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Circular Cities

Felipe Bucci Ancapi, Ellen Van Bueren and
Karel Van den Berghe
Department of Management in the Built
Environment, Faculty of Architecture and the
Built Environment, Delft University of
Technology, Delft, The Netherlands

Definition

Circular city is a concept inspired by biological
metabolic systems that seeks to apply the princi-
ples and strategies of the circular economy at the
different scales of urban functioning. By doing so,
a circular city is meant to reduce the intake of
primary resources and energy and resulting envi-
ronmental impacts, such as waste and emissions.
Its functioning is (re)defined by efforts aiming to
close, narrow, and/or slow material and energy
flows. A circular city is a normative concept,
implying thus there is an ambition to switch the
current – linear – consumption-production system
into one that works and develops circularly, in
closed loops. It is also normative as it proposes
the urban scale as the main spatial level of
implementing circularity. As cities in the twenty-
first century deal with their historical ecological
impacts, circular cities also embrace ecological
regeneration and adaptation measures to maintain
their development within the carrying capacity of
Earth.

This definition is a compendium of the per-
spectives contained in this chapter. Thus, although
not exhaustively, this definition seeks to provide a
common frame of reference for the study of cir-
cular cities.

Synonyms

Autarkic city; Climate-neutral city; Metabolic
city; Regenerative city; Resource-efficient city;
Self-sustainable city

Introduction

Cities are complex systems of production and
consumption. Their ecological impacts have
grown significantly in the last decades. Currently,
cities consume 60–80% of natural resources glob-
ally, while producing around 50% of global waste
and 75% of greenhouse gas emissions (UN 2019).
The urban population is expected to increase in
the coming decades, reaching 6.5 billion by 2050,
the equivalent of two thirds of the future global
population (UN 2017b).

While the attention for the environmental
impact of cities and material flows is not some-
thing new (cf. Wolman 1965), arguably, it has
recently become more popular within sustainable
urban development, along with the increasing
popularity of the concept of circular cities (Wil-
liams 2019b). A circular city aims to close
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material and energy flows that are used by and
within its boundaries and thus reducing its overall
environmental externalities, such as ecosystem
degradation, greenhouse gas emissions, and
waste generation. In some cases, a circular city
also includes social and economic goals, but in
general, the focus of circular cities and the circular
economy (CE) is on material and energy flows
(Korhonen et al. 2018b). Following this, circular
cities received a fair amount of critique. The most
heard critique is that the knowledge development
and implementation of circularity and/or the CE is
too technical and fails to include other dimensions
such as the economy, culture, social affairs, poli-
tics, governance, design, or spatial planning
(Korhonen et al. 2018b; Pomponi and Moncaster
2017; Williams 2019b).

This chapter explores the concept of circular
cities. In the first section, a broader concept of CE
is provided. Secondly, the challenge of scale and
responsibility in the CE are explained. Thirdly, the
chapter continues by tracing the origin of the
concept of circular cities. Fourthly, different con-
temporary definitions of circular cities are cov-
ered, as well as their recent increase in
publishing. Finally, this chapter ends with an out-
look of challenges for circular cities in their
implementation.

The Circular Economy

The CE gained momentum from 2010 onwards in
the western world when the Ellen MacArthur
Foundation (EMF) developed the “butterfly dia-
gram” depicting closing loops of biological and
technical resources (EMF 2012, 2016). However,
one must not forget that it was the Chinese gov-
ernment that first clearly introduced the concept in
its 1996 Five Year Plan (Su et al. 2013). In the
years following, the CE has been put to the fore-
front, among others by the UN (2017a), the
OECD (2019), and the European Union
(EC 2019) as a focus strategy. In a nutshell, “the
objective of a CE is to reduce the societal
production-consumption systems’ linear material
and energy throughput flows by applying mate-
rials cycles, renewable and cascade-type energy

flows to the linear system” (Korhonen et al.
2018b, p. 547). Often, the CE is linked to the
so-called hierarchical ladder of R-strategies to
prevent and to Rethink, Reduce, Reuse, Remanu-
facture, Recycle, Recover the use of materials
(Reike et al. 2018), as it builds upon the waste
management hierarchy developed by Lansink, a
Dutch Member of Parliament in 1979, and later
introduced in the EU legislation with the 2008
Waste Framework Directive. The Directive distin-
guishes prevention, preparing for reuse, recycling,
recovery, and landfill on a preferential scale
(EC 2008). Simply said, the rule of thumb is the
higher on the R-ladder, or earlier in the
production-consumption system (Korhonen et al.
2018a), the less resources and energy are needed.
During the last decades, the focus of waste man-
agement has changed. While first the challenge
was to avoid landfilling and incineration, the main
attention changed to increasing reusing and
recycling of primary and secondary materials
(Van den Berghe et al. 2020). However, by now
it is known that there are not enough secondary
materials that can substitute the use of primary
materials (PBL 2021). To achieve CE-ambitions,
it will be pivotal to move up the R-ladder, beyond
recycling (PBL 2019). As the CE finds its ways
within urban development, different aspects of a
city’s daily operations require adaptation at differ-
ent scales of urban aggregation – i.e., at the house-
hold, neighborhood, city, or regional level. To
illustrate the question of scales, in the next section
we examine an elemental aspect of (circular) cit-
ies: its built environment.

Applying Circularity at Multiple Levels
of the Built Environment
Analytically, different layers or levels of spatial
scales can be identified in the built environment.
These can range from fine-grained scales such as
materials and components to more coarse scales
such as neighborhoods, districts, cities, countries,
and the global. When circularity is understood as
closing material and energy loops while minimiz-
ing input and output with minimized impact on
the human and natural environment, it can more
easily be applied to the lower scales than to the
higher ones. Up to the scale of the building level,
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the concept of closing loops has an inherent logic,
pleading for the reuse of materials, building com-
ponents, and buildings. While circularity can be
best understood to the lower scales, the other way
around, the circular economy can be better under-
stood in line with higher scales, such as nations or
the global level. Conceptually, the lower scales
deal more with the circularity of products and the
design of those, but only to a minor level consider
the material and immaterial flows, institutions,
and agency, better known as the economy, that
enable these to be produced and consumed. From
the global level downwards, it is better to imagine
what a CE implies, but it becomes more difficult if
it is translated to the exact locations where these
consumption-production networks take place.
Conceptually, they confluence at the area level,
city level, or regional level. Arguably, this scale is
where the circular produced components and built
environment come together with the CE con-
sumption and production system. Otherwise
said, a circular area/city/region cannot exist with-
out a circular built environment and circular prod-
ucts, and a circular consumption-production
system where that area and those assets, people,
institutions, and materials are part of (Fig. 1).

This is not really something new. If one imagi-
nes how an area (should) function(s), logically
one (implicitly) connects how the built environ-
ment and exact locations of assets, people, and
institutions, interact in networked systems, cross-
ing borders in many different aspects. However,
as the next paragraph explains, this reasoning is

not at all something that is followed within con-
temporary CE literature.

From Metabolic to Circular Cities
To start off with, it is important to underline that a
circular city is a normative concept, for it states
that a city is a reality, one that consumes and
produces materials, which – apparently – to date
tends to be mostly linear (take, make, use, waste)
and should become circular. The latter is
influenced by the increasing attention for environ-
mental issues since the 1970s, and by now as an
idea arguably easy to understand. Yet, taking the
city as a given is not straightforward. Brenner and
Schmid (2014) question the abundant non-critical
use of the city as a given object and argue that the
city is at highest a statistical artifact that shall
always remain a subject of reconsideration and,
consequently, a circular city is all but a clear
concept. To understand why circular cities are
nonetheless so prominent, even though it is not
very clear what it is, we first need to understand
the epistemological history of a city, and how it
confluences with (material) flows, that are norma-
tively expected to be circular instead of linear.

Although always arbitrary, following
Wachsmuth (2012), through several stages in
time the two conceptualizations – city and (circu-
lar) material flows – became intertwined and
increasingly the city became seen as both the
problem and the solution to environmental prob-
lems, the latter thus illustrated by a circular city.
Firstly, in the era of industrialization, the idea of

Circular Cities, Fig. 1 How conceptually circularity (cf. design and locations) and CE (cf. flows and networks) come
together at a circular area/city/region. (Adapted from Van den Berghe (2021))
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an industrially provisioned city started to emerge.
Industrial capitalism, the factory system of pro-
duction, was significantly changing the relation
between human and nature, resulting in a
society-nature divide (Foster 2000; Polanyi
1944; van Driel 2016). During the industrial rev-
olution, manufacturing concentrated increasingly
in and around urban areas. This in turn created a
new working class with new political ideas, new
organizational forms, and collaborative infra-
structures. As such, cities emerged as political,
social, and economic bodies as opposite to the
non-city, or countryside. The city became seen
as the human social optimum, in contrast to the
non-human countryside, that was primarily there
in support of the city. This idea can be found back
within the urban studies and sociology works at
the late nineteenth and early twentieth century.
Ebenezer Howard described the opposition of
town and country (Howard 1989), but foremost
the Chicago School established the widespread
idea of city versus non-city. Among their words,
the city became seen as a self-contained system of
people and social relations that grows along with
the increase of interactions. Here we encounter a
contradiction: How can a self-contained
system grow?

By the 1960s and 1970s, best illustrated by the
work of the “Club of Rome” (Meadows et al.
1972), it became rather clear that the social growth
of “self-contained” systems was impacting the
non-city, or nature, in a very negative way. The
observed environmental problems caused by
human actions triggered researchers to increase
their understanding. Here lies the birth of indus-
trial ecology (IE), examining how materials and
energy flow through industrial systems of con-
sumption and production, in analogy with ecosys-
tems (Erkman 1997). Subsequently, IE and the
perspective of the city as a system started to inter-
twine. The city became seen as a system that
converts natural resources, also known as urban
metabolism. Especially the work of Wolman
(1965) was pivotal in conceptualizing the city as
a metabolic system. By carefully graphically ana-
lyzing the metabolism of the city of Brussels,
Wolman showed how the city is an open system.

Wolman’s understanding of the city also
demarcated an epistemological shift: while before
the city was primarily seen as an isolated social
system, without the inclusion of natural sources,
thereafter the city was seen as a system fueled by
natural resources, but without the inclusion of the
human (cf. Newell and Cousins 2015). The city
was understood as a sort of machine, without a
reference by whom, why, and how natural
resources are converted. This urban metabolic
perspective eventually became normative once it
linked to circularity (Stahel 1982). Figure 2 shows
the current linear urban metabolism of cities, and
how this metabolism could be improved by reduc-
ing resource inputs into the urban system (Rogers
and Gumuchdjian 1997). In a circular urban
metabolism, resources are used and reused as
much as possible once they are in the system,
while avoiding degradation of resources as much
as possible, and minimizing the output of
resources, in the form of waste or emissions. The
concentric circles in the figure show the hinter-
lands from where resources are drawn and where
resources are collected, remanufactured, and up-
or down-cycled, adding a geographical perspec-
tive to the modeled resource flows.

The taking up of circular cities by the IE com-
munities is no coincidence, as sustainable
resource use and the closing of loops is key to
IE. This has also brought a strong emphasis on
resource flows. Within this community, the circu-
lar city is mainly examined as a technical artifact
that converts natural resources in a way that needs
changing. Despite the fact that circular cities are
only one application of the concept of circularity
and many others can also be linked to it (e.g., an
economic sector that should become circular, a
specific circular region), circular cities are the
most popular. The main explanation is that we
now live in the so-called urban age (Brenner and
Schmid 2014), as more than half of the human
population lives in urban areas. Next, increasingly
cities have gained agency as centers of value
creation in economic and cultural perspective
(e.g., Florida 2005), which in turn also led cities
to organize and empower themselves in fora such
as the Global Parliament of Mayors (See https://
globalparliamentofmayors.org/) or the Resilient
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Cities Network (See https://resilientcitiesnetwork.
org/).

Nonetheless, authors have claimed that focus-
ing on the circularity of material flows without a
reference to social and economic processes is
problematic (Corvellec et al. 2021; Korhonen
et al. 2018b). One could also question if the
focus on circular cities, without a reference to
the “outer city” or hinterland is the way forward.

Many environmental problems are transboundary:
they do not stop at borders, hence the environ-
mental problem and solution of cities, it being a
circular city in this case, will most likely only be
achieved if we are able to improve our perspective
of the city, beyond the late nineteenth and begin-
ning twentieth century perspective. Whether more
recent academic proposals to define a circular

Circular Cities, Fig. 2 Linear and circular metabolisms of cities (van Bueren 2015). (Adapted from Rogers and
Gumuchdjian (1997))
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city elaborate about these conceptual issues is
examined in the following section.

Circular Cities: Existing Perspectives
Despite the lack of a commonly accepted defini-
tion, circular cities receive political and public
attention and of policy makers. Different interna-
tional organizations, governments, firms, and
scholars have come up with perspectives regard-
ing what a circular city entails.

Among international organizations, the EMF is
arguably the most prominent private actor foster-
ing a circular approach to cities. The EMF under-
stands a circular city as one that thrives in the
long-term, bringing prosperity to its citizens
while respecting the planetary boundaries. For
the EMF, cities provide a workable system bound-
ary for action. Special attention is put on build-
ings, mobility, products and services, and food
systems (EMF 2017). The C40 network of mega-
cities has also put attention on circular transition at
the city level. They provide a concept based on
long-lasting resource use, maximum value extrac-
tion, recovery, and regeneration of product and
materials at the end of their lifecycles (C40
2018). Similarly, but less straightforward, the
United Nations’ (UN) “Waste Wise Cities” initia-
tive is arguably its closest attempt to a circular city
perspective. In this initiative, among 12 principles
aimed for coping with the ever-increasing global
waste management crisis, a call for designing
incentives to promote a CE in cities is included.
Although a circular perspective to cities may be
linked to UN’s Sustainable Development Goal
11 on sustainable cities and communities, the
international body does not provide a circular
city concept.

Some firms have also started to work with
circularity in cities. Prominent work has been
done by young Dutch consultancy firms. Both
organizations have guided dozens of cities, espe-
cially in the EU, in their intention to become more
circular. Their approaches focus on identifying
crucial resource flows in city areas to be used to
create visions and agreements among local stake-
holders to close resource loops and minimize
resource use (Circle-Economy 2017; Metabolic
2021).

National and local governments have also
established their own strategies for circular cities,
regions, and countries. For instance, in Europe,
several countries and cities have already launched
their visions and strategies towards a more circu-
lar economy. The European CE Stakeholder Plat-
form by the European Union (EU) offers a policy
repository wherein more than 40 city and national
level strategies can be found, most of them includ-
ing construction, buildings, infrastructure, and/or
city’s daily operations as part of their scope (See
https://circulareconomy.europa.eu/platform/en/
strategies?populate¼).

The last 5 years are characterized by a growing
number of academic attempts towards a circular
city conceptualization. We now discuss the con-
ceptual directions towards circular cities as pro-
vided by eight recent and already well-cited
publications. Together, they give an impression
of the width and depth of the conceptual develop-
ment of circular cities. Petit-Boix and Leipold
(2018) reviewed CE initiatives in cities and
grouped them according to four urban targets:
infrastructure, social consumption, industries and
businesses, and urban planning. They looked at
the number of city initiatives in place, leaving out
the degree of effectiveness of their implementa-
tion, and found that while cities themselves focus
mainly on urban infrastructure, circular city
research is mainly concerned with industrial and
commercial practices. They concluded that more
attention should be put on social consumption,
urban planning, and how to define the environ-
mental impact of adopted circular strategies at the
city level. Gravagnuolo et al. (2019) identified
sectors for circular city implementation. These
are the built environment, energy and mobility,
waste, water, industrial production, agro-food,
and citizens and communities. Their idea of a
circular city is that of self-sustainable systems
that require not only technical and business inno-
vation, but a cultural paradigm shift characterized
by changes in governmental organization and
educational structures by which the city works
cooperatively to create niches of circular innova-
tion. Specifically on governmental aspects, Bol-
ger and Doyon (2019) analyzed the role of
strategic planning and resource management at
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the local scale to promote CE strategies. After
identifying ways by which two different munici-
palities are integrating strategies in their planning
instruments, they pointed out the difficulties
posed by the absence of a clear circular city frame-
work, as well as the need for introducing circular
thinking in urban planning and to understand the
role of different levels of government in sustain-
ability urban transitions. Although the above-
mentioned characterizations provide insights or
directions towards a circular city concept, the
authors agree on the fact that such a shared con-
cept is still lacking.

Some authors do provide more concrete con-
cepts. Girard and Nocca (2019) claim that the
circular city is a metaphor to illustrate the func-
tioning of a city as that of natural systems
(cf. Wachsmuth 2012). More particularly, a circu-
lar city is the territorialization of the CE, a human-
centered system wherein resources are recycled,
and the use of primary resources is minimized.
The built environment of a circular city is or
should be therefore constructed in a flexible and
modular way. Kębłowski et al. (2020) see circular
cities as a promise of fundamental change towards
the re-territorialization of production, distribution,
consumption, waste management, and innovation
although such promise is restricted by major cap-
italistic ways of production. Paiho et al. (2020)
focus on actions tending to either close, slow, or
narrow resource loops in the urban space. Yet,
these actions are only applicable “after the poten-
tial for conservation, efficiency improvements,
resource sharing, servitization and virtualization
has been exhausted” (p. 6). Localization of pro-
duction and productive processes powered by
renewable energy are also inherent to their under-
standing. A more comprehensive conceptualiza-
tion is given by Williams (2019a, p. 10), who
defines the city as a “complex, heterotrophic arti-
ficial ecosystem in which resources are produced
and consumed by a variety of activities, initiated
by inter-dependent actors, across multiple sectors
and scales.” Hence, whatever the changes a circu-
lar approach to cities intends to accomplish, they
must be understood in a context of ever-changing
demands, patterns of consumption, and systems of
provision. The basics for circular city functioning

will be determined by three circular actions –
looping, regenerating, and adapting – and four
supporting actions – optimization, sharing, substi-
tution, and localization (Williams 2021).

The publications discussed in this section show
similarities, differences, and research directions of
the circular city concept. A central common
ground is provided by the need for identifying
relevant systems of provision, production and
consumption, and scales of circular intervention.
This resonates with the historically developed
systemic view of cities, not only as urban systems
fueled by their hinterlands, but as a process
governed by the interplay of different stake-
holders, space, institutions, and resources. A
marked difference among authors is the tendency
to either encapsulate the concept of circular city as
the implementation of R-strategies in urban areas
or expand it to embrace aspects such as territorial
planning, ecological regeneration, and multiple
levels of governance. The quest for a circular
city concept is another difference. While some
authors approach circularity in cities through the
identification of circular initiatives, others attempt
to provide circular city definitions to test its
operationalization. As this conceptual examina-
tion is not exhaustive, bibliometric analysis may
offer broader perspectives on circular city
research and understanding.

Bibliometrics

The evolution of circular cities research can be
traced by looking at major research databases,
such as Scopus. This section shows the results
after searching for [“circular economy” AND
(“city” OR “cities” OR “urban”)] in titles,
abstracts and keywords. This search string
resulted in 1059 documents between 2000 and
2020, as for March 26, 2021. Firstly, publications
increased from less than 30 in 2015 to more than
350 in 2020. Secondly, about 60% of results cor-
respond to articles, 21% to conference papers and
7% to reviews. Thirdly, most contributing coun-
tries are China, Italy, the United Kingdom, Spain,
The Netherlands, the United States, and Germany.
Fourthly, when it comes to affiliation, most
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documents are linked to Delft University of Tech-
nology, Chinese Academy of Science, and
Università degli Study di Napoli Federico II,
respectively. Fifthly, in terms of subject areas,
environmental science (26%), social science
(14%), engineering (14%), and energy (12%) are
most predominant. Finally, funding sponsors have
mainly been the Chinese government and the
European Union. Figure 3 shows four resulting
graphs of our search in Scopus.

The findings provided by this bibliometric
analysis help the reader to situate circular city
research by pointing out who is contributing to
research, which institutions lead its scientific pro-
gress, and what governments have invested in
major research funding. There is a clear link
between the governmental bodies that have
included the circular economy in their political
agendas, the geographical location of the institu-
tions where research takes place, and the authors
that produce research output. Williams (2021)
claims that circular cities are a European phenom-
enon, yet the bibliometric findings show that
China is among the major contributor to circular
city research. These findings may also be seen as a
reminder of the essential role of governments in
fostering and incentivizing more circular systems
of production and consumption. However, this
bibliometric analysis is blind to the contributions
of the private sector globally. This is worth noting
as the circular economy is characterized by ever-
increasing reports from consulting firms
(Kirchherr et al. 2017).

An Outlook of Circular Cities: Barriers
and Challenges
Translated into policy, in general, circular cities
tend to focus on the waste of the construction
sector, organic waste, and consumer goods (Wil-
liams 2021) – all three accounting significantly for
the ecological impact of cities. In accordance with
this, several existing and newly developed frame-
works have been proposed to understand and
facilitate the journey in improving cities’ ecolog-
ical impact. These frameworks are the
R-frameworks, focusing on the waste (preven-
tion) hierarchy, or more recently, the ReSOLVE
framework by EMF et al. (2015), which builds

around six actions to businesses shifting towards
circularity, namely: regenerate, share, optimize,
loop, virtualize, and exchange. Consequently,
within the policy documents of circular cities,
these frameworks are often mentioned and
operationalized.

The challenge of implementing more circular
cities is quite significant. As shown in Fig. 1, a
circular city lies on the confluence of the local and
global. It involves a systemic change of the cur-
rent consumption and production system at global
level, and at local level, a change of the locations
where production and consumption take place,
changing the material and immaterial design of
those places. In this article, the reviewed academic
and policy sources on circular city concepts show
that technical, ecological/environmental, and
social aspects are all addressed. The main chal-
lenge, however, is a political one and deals with
scales and responsibilities. A circular city is a
normative concept, implying that there is an ambi-
tion to change the current (linear) consumption-
production system. As explained, this involves the
conceptual – and eventually operational – conflu-
ence of scales. Questions to address are: What
should be organized on what scale and when?
Who is responsible?

There is by no means an easy answer to these
questions. It is a utopia that all relevant circular
functions can be located within a particular city to
match the consumption and production – cf. an
autarkic system. Even a circular world will remain
a globally connected world (Burger et al. 2019),
though most likely differently organized than
today. For a circular city it is essential to localized
functions conditional and in support of a CE, such
as remanufacturing, logistics, and agriculture;
functions that are essential to process and supply
the demand of (circular) materials. Without such
functions, circular city policies risk becoming no
more than marketing talk – or a “circular wash-
ing” of traditional good housekeeping and end-of-
pipe waste reduction strategies. Key to circular
cities is thus the question of what circular func-
tions and what kind of (im)material flows cities
should “(re)capture” or (re)manufacture and on
what scale this should be organized? Conse-
quently, what scale comes with which
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responsibility? And are there scales and locations
that do not and/or cannot take up this responsibil-
ity? Again, it is a utopia that all materials and the
processing of these can remain within a certain
region – for example, to create a circular built
environment – as well as it is a utopia that loops
can be closed without leakages and without neg-
ative environmental effects. Consequently, the
extent to which a circular city can become a reality
will to a large extent depend on what other –
institutional – places decide to do. The plastics
case can serve as an example. At the time of
writing, 2021, many Western-European cities,
regions, and countries have optimized the collec-
tion and separation of plastic, with the idea that
this would improve the reuse of those materials.
However, the plastics processing plants are
located in other non-Western places, places – as
it was revealed – with less strict environmental
and labor regulations. In reality, much of the plas-
tics arrived at landfills (see for more information
Ananthalakshmi and Chow 2019). This example
shows that the policy goal of one place should
consider the whole (re)supply production chains
of products.

Eventually, the insights provided in research
and policies for circular cities add up to the argu-
ment of Williams (2021) that for circular cities,
not materials but space is the key concern. Space
to accommodate – extra – functions that enable
matching the consumption and production within
a circular (urban) economy; space that is scarce in
these densifying urban areas with rising land
prices due to continuing urbanization.

Conclusion

Circular cities are increasingly a popular concept
and policy goal. This chapter has given a brief
overview of the conceptual origin of the concept
and explained why in some cases it is difficult to
match consumption and production on an urban
scale. We explained that a circular city is where
different scales come together – cf. the location of
circularly designed products or buildings, and
circular economic systems. The former cannot
exist without the latter, and vice versa. It is,

however, a utopia that both can fully be accom-
modated in a limited space of a city. The way
forward towards circular city development is not
so much a conceptual or technical challenge but
primarily a political one. A circular city, a city
with a normative goal to become more circular,
must find out for itself what is essential to move
towards this policy goal (Van den Berghe and Vos
2019). Exchange of the experiences with circular
city development among cities, practitioners, and
academics will contribute to conceptual clarity,
which in turn will provide guidance in the
fragmented governance setting in which circular
city policies are formulated and implemented.
Summarized, the main challenge is how circular
cities can go beyond the marketing of the circular
city concept and effectively take up their respon-
sibilities that come with the scale they are
operating on.

Cross-References

▶Circular Economy and the Water-Food Nexus
▶Circular Economy Cities
▶Circular Water Economy
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