling rates is a challenging task
(Gutowski et al., 2013), due to the dissipative uses of materials (e.g.
paintings, fertilizers, varnishes and rubber tyres) and the losses gener-
ated by recycling operations (Castellani et al., 2015). Finally, high-tech
scenarios can result in higher demand for natural resources such as
biomass, natural fibres and land if they heavily rely on biotechnologies,
biomaterials and bio-based energy. This can lead to increased pressures
on biodiversity, for example if industrial biomass plantations are

8 Green growth is the ability for societies to maintain relatively high levels of
economic growth while reducing environmental impacts.
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established to capture and store CO2 (Heck et al., 2018; Smith et al.,
2016). Table 4 summarizes the scenarios as well as their upsides and
downsides.

5. Discussion

Future studies often distinguish between plausible, probable and
preferable scenarios (Amara, 1991; Wilkinson, 2009). Probable sce-
narios are “those which are considered ‘likely to happen’ and stem, in
part, from the continuance of current trends” (Voros, 2003, p. 17),
while preferable scenarios are “concerned with what we ‘want to’
happen; in other words, these futures are more emotional than cogni-
tive. They derive from value judgements, and are more overtly sub-
jective”. As mentioned in the introduction, our scenarios represent
plausible futures. Yet, it is illuminating to discuss the identified sce-
narios in the light of these concepts to help generate strategies, so we
can act to increase the probability of the future that we prefer.

5.1. Probability of scenarios

Some of our scenarios are more probable than others, given the
phenomenon of path dependency9 at play in complex socio-technical
systems (Kemp et al., 2001). Accordingly, participants in the focus
group pointed to circular modernism as the most likely scenario, since it
fits current discourses of the dominant proponents of the CE, including
governmental agencies, corporations and international organizations
such as the Ellen MacArthur Foundation, which often promote a tech-
nological path to sustainability, while overlooking socio-cultural
changes entailed by a transition towards a CE and leaving economic
growth unquestioned (Hobson and Lynch, 2016; Lazarevic and Valve,
2017; Repo et al., 2018). Peer-to-peer circularity may become more
probable if start-ups proposing access and performance models or col-
laborative platforms become mainstream (Henry et al., 2020). Fur-
thermore, our scenarios are not fully mutually exclusive. Combinations
or hybridized forms of different scenarios may be more likely to happen
than “pure” scenarios. For instance, as stated above, China's case can be
seen as a combination of planned circularity and circular modernism.

The likelihood of these scenarios also varies with space. In Eastern
Asian countries, planned circularity may be more likely to happen,
partly because of the historical legacies in this region, since several
countries – for instance, China, Japan, Thailand and Vietnam – already
have a long tradition of authoritarian regimes. This may be reinforced
by the increasingly severe environmental degradations faced by the
region, which are likely to entrench or encourage authoritarian re-
sponses (Beeson, 2016). The Netherlands may provide an example of a
country taking the path of circular modernism. Indeed, this country is at
the forefront of waste management, with very efficient waste treatment
practices based on high-tech recycling technologies (Crielaard, 2015).
The Netherlands has the second highest recycling rate of all waste ex-
cluding major mineral waste in Europe (Eurostat, 2016). Bottom-up
sufficiency might be more likely to emerge in Southern European
countries. Indeed, there has been a proliferation of alternative socio-
economic and political movements in these countries, partly as a result
of the 2008 economic crisis and austerity policies, such as the Indig-
nados movement in Barcelona (Asara, 2016), the agroecological “pea-
sants” movement in the Basque country or the no-middlemen groups in
Greece (Calvário and Kallis, 2017). As noted by the participants of our
focus group, the likelihood of scenarios may also vary with the occur-
rence of specific events. For instance, an acceleration of the climate
crisis could increase perception of urgency and catalyze the planned
circularity scenario, as authoritarian responses would likely become

more acceptable.

5.2. Preferability of scenarios

Although defining a preferable scenario is a value-driven exercise, it
is useful to guide policy actions. It became clear from the focus group
that a preferable scenario was a combination of scenarios rather than
one scenario in its pure form. The product reuse and sharing practices
as well as decentralized production associated with peer-to-peer cir-
cularity and facilitated by specific enabling technologies, such as 1D
printing, blockchain and collaborative platforms, offer promising
ideals, especially if accompanied by a shift away from current con-
sumerist culture to avoid any “circular economy rebounds” (Zink and
Geyer, 2017). From a governance perspective, a preferable scenario
would be a multi-level framework combining broad societal goals set
and enforced at higher levels, with autonomy for local actors to
translate these goals into actions adapted to local settings. That is, the
government would provide direction in terms of CE objectives and set
strict rules to safeguard the CE agenda from co-optation by corporate
interests, but would encourage innovation and experimentation by local
businesses or civil-society-led circular organizations at the local level.
The literature on multi-level or polycentric governance (Aligica and
Tarko, 2012; Bauwens, 2017)10 illustrates how elements of centralized
and decentralized governance can be combined in such a way.

6. Conclusion

The aim of this paper was to address the under-conceptualization of
circular futures by developing alternative scenario narratives based on
a scenario matrix methodology. Doing so, it has identified and has
developed narratives for four scenarios that can inform a vision for the
future of the CE: planned circularity, bottom-up sufficiency, circular
modernism and peer-to-peer circularity. This analysis reveals that a CE
can be conceptualized in very contrasting ways and that such a con-
ceptualization should be made explicit before engaging in any model-
ling endeavor. Furthermore, peer-to-peer circularity, which entails the
development of product reuse and sharing practices facilitated by cer-
tain enabling technologies (1D printing, collaborative platforms) and
governed by multi-level institutions, was identified as a preferable
scenario, especially if it also incorporates a shift away from consumerist
lifestyles.

Regarding policy and business recommendations, the scenarios
presented here are snapshots of what a circular future may hold and can
thus increase awareness of the possible routes and the related trade-offs
between environmental, social and economic dimensions, especially for
the design of mission-oriented innovation policies. They can also serve
as a “true North” and guide policy and business actions towards the
identified preferable scenario, so that these actors can take measures
and strategies for increasing its probability and steer society away from
less desirable scenarios. For policy-makers, such measures include, for
instance, extending producer responsibility, integrating the perfor-
mance and access model concepts in public purchasing activities and
guidelines (i.e. by choosing a sustainable access or performance model
rather than buying products), raising consumer awareness about these
models (e.g. through a general communication campaign that promotes
the idea that owning products is not always necessary) and strength-
ening second-hand product markets via instruments for enhancing in-
formation about material content and quality in products, such as
standards, certifications and product passports. For businesses, it can
entail higher consumer involvement in business models by encouraging

9 Path dependency refers to the set of decisions one faces for any given cir-
cumstance is limited by the decisions one has made in the past, even though
past circumstances may no longer be relevant.

10 Polycentric governance involves the coexistence of many self-organized
centers of decision making at multiple levels that are formally independent of
each other, but operate under an overarching set of rules (Aligica and Tarko,
2012).
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users to repair and reuse their products and to actively engage in take-
back management systems.

Admittedly, there are also limitations to the study, which suggest
avenue for further research. First, there are probably more possible
scenarios in addition to the four scenarios highlighted by our frame-
work. Subsequent studies can explore these additional scenarios in
more details. Second, our scenarios underscore the meta-principles that
may shape circular futures across multiple industries, but provide few
details on how these scenarios would unfold in specific sectors or
geographical areas. Hence, an avenue for further research would be to
empirically ground and nuance these scenarios with insights from key
stakeholders in different industries and in different geographical loca-
tions. Third, the paper is qualitative in nature and, therefore, is un-
specific about the actual impacts of the scenarios. Yet, it provides a
sound baseline for quantitatively modelling these impacts, which con-
stitutes another direction for future research. Fourth, our study does not
analyze the systemic changes required for the advent of each scenario,
leaving this task for future research endeavors.
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