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Abstract

This paper builds on the following research questions: 1) How is circular economy imagined in the
academic literature in support of sustainability transitions in European cities? 2) How do European
cities imagine circular economy as a knowable object of governance? 3) How can the circular
economy imaginary be an opportunity for socially inclusive and environmentally desirable urban
transitions? We engaged in a three-fold research endeavour to address these questions. Firstly, we
conducted an in-depth literature review, mapping the emergence and developments of the circular
economy concept in time and space with a specific focus on urban studies. Secondly, we analysed
documented translations of the circular economy imaginary in three European metropolitan cities
(Amsterdam, Paris and London) to explore the discourses, institutions, representations and social
identities underpinning their respective translations, and reflect on how they diverge from each other
and how they have the potential to deliver sustainable outcomes. Thirdly, these results were used to
outline a research agenda that explores the relationship between the political and the epistemic
domain of existing urban translations of circular economy across scales and places, to support future
empirical investigations of whether and how circular economy imaginaries can support
transformative pathways for socially inclusive and environmentally desirable value creation in cities.
In so doing, this paper fosters reflexivity for both theory and practice in order to better understand
how theorisations and the application of circular economy could be advanced in support of urban
sustainability transitions.

1 Introduction

Circular economy has become a widely popular concept, promoted by practitioners within business,
such as business consultancies (McKinsey Center for Business and Environment, 2016), business
associations (e.g. World Business Council for Sustainable Development, 2017) and business
foundations (Ellen MacArthur Foundation, 2015; Carlsberg Group, 2016), and it is increasingly
embraced by policy makers internationally and nationally. Circular economy is, for instance, being
debated in reports published by the World Economic Forum (e.g. World Economic Forum, 2014),
and it currently informs not only EU policy (European Commission, 2015) but also municipal and
city policies (e.g. City of Amsterdam, 2016). The question of how circular economy is adopted in urban
contexts is subject to increased attention in the otherwise burgeoning literature on circular economy
(Prendeville et al., 2018). This coincides with a growing interest in, and research into, the role of
cities in promoting sustainability transitions (Bulkeley et al., 2010; Hodson & Marvin, 2010; Fratini
and Jensen, 2017). Emphasis in such studies is on the spatial context and place-making dynamics of
sustainability transitions, that is the local sociotechnical and institutional contingencies that shape
transition pathways and related governance issues. For some authors, informed by insights from
Science and Technology Studies (STS) science and technology are not simply seen as embedded
within the social; but science, technology and the social are considered mutually constitutive, i.e. co-
produced (Jasanoff 2004; Latour 1993; 2004).
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While there are long standing interests in the role of cities in promoting sustainability transitions,
relatively little attention has been given to understanding the interrelationships between urban
sustainability transitions and circular economy. Although the relationship between these two bodies
of literature is alluded to, it is often not explicated. This article juxtaposes insights regarding circular
economy and co-productionist approaches (Jasanoff, 2004; Voss and Freeman, 2016) to urban
development with the aim of furthering our understanding of the opportunities and challenges of
working with circular economy in cities. On the base of a literature review and three case studies we
develop a research agenda for advancing existing knowledge about how to govern the circular
economy for urban sustainability transitions in Europe.

1.1 Circular economy as a socio-technical imaginary

Over the past decade there has been a dramatic increase in the number of published papers — in
scientific journals and the popular press — on the importance of ‘closing the loops’, and developing a
‘sharing economy’ and a ‘circular economy’. Circular economy is also increasingly used as the
overarching strategy of municipal, regional and international plans to foster sustainable
transformations and support the development of a green economy. Much has been written about the
‘lineage’ of the circular economy concept, and the different schools of thought — ecological
economics and general systems theory — that provide the intellectual grounding for thinking of the
economy as a circular system (Ciraig, 2015; Ghisellini et al., 2016, Ellen MacArthur Foundation,
2015), and how circular economy also relates to phenomena such as industrial ecology (Frosch and
Gallopoulos, 1989; Graedel, 2000), the performance economy (Stahel, 2010), product-service
systems (Tukker, 2015), cradle-to-cradle design (McDonough and Braungart, 2002), and the sharing
economy (Cohen and Muiioz, 2016). There is also an extensive literature on the principles of circular
economy, the core of which relates to the 3Rs: reduction, reuse and recycle (Ghisellini et al., 2016,
p. 5).

At the same time, the concept of circular economy is criticised for lacking a strong scientific basis,
as “created mainly by practitioners, the business community and policy-makers” (Korhonen et al.,
2018, p 45) and for being “over-hyped, scarcely investigated and therefore as yet ill-defined”
(Prendeville et al., 2018, p 172). In order to support a better understanding of the development and
stabilisation of the circular economy concept, we offer another perspective with the intention of
establishing a constructive bridge between scientific and practice-based knowledge. In so doing, we
suggest that conceptualisations and operationalisations of circular economy are inevitably influenced
by geographically and culturally contextualised “socio-technical imaginaries”, i.e. “collectively held,
institutionally stabilised and publicly performed visions of desirable futures, animated by shared
understanding of forms of social life and social order attainable through, and supportive of, advances
in science and technology” (Jasanoff and Kim, 2015, p 120). The process of theorising, applying and
mainstreaming the circular economy therefore requires careful investigation and reflexivity from
scientists, practitioners and policy makers.

A sociotechnical imaginary projects new goals and development paths that depart from the existing,
and when it comes to circular economy this is often cast as replacing the linear production-
consumption model of take-make-use-dispose by ‘closing the loops’ (Lieder and Rashid, 2016). A
sociotechnical imaginary can also simultaneously single out and legitimise particular ‘solutions’
precisely because of the promises the imaginary holds (Borup, et al. 2006), such as industrial
symbiosis, cradle to cradle design, materials recycling, resource recovery and waste minimisation;
and extended product life. According to the co-productionist argument, however, the form and power
of a sociotechnical imaginary depends on its ‘fit’ with existing material infrastructures, social norms
and structures, and political institutions. This, then, speaks for contextualised accounts of the uptake
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of the circular economy imaginary. Whilst, much of the research on sociotechnical imaginaries has
focused on developments in nation states (Jasanoff and Kim, 2009; 2015), in what follows, we focus
on cities, and on how knowledge on circular economy has been translated into sociotechnical
imaginaries with the potential for socially inclusive and environmentally desirable urban transitions.

1.2 The governance of urban sustainability transitions and the circular economy

In parallel to the fast-growing interest in the circular economy concept, we are witnessing increasing
attention on the role of cities in facilitating societal transformations to more sustainable production
and consumption patterns (Vergragt et al., 2016). In light of meagre results with regard to sustainable
urban transformations, however, there is growing discussion about the need for changing the
governance practices and business models of urban utilities to increasingly integrate demand- side
dynamics and facilitate changes in urban lifestyles and consumption patterns. Cities are largely
recognised as growth engines, which can easily lead to unsustainable development if not properly
monitored and assessed; but at the same time cities are often acknowledged as productive places for
experimentation with alternative modes of public governance and service provision. The rapid growth
of the urban population nevertheless introduces a number of additional environmental challenges,
such as resource scarcity, pollution, and aging infrastructures. Vergragt et al. (2016, p 11) show that
“transitions towards sustainable consumption and production can hardly be imagined to be driven by
one actor alone; but necessitate the collaboration of many. Grassroots innovations, government
programs, a growing sense of responsibility among corporations, consumers and science all play
important roles in changing institutional structures within the major domains of energy housing, food,
waste and transport as well as macro foci on economic growth and consumerism. (...) If the ambitious
dream of multi-level change towards sustainable consumption and production is to become reality,
sustainability debates have to move beyond academic circles and reach a wider audience, ranging
from urban planners, across businesses, educators and NGOs to, not least, the individual ‘consumers’
in cities”. Consequently, studying the governance of urban sustainability transition become
imperative.

As Frantzeskaki, Broto, Coenen, & Loorbach (2017) emphasise, however, much of the research into
sustainability transitions has paid relatively little attention to the role of space and place, thus limiting
our understanding of the geographically uneven developments of urban transitions today. In
particular, they demonstrate that urban sustainability transitions are empirically and theoretically
distinct from sector-specific transitions, as they necessitate the alignment of resources and actor
constellations across a number of systemic domains within a given geographical and socio-material
setting. Studying sustainability transitions in urban contexts therefore inevitably contributes to an
identification of shortcomings in the existing literature on transition studies, thus contributing to the
further development of this research field. Urban contexts are, indeed, characterised by both the
emergent varieties and spatial proximity of systems, strategies, practices, institutions and
technologies, and therefore, are inevitable loci of creative potential for knowing and undertaking
transition governance beyond incumbent domains, and for capturing and understanding the situated
politics of sustainability transitions in the making (Grin et al., 2017).

Relatively little attention has hitherto been paid to understanding the interrelationships between urban
sustainability transitions and the circular economy. We believe that cities represent a particularly
productive geography in which to study how a socio-technical imaginary, such as that of the circular
economy, is co-produced and, therefore, how it can be governed to drive sustainability transitions in
urban contexts. This paper juxtaposes insights regarding circular economy and co-productionist
approaches to understanding urban transitions with the aim of furthering insights into the
opportunities and challenges of working with circular economy in cities.
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1.3 Aim and research questions

Our research interest draws towards understanding those situated processes that are co-producing
governance concepts, such as ‘circular economy’, which have potential for driving changes in urban
contexts. Previous studies on sustainability transitions in cities (e.g. Fratini & Jensen, 2017; Georg,
2015; Jensen, Lauridsen, Fratini, & Hoffmann, 2015) demonstrate how knowledge and power are
inevitably interlinked in the governance of urban transformations. Jasanoff (2004, p. 1) shows how
“scientific knowledge both embeds and is embedded in social identities, institutions, representations
and discourses”.

Inspired by Voss and Freeman’s (2016) book on “knowing governance”, which focuses on the
epistemic construction of political order, we would like to draw attention to the interrelationships
between the politics of urban change, and the ways and places in which knowledge about governance
concepts, such as that of circular economy, evolve and stabilise. We agree with Stirling (2016, p.
259). that “knowledge of all kinds is necessarily value-laden — not least in the knowing of governance.
(...) The question is therefore not about whether any given effort at knowing governance is normative,
but what this normativity is — and in what ways this is explicitly accountable”.

The aim of this study is, therefore, to understand how cities in Europe, both as actors and places, co-
produce the circular economy imaginary. The article builds on the following research questions:

1. How is circular economy imagined in the academic literature, in support of sustainability
transitions in European cities?

2. How do European cities imagine a circular economy as a knowable object of governance?

3. How can the circular economy imaginary become an opportunity for socially inclusive and
environmentally desirable urban transitions?

As a final outcome, we propose a research agenda for further studies into how circular economy is
being/has been translated into sociotechnical imaginaries and how these translations embed particular
forms of social-political ‘order’ with varying potential for socially inclusive and environmentally
desirable urban pathways. Inspired by Stirling (2016), we believe the more ambitious the
transformative tasks are, the more asymmetrically power tends to be distributed in the search for a
higher degree of control over uncertainties, with potentially negative implications for democratic
accountability. Avoiding such predicaments requires “more direct co-ordination among ambiguously
apprehended pluralities of knowing, valuing and imagining” (ibid, p 268). Our research seeks to
encourage the democratic accountability of circular economy implementations in European cities by
drawing attention to the ways in which urban imaginaries of circular economy are co-produced, and
to how processes of knowledge co-production about the circular economy may limit or silence the
diversity of contextual interpretations, possibly contributing with “tension between transformation as
a progressive end and democracy as a progressive means”(Stirling 2016, p 268). Drawing on these
insights, and from urban sustainability transition studies, we therefore argue for:

e Broadening social appreciations of the potentialities of the circular economy imaginary for
progressive urban transformations;

e Opening the spaces for political actions across scales and sectors;

e Supporting urban actors in “letting go” of overly standardised and centralised material
commitments to urban circularity in favour of greater diversity and flexibility in the
development of effective strategies, practices, institutions and technologies in between place-
making and functional transformations.
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2 Material and methods

This study is organised as a three-fold research design. We first conducted a literature review to map
the emergence and developments of circular economy imaginaries, with a specific focus on studies
carried out on, and with relevance for, urban contexts. Secondly, based on an analysis of policy
documents (e.g. plans, white papers, policy briefs, etc.), we explore how circular economy is
interpreted in three European metropolitan cities — Amsterdam, Paris and London. Thirdly, case
descriptions document the need for further exploring the uptake and use of circular economy
imaginaries in urban policy. To this end, we outline a number of guiding questions regarding the
socio-material arrangements, processes of knowledge co-production and normative dimensions of
circular economy, with the intent of building a research agenda that can support transition pathways
for socially inclusive and environmentally desirable value creation in cities.

2.1 Literature Review

The literature review seeks to document how the circular economy imaginary is applied to urban
contexts. The aim is to understand the interrelationship between the rapidly developing research field
underpinning the concept of the circular economy, and current debates regarding the way it is
translated in cities, especially with regard to sustainable outcomes. We performed the literature search
using Scopus as the main search database, because it includes contributions from the social sciences,
which are less well-represented in, for example, Web of Science. To begin with, we undertook a
general search on papers about circular economy, obtaining 1990 hits, which were then refined as
follow:

1. We only considered papers published in the last 16 years, 2001-2017: 2001 is actually the
year in which the concept of circular economy started to appear in the academic literature
included in Scopus (see Figure 1);

2. We favoured peer reviewed sources such as journals and book chapters;

We only selected articles written in English and focussed on the post-industrial context. This

means that publications from China and other non-post-industrial countries were excluded,

even though roughly one third of the available literature on circular economy focuses on China

(see Figure 2). This is presumably a consequence of the Circular Economy Promotion Law of

the People’s Republic of China, which was adopted in 2008 and came into force on 2009

(World Bank Group, 2017). Our research aims to unpack the co-production of knowledge and

politics characterising governance processes for the translation of circular economy in cities

with relevance for Europe, and therefore, a focus on post-industrial democratic contexts was
considered appropriate.

4. Papers from chemistry/biochemistry, biology, pharmacology/toxicology, veterinary,
mathematics, immunology, medical, computer and material sciences were excluded.

5. By reading the abstracts, we selected articles focusing on governance issues. We refer to
“governance” in a broad sense, as political and institutional processes involving knowledge
and power, as in Leach, Scoones, and Stirling, (2010).

[98)

Each article selected was then analysed according to the objectives of our enquiry. Based on this
characterisation, a systematic analysis of the material was carried out to characterise the chronological
and geographical development of the circular economy concept. Among the selected articles, we
particularly focused on publications discussing sustainability (sustainab*), transitions (transition*)
and focusing on cities (urban OR city OR cities OR metropol*). Additional papers, which were not
caught by the search strategy, were selected using a snowballing procedure, as in Geissdoerfer,
Savaget, Bocken, and Hultink (2017), by searching through the reference lists and the citing authors
of the papers selected in Scopus.



AN DN B W=

7
8
9
10

11

12
13
14
15

16

17
18
19

Journal of Cleaner Production Fratini et al. 02/12/2018

To conclude, 99 papers were selected as the core data of our academic review. Our sample should
probably be compared to a sample targeting different type of databases and a larger variety of
geographical perspectives. In addition to our sample, we have also relied on key policy documents to
take into account framings of the circular economy developed by international governmental and non-
governmental organisations such as the World Economic Forum, Ellen Macarthur Foundation, and
European Commission.

800
700
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400

Documents

300
200

100

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 1. Documents by year on the circular economy in Scopus. The graph was created through the analysis of search results for the
introduction of “circular economy” in SCOPUS over time (Copyright © 2018 Elsevier B.V.). It is clear that concept use started around
2001 and 2003 and that its use has increased drastically in the last 6-7 years, with a steep proliferation of publications from 2015.
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Figure 2. Documents on circular economy by country in Scopus. The graph was created by comparing the number of publications
produced on “circular economy” by country in SCOPUS (Copyright © 2018 Elsevier B.V.). The result shows clearly how there are
many more publications from China than from other countries. To be precise in Scopus there are 816 publications specifying China,
compared to a total of 1990 publications on "circular economy".

2.2 Case study design

Our explorative case study aims to better understand which governance arrangements are supported
by urban imaginaries of circular economy, and which governance arrangements circular economy
imaginaries are being supported by. In particular, our intention is to understand how knowledge about
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circular economy is being co-produced, translated and made visible by situated public authorities
with the ability and capacities to drive local urban transitions and to inspire circular urban imaginaries
across the world. Because of our cultural and geographical proximity, we decided to focus our study
on European cities, and specifically on those cities that have flagged themselves as being at the
European forefront in the translation of circular economy within urban contexts. We specifically
selected three cities that, given their prominent visibility as international metropolises and their global
networks, are more likely to influence knowledge co-production on urban circularity at both local and
global scales. These cities are Amsterdam, Paris and London.

These three cities differ on two central counts: 1) population size - Greater London has 8.6 million,
Greater Paris has 6.9 million and Amsterdam has 840 thousand people; 2) economic structure —
London has seen a major shift towards professional and business service activities after an important
market decline in manufacturing; Paris’ economy is characterised by a strong tertiary focus, but also
the presence of important companies within the fields of aeronautics/aerospace, information
technology, communications, and bio-technology; and Amsterdam is the financial and business
capital of the Netherlands and the fourth largest port in Europe.

Despite their differences, these three metropolises have some similarities: All three are capitals of
important European economies — the Netherlands, France and Great Britain — and have purposively
chosen circular economy as a productive imaginary with which to drive and shape urban
transformations in the making, proposing themselves as frontrunners on national, European and
global scales. They can thus be considered “extreme cases” (Flyvbjerg, 2006) of capital cities that
have actively and explicitly engaged in contributing to the development and advance of the circular
economy. Each city is actively engaged in documenting their situated knowledge co-production
processes in the form of planning, policy and technical documents. As a consequence, the findings
emerging from studying these three extreme cases will be a source of inspiration and, therefore, have
relevance for other European cities, where circular economy imaginaries are also being co-produced
to support transformative actions.

2.3 Analytical framework

In order to analyse circular economy conceptualisations in the scholarly literature (Research Question
1) and critically reflect on the socio-technical imaginaries underpinning circular economy translations
in Amsterdam, London and Paris (Research Question 2), we have adapted the conceptual framework
of “knowledge co-production” introduced by Jasanoff (2004). The results of this analysis were used
to develop a research agenda to support future studies and reflect on how circular economy might
provide opportunities for socially inclusive and environmentally desirable urban transitions (Research
Question 3). Our intention is to enable discussions about how different translations of circular
economy in cities are co-produced in between the epistemic and the political domains characterising
situated practices of urban governance. To this end, Jasanoff's (2004) work presents a productive
framework, providing us with a comprehensive and critical viewpoint from which to study circular
economy imaginaries and their manifestation. Studies of co-production are characterised by two
components: 1) “constitutive” studies, exploring how new phenomena come into being and stabilise,
and 2) “interactional” studies, unfolding the controversies and transformations arising within
established political and epistemic orders, especially when their boundaries and qualities are being
reimagined and renegotiated (Pfister, 2016).

From the constitutive perspective, this study aims to analyse the emergence and stabilisation of a new
socio-technical imaginary, the circular economy, to re-configure the socio-economic life of cities
towards a more sustainable social order. Enhanced circularity in the management of urban systems
and resource flows has the potential to radically change the production and consumption patterns
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characterising and sustaining today’s urban systems and life-styles. If implemented poorly, however,
despite scientifically compelling arguments, the circular economy concept could lose credibility and
risk being seen as a buzzword or as greenwashing. Seen from an interactionist perspective, therefore,
the emergence of circular economy as a socio-economic order with which to organise cities provides
a great opportunity to study how processes of legitimisation and operationalisation of circular
economy take place within specific urban configurations, and how these processes have the potential
to contribute to sustainable outcomes. In analysing the constitutive and interactional processes of co-
production, Jasanoff (2004 ) identified four elements that contribute to sustaining social order morally,
ontologically, politically, and symbolically: discourses, institutions, representations and identities.
Below we introduce each of the four elements to clarify how they are used in the analysis.

Discourse analysis is widely used in the social sciences and aims to unfold the ways in which
languages, concepts and systems of meaning are created, and to study the different ways of structuring
areas of knowledge and social practice. In this study we focus on practices related to the circular
economy. In particular, critical approaches to discursive practices describe the ways in which
discourses are shaped by power relations and ideologies, to unfold the constructive effects that
discourses have upon social relations, identities, beliefs and systems of knowledge, none of which
are generally apparent to discourse participants (Fairclough, 1992).

Institutions are defined as “cognitive, normative, and regulative structures and activities that provide
stability and meaning to social behaviour. Institutions are transported by various carriers — cultures,
structures and routines — and they operate at multiple level of jurisdiction” (Scott, 1995, p. 33).
Institutions are multifaceted and able to incorporate symbolic systems. In so doing, they are enabling
the creation, maintenance, travel, transformation and eventually the disruption of discourses. At the
same time, discourses may also have the power to create, transform and maintain institutions. One
way to assess the stabilisation of a specific discourse is thus to study the way it is inscribed and de-
inscribed in those institutions forming the basic structures or building blocks of social