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ABSTRACT
This paper deals with the territorial dimension of a circular economy.
We review the territorial factors shaping closed-loop systems, upon
which a territorial definition of a circular economy is developed.
We consider six categories of territorial factors: (1) Land-based
factors emphasize the significance of physical endowment to
satisfy the growing demand of secondary and biotic materials in a
circular economy; (2) agglomeration factors are important
determinants for a circular economy, as these provide circular
businesses with the necessary access to resources, knowledge and
collaboration, as well as viable markets; some of these functions
are enabled by (3) hard territorial factors, in particular by
accessibility and connectivity infrastructures as well as by (4) access
to state-of-the-art technologies; softer territorial factors, including
(5) knowledge-related factors and (6) governance and institutional
arrangements, support collaboration among companies and
between them, as well as among consumers and public
institutions. Our review shows that agglomeration and land-based
factors contribute to define the framework conditions of circular
transformations, the harder territorial factors (accessibility and
technologies) enable the circular economy in practice, and the
softer factors (knowledge, awareness, governance and milieus)
contribute to catalyse circular transformations. These findings base
and complement research done in the ESPON CIRCTER project.
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Introduction

The circular economy, as established in present practice and policy discourses, is driven
by two fundamental goals, namely (1) to retain value, keeping materials circulating in the
economy for a longer time, and thereby (2) to increase the overall material efficiency of
the economy. These principles are rooted in industrial ecology concepts emerged during
the 1970s (Murray, Skene, and Haynes 2017). However, presently there is no single and
universally accepted characterization of a circular economy. Kirchherr, Reike, and
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Hekkert (2017) collected more than 100 definitions. In Europe, the most widely used
definition is provided by the European Commission (EC), which presents the circular
economy as ‘an economy where the value of products, materials and resources is main-
tained in the economy for as long as possible, and the generation of waste minimised’ (EC
2015).

Regardless of the growing interest on the circular economy concept among policy
makers and researchers, the social and business implications of a circular economy
have not been yet explored (Merli, Preziosi, and Acampora 2018). Even if the implemen-
tation of circular economy solutions may have an obvious spatial expression, and albeit
some of the existing definitions emphasize the relevance of scales, connectivity and other
spatial attributes for a circular economy (Korhonen et al. 2018; Stahel and Clift 2016), the
territorial implications of a circular economy still remain broadly unexplored (Bahers
and Durand 2017). In this regard, the paper addresses the following research questions:
Which territorial factors can affect the development of a circular economy at various
scales? How territorial factors may contribute to the development closed-loop systems
at regional and local levels? Which aspects should be taken into consideration by
urban and regional planners when shaping their spatial strategies?

The paper is organized as follows: we firstly identify and discuss the fundamental and
definitory elements of a circular economy; secondly, we present a collection of territorial
factors that according to theoretical and empirical observations may potentially influence
the way in which closed-loop systems are materialized on the regional and local scales;
thirdly, we explore how these factors may interfere with the development of circular econ-
omic loops, enabling or hindering their diffusion. Even this work focuses on the European
context, many of the aspects addressed may bear relevance for other geographies as well.
The work is based on research done in the ESPON CIRCTER project (ESPON 2020).

Materials and methods

Thisworkhas been completed bymeans of a comprehensive literature review.The references
have been identified by performing recursive searches for the expressions ‘circular economy’
and ‘territory’, as well as related terms. The exact search was as follows: ((KEY (‘circular
econom*’ OR (‘closed*’ AND ‘loop*’)) AND TITLE-ABS ((‘city’ OR ‘cities’ OR ‘urban*’
OR ‘rural’ OR ‘island’ OR ‘mountain’ OR ‘region*’ OR ‘territor*’ OR ‘spat*’ OR ‘space*’
OR ‘geogr*’ OR ‘distance ‘ OR ‘proximity’ OR ‘accessibility’)) AND (‘europ*’ OR ‘EU’))).

The search was initially performed in 2018 and subsequently updated in March 2020.
We used the Scopus abstract and citation database of peer-reviewed literature. A total of
215 articles were identified in our review. In addition to the main collection, a number of
cross-citing searches were conducted as well. These allowed to identify a smaller subset of
potentially relevant papers and seminal works. The review also considered a limited
number of unpublished reports and other forms of grey literature, including legal and
administrative documents.

The circular economy: definitions, scope and scales of operation

The circular economy has been promoted as mainstream policy solution enabling sus-
tainable economic development, particularly among industrial economies (Korhonen
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et al. 2018). The principles of a circular economy are rooted in the classic industrial
ecology concepts and approaches (Socolow et al. 1994), particularly in Stahel’s perform-
ance economy (Stahel and Reday-Mulvey 1976) and related concepts. These include inter
alia industrial metabolism (Ayres 1989), industrial symbiosis (Frosch and Gallopoulos
1989), remanufacturing (Kutta and Lund 1978), the three Rs (Hayes 1978), the waste
management hierarchy (EEC 1975), servitization and product-service systems (Goed-
koop and Spriensma 1999), resource cascading (Sirkin and ten Houten 1994) and
Design for Environment (Graedel and Allenby 1996).

There is not consensus on how to define a circular economy. The most wide-spread
characterization is perhaps the one proposed by the Ellen MacArthur Foundation,
which defines the circular economy as an ‘industrial system that is restorative and regen-
erative by intention and design’ (Ellen MacArthur Foundation 2015). In Europe, the
most used definition is provided by the EC in its Communication ‘Closing the loop’,
which passed the EU Action Plan for a Circular Economy: ‘an economy’ ‘where the
value of products, materials and resources is maintained in the economy for as long as
possible, and the generation of waste minimised’ (EC 2015). These popular conceptions
are drops in the ocean of more than hundred definitions of a circular economy that can
be found in the literature (Kirchherr, Reike, and Hekkert 2017). Korhonen, Nuur, Feld-
mann, and Birkie (2018b) conclude that existing definitions tend to agree on the means
and goals of the circular economy concept but disagree on how to characterize it. Even if
the diversity of standpoints makes it difficult to find commonalities among the various
definitions, some elements are present across most of them. These fundamentals can
be summarised as follows:

(1) Aspirational component: Virtually all definitions present the circular economy as
either a means to achieve a pre-defined aspirational societal model, typically ‘sustain-
able development’ (Dobrota, Dobrota, and Petrescu 2017; Ghisellini, Cialani, and
Ulgiati 2016) or ‘economic decoupling’ (Corona et al. 2019). But some definitions
also present the circular economy as an aspirational model by itself (Scarpellini
et al. 2019). The extent to which the circular economy can be considered a new sus-
tainable development paradigm or rather an instrumental concept to achieve sus-
tainability has been thoroughly discussed. Most authors conclude that the circular
economy should be considered one among the most recent and concomitant sol-
utions for fostering sustainable development rather than a goal in itself (Geissdoerfer
et al. 2017; Murray, Skene, and Haynes 2017).

(2) Strategic dimension: Some authors present the circular economy as an instrumental
concept geared at the achievement of policy or managerial goals (Haas et al. 2015; Ma
et al. 2014). This aspect is highlighted in particular by those authors that put the
emphasis on the socio-technical innovations stemming from circular transform-
ations, of which many have the capacity to disrupt a number of business sectors
(Singh and Ordoñez 2016).

(3) Restorative and regenerative aspects: Virtually all definitions underline the capacity of
a circular economy to expand the restorative capacity of economic processing. The
emphasis is placed on its potential to avoid waste by closing material loops, reinter-
preting end-of-life stages in light of a recursive use of materials instead of linear flows
(Geissdoerfer et al. 2017; Hobson 2016; Moreau et al. 2017).
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(4) Efficiency principles: Most definitions emphasize the role of a circular economy to
drive a more efficient use of materials and energy in comparison to the linear
economy (Corona et al. 2019; Ghisellini, Cialani, and Ulgiati 2014). Several forms
of socio-technical innovations are mentioned in the reviewed papers as critical to
achieve greater levels of efficiency. These include for example alternative business
models that focus on product use rather than product ownership (Lahti, Wincent,
and Parida 2018; Rizos, Tuokko, and Behrens 2017), the use of biological materials
in ‘cascades’ (Mair and Stern 2017), as well as the application of reverse logistics and
closed-loop supply chains (Braun et al. 2018). These innovations are complemented
by more traditional strategies such as the use of renewable energy sources (Dobrota,
Dobrota, and Petrescu 2017).

(5) Design elements: The role of design is introduced both as a strategic component
(‘restorative by intention and design’) as well as an operational element that can
be applied on materials, products, systems and business models (Hobson 2016).
Some authors emphasize the role of product design for material efficiency through
‘circular design’ (Moreno et al. 2016). Other definitions underline the role of con-
scious product design for extended product durability and repairability (Vanegas
et al. 2018).

(6) Cooperation mechanisms between societal actors. Several papers acknowledge the
need for cooperation mechanisms between the various economic actors in order
to establish circular flows, and stress the relevance of inter-sectoral and inter-organ-
izational management and governance models (Merli, Preziosi, and Acampora
2018). Cooperation within and between value chains is also mentioned in the Circu-
lar Economy Communication as a requisite to support design and innovation for a
more circular economy (EC 2014).

(7) System’s perspective: This aspect is evinced by the interactions between production
and consumption systems and on their mutual flows. It is explicitly mentioned by
most definitions (Corona et al. 2019; Lazarevic and Valve 2017; Nogueira, Ashton,
and Teixeira 2019; Stahel and Clift 2016), and it has also been picked up by the insti-
tutional characterization by the EC definition (EC 2015). In general, it is widely
accepted that a materialization of a circular economy requires a systems perspective
(Geissdoerfer et al. 2017; van Buren et al. 2016)

From the definitions and the operational elements reviewed above it emerges that
the strategies in a circular economy necessarily operate at various scales, both in
terms of organizational widths as well as geographical scope. Kalmykova, Sadagopan,
and Rosado (2018) propose a classification of circular economy strategic areas based
on the former. They differentiate a small organizational level, which refers to practices
implemented by single firms i.e. cleaner production, energy efficiency or eco-design,
and a large organizational scale that refers to a systemic economy-wider implemen-
tations, like an industrial cluster. Ghisellini, Cialani, and Ulgiati (2014) and Merli,
Preziosi, and Acampora (2018) developed comparable classifications. In general,
authors agree that broader organizational widths are those better placed to accommo-
date the inter-sectoral and inter-organizational transformations required to close
material loops. Circularity strategies adopted at smaller organizational levels seem
more appropriate for the introduction of intra-firm innovations, be these product-
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based (den Hollander, Bakker, and Hultink 2017) or business-based innovations
(Lewandowski 2016).

The geographical scope of closed-loop systems has been explored from a performance
economy perspective. Stahel and Clift (2016) define three material loops and scales of
operation in a performance economy. Loop 1 focuses on product reuse, through
second-hand markets (e.g. flea markets) as well as commercial and private reuse of
goods (e.g. refilling of beverage containers). Most activities in this loop are typically
carried out at local and regional scales. Loop 2 includes product repair, remanufacturing
to meet new technical requirements and upgrading to meet new uses and markets. These
activities may be carried out locally (e.g. refurbishing of domestic appliances) or show an
unspecific geographical adscription (e.g. remanufacturing of industrial equipment). In
Loop 3 residual products and materials are reprocessed to recover secondary materials
for return to the production system for further use (recycling) or energy recovery. Pro-
cesses in this loop may take place on a regional scale or may be part of a global supply
system. In a case study in Brussels, Zeller et al. (2019) found that less than 1% of the
total collected waste is used in a way that closes material cycles at the city level.

Even though the theoretical and practical elements underpinning the circular economy
and its materialization are rooted on long-standing concepts and epistemic, the literature
agrees on the fact that the basic assumptions concerning the economic and social structures,
cultures, norms and everyday habits surrounding the development of closed-loop systems
still remain largely unexplored (Hobson 2019; Korhonen, Honkasalo, and Seppälä 2018;
Marin and Meulder 2018; Merli, Preziosi, and Acampora 2018). An aspect that remains
under-researched is the spatial and territorial dimension of closed-loop systems, in particu-
lar the relational logic of geographical norms and scales as factors for adequatemanagement
of resources (Barles 2009). Understanding such processes calls for the identification of
spatial regimes and territorial dynamics linked to circular economic transformations.
More specifically, it requires the exploration of how territorial factors may influence the
different strategies towards closed-loop systems, including the adoption of circular inno-
vations by companies, public institutions and citizens.

The role of territorial factors in a circular economy

In spite of globalization, territories (nations, regions and cities) still exhibit notorious
differences in economic specialization, competitiveness, convergence/divergence pat-
terns and overall socio-economic dynamism (Iammarino, Rodriguez-Pose, and Storper
2019). A multiplicity of structural conditions and contextual circumstances contribute
to shape regional economies. Regional economics has historically recognized the
influence that ‘factor conditions’ exert on local economies (Porter 1990). Neoliberal
and evolutionary economics often present these as factors of regional competitiveness
in a global economic circuit, endorsing regional specialization as a development virtue
(Grillitsch and Asheim 2018).

According to this narrative, specialized factors of production are formed over histori-
cal periods through dynamic interactions between firms and institutions. Such long-term
processes ultimately determine the availability of local infrastructures, resources and
skills, hence shaping the capacity of certain regions to attract specific types of economic
activity more than others (Porter 1998). Such spatially bound assets, here referred to as
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‘territorial factors’, include elements related to the physical endowment, like infrastruc-
tures, but also immaterial assets stemming from social constructs, including political and
administrative jurisdictions, institutions, cultural values, etc.

Following, we explore the role that territorial factors play in shaping circular economic
transformations at lower spatial scales, as potential drivers of economic competitiveness
and resilience. We focus on six factors that, according to the reviewed literature, show
higher relevance from a circular economy perspective. Such factors are: (1) land-based
resources, (2) agglomeration factors, (3) accessibility conditions, (4) technical and techno-
logical capacity, (5) knowledge-related factors, and (6) governance and institutional drivers.
Figure 1 provides a schematic representation of the territorial factors discussed here.

Land-based factors and natural endowment

Land-based factors emphasize the relevance of natural endowment to satisfy the growing
demand for raw materials and biomass feedstock for a circular economy. While energy
and circular economy transitions might curb the consumption of certain types of primary
raw materials, the demand for metals and biotic materials is expected to expand signifi-
cantly in the following decades as a result of the substitution of fossil-based fuels and
materials by alternative sources (Bell et al. 2018; Teubler, Kiefer, and Liedtke 2018).

Even if biobased materials also carry an environmental burden, they are key in a cir-
cular economy because of their multifunctionality (Corrado and Sala 2018). Unlike inert
materials that need to be recovered and used in closed-loops, biotic materials in a bio-
based economy shall be used in cascades. This refers to the efficient utilization of
resources by using residues and recycled materials sequentially to extend total biomass
availability within a given system (Vis, Mantau, and Allen 2016). Potentially, this
expands the capacity of biobased economies to create synergistic effects and act as mul-
tipliers for other economic activities, particularly in rural areas.

In Europe and elsewhere, high hopes are placed on the biobased economy as a driving
development force in the rural setting (EC 2018; Philp and Winickoff 2018). However,

Figure 1. Territorial factors and their interactions in different types of territories. Source: own
elaboration.
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the fuel substitution processes that occurred during the first decade of the century
showed that the relation between competing land functions can be problematic, both
in terms of social as well as ecological impacts (Gomiero, Paoletti, and Pimentel 2010;
Hertel, Steinbuks, and Baldos 2013). These effects are likely to occur in the future too,
particularly if bioenergy cropland expansion remains a major component of climate
change mitigation strategies (Hof et al. 2018). In general, the technical feasibility and
environmental neutrality of transitioning towards a biobased economy still seem far
from being assured (Corrado and Sala 2018).

Agglomeration factors

Agglomeration factors are here understood as the concentration of businesses, consu-
mers and/or production factors required to perform certain circular economy activities.
Industrial agglomerations create the right conditions for all circular economy initiatives
whenever diversity and complementarity are important enabling factors, such as for
industrial symbiosis programmes (Domenech et al. 2019; Lombardi 2017). Economies
of scale in urban areas can also enable recovery of low-value materials that require sig-
nificant volumes to ensure financial sustainability of the reclamation plants (Chen
et al. 2012, 2014; Zeller et al. 2019). In general, the lower the value of materials, the
higher the quantities needed to enable profitable operation (Cucchiella et al. 2015).
For example, Wang et al. have estimated that current recovery rates of lithium-ion bat-
teries would only generate enough batteries to enable four recycling facilities to operate
with profit in the whole US (Wang et al. 2014).

But economies of scale are not only important for recycling economies. Urban
agglomerations also create the right conditions for the development of business
models that are based on product sharing, pooling and other forms of collaborative con-
sumption (Brown, Bocken, and Balkenende 2019; Cohen and Kietzmann 2014). Fre-
quently, urban areas are the only possible setting for profit-driven circular business
models, as most of them require a certain ‘critical mass’ to become financially sustainable
(Acquier, Carbone, and Massé 2019). Moreover, cities also attract a range of community-
led initiatives that operationalize circular economy strategies on a non-for-profit level
(Suau Ibáñez 2019). These include sharing platforms, repair associations, maker move-
ments and other forms of social and grassroot innovation with a strong sustainability
(Charter 2018; Cohen and Muñoz 2016; Jaeger-Erben, Rückert-John, and Schäfer
2015). Even if these activities tend to proliferate in cities (Angelidou and Psaltoglou
2017), grassroot innovations are by no means an exclusive of urban areas (Ensign and
Leupold 2018). Last but not least, cities themselves have experimented new forms of ‘cir-
cular planning’ and governance for ‘circular cities’ (Bolger and Doyon 2019), even if quite
frequently such interventions remain on a rather discursive level with limited impli-
cations for on-going spatial development practices (den Berghe and Vos 2019).

Proximity and accessibility factors

Big markets are not the only requirement for strong circular economy networks. Closing
material loops also require good access to secondary materials and by-products by econ-
omic actors. Accessibility to used products and secondary materials can greatly affect
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operational costs of firms adopting circular business models (Holgado and Aminoff
2019) or participating in industrial symbiosis schemes (Domenech et al. 2019). Connec-
tivity between companies and customers that produce and consume key products can
also contribute to create effective links between them, thereby contributing to operatio-
nalize the circular economy at a global scale (Geng, Sarkis, and Bleischwitz 2019).

Accessibility is mostly driven by geographical proximity and the availability of infra-
structure. Proximity is defined in different ways according to contexts, actors involved
and research perspective. Bahers and Durand (2017) identified up to nine different
forms or manifestations of proximity with circular economy implications, including
spatial, functional, access, environmental, organizational, institutional, socio-economic,
relational and disputed forms of proximity. Non-physical expressions of proximity can
be important enablers for different strategies of a circular economy, sometimes acting
as substitution of physical proximity (Prosman, Wæhrens, and Liotta 2017). Infrastruc-
ture enables the transportation and re-allocation of stocks in an efficient way. In
general, areas located close to transportation hubs, like airports, ports, railway stations,
and/or having in place effective intermodal transportation systems and logistic hubs
can be significantly advantaged when it comes to triggering the economies of scale
related to for example the processing of secondary raw materials, for example low-
value waste collection-recycling (Malinauskaite et al. 2017). This infrastructure is
also required for the establishment of circular business models based on for
example reverse logistics and take-back programmes (Dhakal, Smith, and Newbery
2016).

Technologies and innovation

Decision-makers in a globalized economy are often confronted with the challenge of
developing a competitive edge over peers. Such competitive advantage is often sought
and promoted through technology-driven innovation-based competition strategies (Gril-
litsch and Asheim 2018). The role of emerging technologies in support of circular trans-
formations and as a key enabler for industrial diversification has been thoroughly
investigated, particularly for digital technologies (Pagoropoulos, Pigosso, and McAloone
2017) and industry 4.0 (Nascimento et al. 2019). Technologies enable the implementation
of circular economy processes not only along the value chain (e.g. cleaner production and
eco-design) but also have a critical role for unlocking the market for secondary low-value
material streams (Jawahir and Bradley 2016). However, circular solutions and technol-
ogies like refurbishment and remanufacturing often compete with traditional, often
cheaper, alternatives (Korhonen, Honkasalo, and Seppälä 2018). Moreover, technologies
may also create path dependences and lock-in in specific areas (Kalkuhl, Edenhofer, and
Lessmann 2012; Wilts and von Gries 2015), including the bioeconomy (Marsden and
Farioli 2015).

It is widely accepted that closing material loops are as much favoured by the appli-
cation of the right technologies, as it is by an enabling framework supporting softer
forms of innovation (Leipold and Petit-Boix 2018). Circular transitions ultimately rely
on a limited range of technological, business and social innovations (Bocken et al.
2016), many of which have been introduced long ago, albeit often in a sub-optimal
and fragmented way (de Jesus and Mendonça 2018). If anything, circular economy
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transformations seem to require a great deal of innovation capacity and a prone-to-
change attitude by all economic actors (Edbring, Lehner, and Mont 2016; Planing 2015).

Knowledge-related factors

Knowledge factors refer to the availability of legal and technical capacity, skills and infor-
mation, including access to guidance and ability to assemble and absorb knowledge.
Knowledge factors are equally relevant for businesses, institutions and individuals. In
the private sector, these factors become crucial for the development of more sustainable
products and services through strategies such as eco-design, life-cycle-thinking and the
adoption of circular business models (de Jesus et al. 2018). Furthermore, a circular
economy calls for heterogeneous skills (Burger et al. 2019), which can be particularly rel-
evant for SMEs (Bourguignon 2016).

Based on extensive communication strategies, clarity over circular products and ser-
vices, and a set of transparent and exhaustive quality criteria, consumers can be further
integrated in the circular business strategy development (Porter and Kramer 2019). In
fact, citizen awareness and alignment between citizen and policy understandings is fun-
damental for the operationalization of circular transitions and ensure uptake of circular
consumption (Borrello et al. 2017; Repo et al. 2018; Smol et al. 2018).

In the public sector knowledge and awareness are important to generate institutional
capacity governing circular and clean economic transitions (de Abreu and Ceglia 2018;
Haley 2016). Knowledge can also become a requisite for policy design and implemen-
tation. For instance, effective regulations are strongly influenced by the specialized
knowledge owned by the actors within territories, and by the intensity of the cooperation
they can put in place (Marra, Mazzocchitti, and Sarra 2018). The most innovative regions
are those showing the most balanced composition of knowledge bases, including sym-
bolic and analytical dimensions of knowledge (Květoň and Kadlec 2018).

Governance, institutions and milieus

Governance and institutional factors contribute to create the necessary conditions for
circular economy activities to root and materialize in concrete actions (Kanda et al.
2019). Governance and institutional arrangements not only promote circular economy
principles, but also favour the establishment of other factors, such as knowledge
diffusion and increased collaboration between firms (Niesten et al. 2017). Cultural and
symbolic aspects of social elements, such as values, norms, cognitive repertoires, are
also viewed as strategic assets affecting innovation because of their capacity to enhance
small firms’ action and to provide opportunities to compete in the knowledge
economy (Fernández-Esquinas, van Oostrom, and Pinto 2017). These factors are intrin-
sically localized, embodied in human capital and relational networks, in labour market,
and in the local context that has a clear territorial expression.

Territorial milieus refer to the inter-personal and inter-firm networks formed in a
limited geographical area as a result of the information and knowledge flowing
through trustworthy and repetitive interactions (Maillat 1995). Closed networks and
rigid cooperation mechanisms can sometimes lead to undesired effects, including exclu-
siveness, lock in-effects or closed-shop-strategies, which may create barriers to structural
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change (Grillitsch and Asheim 2018). However, in general interactions between societal
(value attitude, life-style, perceptions), institutional (regional policy context) and market
components (networks, cooperation, etc.) have the capability to relate physical resources
with local actors, facilitating the circulation of information and agent coordination
within a region (Capello et al. 2007). Thereby, milieus may also promote circular
economy transformations, as circular solutions require intense collaboration between
actors throughout the entire value chain (Lahti, Wincent, and Parida 2018).

Table 1 provides an overview of the inter-linked relationships occurring between ter-
ritorial factors and a subset of strategic areas or materializations of the circular economy.
The first column summarizes the nine circular economy strategies proposed by Potting
et al. (2017). They are labelled R0 to R9 and represent a range of approaches to resource
material consumption throughout value chains. R-strategies build on the traditional
waste strategies (EC 2010), but unlike the latter, circular economy strategies place the
emphasis on waste prevention instead of waste management. As discussed in the intro-
duction, this is a distinctive feature of circular systems, in contrast to linear models. Cir-
cular Rs are ordered from high to low capacity to increase circularity within value chains.
The second column in the matrix lists circular economy innovations, including citizen
behaviours, technologies, business strategies, integrated solutions and circular business
models. These provide concrete examples of the various strategies. Following, the
scales of operation of the circular economy innovations as well as the relevance of terri-
torial factors described on previous sections are characterized based on the references
found in the literature.

Discussion and conclusions

Even if the spatial dimension of closed-loop systems, including aspects like flows of sec-
ondary materials and the so-called ‘recycling boundaries’, have attracted significant
attention by previous research, the topic is still far from being well understood. Still,
the debate on the territorial definition of a circular economy goes well beyond the deli-
mitation of the scales of operation in closed-loop systems. Territorial factors, as described
by regional economics, may condition the way a circular economy is operationalized at
all spatial scales, particularly at regional and local levels. These factors include land-based
aspects, agglomeration economies, accessibility conditions, knowledge- and technology-
based enablers, governance and institutional drivers and milieus.

Land-based factors determine the capacity of regional and local economies to satisfy
the demand for biotic materials in a circular bioeconomy. Unlike inert materials, that
need to be kept in closed-loops, biotic materials in a biobased economy are to be used
in cascades, providing economic systems with greater degree of flexibility and adaptive
capacity. However, the uncertainties surrounding massive transformations of product
segments from fossil-based to biobased alternatives require careful valuation of sustain-
ability risks (Biber-Freudenberger et al. 2020).

Urban and industrial agglomerations represent the most important carriers for an
integrated and organized circular economy. Industrial clusters play a key role in unfold-
ing the innovative potential for green technologies and circular practices related to syner-
gistic relations between companies. In this setting, urban agglomerations ensure the
necessary critical mass to for example adopt low-value material recovery schemes,
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enable circular business models and host a range of innovative community-based circular
initiatives. Cities themselves are major providers of domestic waste streams and second-
ary materials, such as building debris andWEEs. Additionally, urban areas also provide a
fertile ground for the dissemination of circularity strategies with strong social component
like responsible consumption, and/or business models resting on behavioural change.
Accessibility and connectivity factors further reinforce agglomeration effects by e.g.
enabling collaborative economic models based on product sharing and enabling
reverse logistics. Circular economy strategies such as product reuse and repair are
directly dependent on the accessibility to these services by consumers. Accessibility
and connectivity are also key enablers for the establishment of industrial symbiosis
and other industrial ecosystems.

Although agglomerations generate knowledge spillovers, these exhibit spatial selectiv-
ity and suffer from strong distance-decay effects. Hence, it is expected that agglomeration
forces per-se will not contribute to ensure harmonious territorial development under a
circular economy perspective. On the contrary, inertia towards the geographical concen-
tration of certain circular economy activities is likely to occur.

The extent to which the abovementioned forces enable circular economy transform-
ations at regional and local levels is also conditioned by softer territorial factors. Intan-
gible features embedded in governance, cultural and social aspects, which are
accumulated through process of regional collective learning (Keeble 2018), contribute
to the definition of the innovation capacity of territories. Governance and institutional
factors, together with territorial milieus, act as transversal forces that facilitate and
create the necessary conditions for circular economy transformations to materialize.
From this, it can be inferred that political vision and leadership are essential require-
ments to put in place governance systems that not only promote circular economy prin-
ciples, but also favour a successful operation of other territorial factors.

In a nutshell, whereas agglomeration and land-based factors contribute to determine
the framework conditions of circular transformations at the regional and local levels, the
‘hard’ territorial factors (accessibility and technologies) contribute to define the effective-
ness of circular economy strategies, and the ‘soft’ factors (knowledge, awareness, govern-
ance and milieus) contribute to catalyse the transformation. Hence, understanding the
territorial specificities of different areas becomes crucial to envisage a successful tran-
sition to a circular economy. This endeavour calls for place-based policy approaches
that take account of the installed capacity within each territory and promote inclusive
and participatory policy design and implementation as the best way to unlock the terri-
torial potentials. Given the multidimensional nature of circular systems and the complex-
ity of circular transformations, even the best strategies face potential trade-offs between
policy priorities and require careful assessment of potential rebound effects.
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