TeMA

print ISSN 1970-9889 e-ISSN 1970-9870
FedOA press - University of Naples Federico Il

Global warming, ageing of population, reduction of energy consumption,
immigration flows, optimization of land use, technological innovation

TeMA Journal was established with the primary objective of fostering and
strengthening the integration between urban transformation studies and those
focused on mobility governance, in all their aspects, with a view to
environmental sustainability. The three issues of the 2024 volume of TeMA
Journal propose articles that deal the effects of global warming, the ageing of
population, the reduction of energy consumption from fossil fuels, the
immigration flows from disadvantaged regions, the technological innovation
and the optimization of land use.

Journal of

Land Use, Mobility and Environment

At

anvur

\Vol.17 n.2
August 2024

TeMA is the Journal of Land Use, Mobility and Environment and offers
papers with a unified approach to planning, mobility and environmental
sustainability. With ANVUR resolution of April 2020, TeMA journal and the
articles published from 2016 are included in the A category of scientific
journals. The articles are included in main scientific database as Scopus
(from 2023), Web of Science (from 2015) and the Directory of Open Access
Journals (DOAJ). It is included in Sparc Europe Seal of Open Access
Journals, and the Directory of Open Access Journals.







[eMA -
Land Use, Mobility and Environment

NEW CHALLENGES FOR XXI CENTURY CITIES:

Global warming, ageing of population, reduction of energy consumption, immigration flows,
optimization of land use, technological innovation

2 (2024)

Published by

Laboratory of Land Use Mobility and Environment

DICEA - Department of Civil, Architectural and Environmental Engineering
University of Naples "Federico II"

TeMA is realized by CAB - Center for Libraries at “Federico II” University of Naples using Open Journal System

Editor-in-Chief: Rocco Papa
print ISSN 1970-9889 | online ISSN 1970-9870
Licence: Cancelleria del Tribunale di Napoli, n° 6 of 29/01/2008

Editorial correspondence

Laboratory of Land Use, Mobility and Environment

DICEA - Department of Civil, Building and Environmental Engineering
University of Naples "Federico II"

Piazzale Tecchio, 80

80125 Naples

web: www.serena.unina.it/index.php/tema
e-mail: redazione.tema@unina.it

The cover image shows railway street in Hanoi, Vietnam (Source: TeMA Journal Editorial Staff).

TeMA Journal of Land Use Mobility and Environment 2 (2024)



TeMA. Journal of Land Use, Mobility and Environment offers researches, applications and contributions with a unified approach to planning and
mobility and publishes original inter-disciplinary papers on the interaction of transport, land use and environment. Domains include: engineering,
planning, modeling, behavior, economics, geography, regional science, sociology, architecture and design, network science and complex
systems.

With ANVUR resolution of April 2020, TeMA Journal and the articles published from 2016 are included in A category of scientific journals. The
articles published on TeMA are included in main international scientific database as Scopus (from 2023), Web of Science (from 2015) and the
Directory of Open Access Journals (DOAJ). TeMA Journal has also received the Sparc Europe Seal for Open Access Journals released by
Scholarly Publishing and Academic Resources Coalition (SPARC Europe). TeMA is published under a Creative Commons Attribution 4.0
License and is blind peer reviewed at least by two referees selected among high-profile scientists. TeMA has been published since 2007 and is
indexed in the main bibliographical databases and it is present in the catalogues of hundreds of academic and research libraries worldwide.

EDITOR-IN-CHIEF
Rocco Papa, University of Naples Federico I, Italy

EDITORIAL ADVISORY BOARD

Mir Ali, University of lllinois, USA

Luca Bertolini, University of Amsterdam, Netherlands

Luuk Boelens, Ghent University, Belgium

Dino Borri, Politecnico di Bari, Italy

Enrique Calderon, Technical University of Madrid, Spain
Pierluigi Coppola, Politecnico di Milano, Italy

Derrick De Kerckhove, University of Toronto, Canada

Mark Deakin, Edinburgh Napier University, Scotland
Carmela Gargiulo, University of Naples Federico |1, Italy
Aharon Kellerman, University of Haifa, Israel

Nicos Komninos, Aristotle University of Thessaloniki, Greece
David Matthew Levinson, University of Minnesota, USA
Paolo Malanima, Magna Greecia University of Catanzaro, ltaly
Agostino Nuzzolo, Tor Vergata University of Rome, Italy
Rocco Papa, University of Naples Federico I, Italy

Serge Salat, UMCS Institute, France

Mattheos Santamouris, NK University of Athens, Greece

Ali Soltani, Shiraz University, Iran

AssoCIATE EDITORS

Rosaria Battarra, CNR, Italy

Matteo Caglioni, Université Cote D'azur, France

Alessia Calafiore, University of Edinburgh, UK

Gerardo Carpentieri, University of Naples Federico I, Italy
Luigi dell'Clio, University of Cantabria, Spain

Isidoro Fasolino, University of Salerno, Italy

Romano Fistola, University of Naples Federico I, Italy
Stefano Franco, Politecnico di Bari, Italy

Federica Gaglione, University of Sannio, Italy

Carmen Guida, University of Naples Federico I, Italy
Thomas Hartmann, Utrecht University, Netherlands
Markus Hesse, University of Luxemburg, Luxemburg
Zhanat Idrisheva, D. Serikbayev EKTU, Kazakhstan
Zhadyra Konurbayeva, D. Serikbayev EKTU, Kazakhstan

Seda Kundak, Technical University of Istanbul, Turkey

Rosa Anna La Rocca, University of Naples Federico |1, Italy
Houshmand Ebrahimpour Masoumi, TU of Berlin, Germany
Giuseppe Mazzeo, Pegaso Telematic University, Italy

Nicola Morelli, Aalborg University, Denmark

Enrica Papa, University of Westminster, United Kingdom
Yolanda Pena Boquete, AYeconomics Research Centre, Spain
Dorina Pojani, University of Queensland, Australia

Nailya Saifulina, University of Santiago de Compostela, Spain
Athena Yiannakou, Aristotle University of Thessaloniki, Greece
John Zacharias, Peking University, China

Cecilia Zecca, Royal College of Art, UK

Floriana Zucaro, University of Naples Federico I, Italy

EDITORIAL STAFF

Gennaro Angiello, Ph.D. at University of Naples Federico II, Systemica, Bruxelles, Belgium
Annunziata D’Amico, Ph.D. student at University of Naples Federico II, Italy

Valerio Martinelli, Ph.D. student at University of Naples Federico I, Italy

Stella Pennino, Ph.D. student at University of Naples Federico I, Italy

Tonia Stiuso, Research fellowship at University of Naples Federico I, Italy

TeMA Journal of Land Use Mobility and Environment 2 (2024)



leMA ...
Land Use, Mobility and Environment

NEW CHALLENGES FOR XXI CENTURY CITIES:

Global warming, ageing of population, reduction of energy consumption, immigration
flows, optimization of land use, technological innovation

2 (2024)

Contents

189 EDITORIAL PREFACE

Rocco Papa

FOCUS

193 Towards participatory urban planning: insights from citizens.

Results of a survey on the local effects of climate change in Parma
llaria De Noia, Barbara Caselli, Astrid Kemperman, Silvia Rossetti, Peter van der Waerden

LUME (Land Use, Mobility and Environment)

213 The 15-minute cities concept applied to a Brazilian neighbourhood:

case study of the cidade universitaria Pedra Branca neighbourhood in Palhoga-SC
Marcela Juliana Cargnin, Cintia de Castro Marino, Thaisa Leal da Silva

231 Highlighting circular cities trends in urban planning.

A review in support of future research tendencies
Giulia Marzani, Simona Tondelli

249 Right-based approach to urban accessibility: analysis of user perspective
Cihan Ercetin

265 Managing local knowledge about NBS in spatial planning.

A group model building approach
Stefania Santoro, Giulia Mastrodonato, Domenico Camarda

TeMA Journal of Land Use Mobility and Environment 2 (2024)



285

309

339

357

363

373

383

The relationship between walkability and landscape values in transportation.

Examination of landscape values in urban area transportation axes
Zeynep Pirselimodlu Batman, Elvan Ender Altay, Sena Senglil

A scoping review of urban design and planning studies on the Covid-19

pandemic and elements of the built environment
Pouria Boujari, Sarah Ghamar, Mahdi Nasirian, Fateme Ghapanchian, Mahtab Khajavi,
Atieh Ghasemi, Mohsen Bahari, Yasin Delavar, Hamideh Garrousi

The identification of rurality at Nuts-3 level in Turkey
Seda OzI{i, Sinem Dedeoglu Ozkan, Dilek Beyazli

REVIEW NOTES

Energy transition and renewable energy policies in Italy
Valerio Martinelli

Strategies and instruments for active mobility: a European overview
Annunziata D’Amico

Global warming or global warning? A review of urban practices

for adaptation to extreme heat
Stella Pennino

Exploring approaches and solutions for urban safety: a focus on childhood
Tonia Stiuso

TeMA Journal of Land Use Mobility and Environment 2 (2024)



I ‘ ’ M / \ Journal of
Land Use, Mobility and Environment

TeMA 2 (2024) 231-247
print ISSN 1970-9889, e-ISSN 1970-9870

DOI: 10.6093/1970-9870/10757
Received 5" February 2024, Accepted 7™ July 2024, Available online 31% August 2024

Licensed under the Creative Commons Attribution — Non Commercial License 4.0
http://www.serena.unina.it/index.php/tema

Highlighting circular cities trends in urban planning.
A review in support of future research tendencies

Giulia Marzani ?*, Simona Tondelli P

8 Department of Architecture b Department of Architecture

Alma Mater Studiorum - University of Bologna, Italy Alma Mater Studiorum - University of Bologna, Italy
e-mail: giulia.marzani3@unibo.it e-mail: simona.tondelli@unibo.it

ORCID: https://orcid.org/0000-0002-1199-2581 ORCID: https://orcid.org/0000-0003-0891-7852

* Corresponding author

Abstract

Circular economy is seen as an opportunity of overcoming the traditional linear model of consumption and
production based on the “take-make-dispose” model, in favour of a more sustainable use of resources. It
is acknowledged that the city scale is relevant in this transition towards circularity, even if there is a lack of
implementation of the circular city through plans and policies. A higher understanding of the interrelations
between circular economy and urban planning is therefore needed. This study, through a scoping review
and a bibliometric analysis, allowed to systematize and analyse the knowledge about the existing trends in
planning circular cities and to identify gaps for future research. What emerged is that a methodology to
integrate circular economy principles into urban planning tools and procedures still does not exist in
literature, even though some recurrent decision-making frameworks are frequently used and the topic is
currently under debate.
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1. Introduction

United Nations announced that the 55% of the world’s population lives in urban areas and that the trend is
increasing, with a projection of the figure reaching almost the 70% by 2050 (United Nations Department of
Economic and Social Affairs, 2019). In this scenario of growth, sustainable development depends on how
successfully finite natural resources will be managed in order to meet the Sustainable Development Goals of
the Agenda 2030 (United Nations, 2015). However, in the initial phase of its implementation, and in particular
between the COP21 in Paris (2016) and the COP26 in Glasgow (2021), more than half a trillion tons of virgin
materials were consumed going worryingly beyond the planetary safe environmental limits, depicting a
framework far from being sustainable (Circle Economy Foundation, 2023). In this regard, cities have a twofold
role: on one hand, they counts for the 80% of the global GDP (World Bank, 2023) and are engines for
innovation but, on the other hand, they are responsible for the consumption of around 75% of global energy
and material flows (United Nations Environment Programme & International Resource Panel, 2013), emit the
70% of greenhouse gases emissions and produce about the 70% of global waste, although they cover less
than 3% of world’s surface (Mukim & Roberts, 2023; OECD, 2020). Efforts should be made to shape a new
framework for urban development that allows cities to thrive and prosper without compromising the
regenerative capacity of the planet. The linear model of consumption based on the concept of take-make-
dispose is not considered sustainable anymore and experts are proposing to shift and embrace circularity
processes (Gillai & Ling, 2022; Jgrgensen & Pedersen, 2018). Circular Economy (CE) is a concept that has
gained momentum for the last decade, even though its roots are more ancient. CE has been defined in many
different ways, and scholars have different - and sometimes misleading - understanding of the concept. In
fact, not all the definitions conceptualize CE as a systemic change and the main focus is often on economic
prosperity with a lack of consideration of the social dimension (Kirchherr et al., 2017). One of the most
comprehensive and shared definition is provided by the Ellen MacArthur Foundation, a pioneer entity in the
field, according to which CE is restorative and regenerative by intention and design, and is based on three
principles: eliminate waste and pollution, circulate products and materials and regenerate nature (Ellen
MacArthur Foundation, 2015).

The relevance of CE transition in Europe is also underlined within the policy framework. The European Union
adopted the first CE Action Plan® in 2015 and the new CE Action Plan in 20202, listing specific actions to be
undertaken at EU level to foster the circular transition and meet the climate target. Indeed, the new CE Action
Plan is one of the building blocks of the European Green Deal and circularity has been defined as a prerequisite
for climate neutrality.

Within this framework, the city-dimension of circularity is considered necessary to fully accomplish sustainable
development and tackle climate change, which implies to create environmental quality, economic prosperity
and social equity for current and future generations (Kirchherr et al., 2017)

As far as circular cities development is concerned, many cities are defining themselves as circular, thus they
are implementing the model in different ways (Nocca & Girard, 2018; Franco, 2023), and many initiatives
emerged at European level like the Circular Cities Hub and the Circular City declaration. However, it is unclear
what circular cities look like and what urban circularity means in practice (Prendeville et al., 2018). Indeed, a
well-established and clear definition of circular city is still lacking and often circularity in cities has been
associated to the closure of resources’ flow at territorial level (Federico et al., 2023) thus overlapping with the
urban metabolism concept. Many existing studies mainly focus on a specific topic or Country and there is a
lack of comprehensive studies about how it is possible to plan circular cities. Many action plans are enacted at
city or regional/national level, but they consist of voluntary tools aimed to explain the vision of the city and its
territory. Understanding how (and if) CE is addressed in the ordinary planning instruments is an open debate

t https://environment.ec.europa.eu/topics/circular-economy/first-circular-economy-action-plan_en.

2 https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN.
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and requires further investigation. Therefore, this study mainly aims at summarising the existing interrelations
between CE and urban planning, investigating the existing trends for planning circular cities through a scoping
review. The objectives of the study are: i) to quantitatively assess the literature to find out which are the
knowledge domains about this topic; ii) to systematize and analyse knowledge about the existing trends in
planning circular cities; iii) to identify gaps and directions for further research. These purposes have been
achieved through both a bibliometric search of the literature and a qualitative assessment. Following this
introduction, the methodology is presented. Section 3 presents the results both in terms of bibliometric analysis
outcomes and qualitative assessment. Review findings and their discussion is presented in Section 4, followed
by the conclusions reported in Section 5.

2. Methodology

As already stated in the introduction, both qualitative and quantitative assessment have been conducted in
this study, offering an understanding of domains definition of knowledge areas and gaps for future research.
The research has been conducted through a scoping review carried out in Scopus® and Web of Science?
databases, performed from October 2022 until May 2023, to collect and assess the available scientific articles,
book chapters and contribution to conferences that are dealing with the planning dimension of circularity in
cities.

In order to conduct this systematic scoping review, the PRISMA methodology (Page et al., 2021) has been
used. PRISMA methodology allows to report in a transparent way the process of papers selection through a
flow diagram that synthetize the process; the use of this well-established guideline eases the replicability of
the adopted approach. The query that has been structured includes a combination of the keywords: “circular

/AA\

economy”,

”ow

urban planning” or “spatial planning”, “circular urban development”, “circular cities”, “indicator”.
Only publications in the timeframe 01 January 2015 — 31 March 2023 (date of the last access to the two
databases) have been considered.

A total of 195 reports have been sought for retrieval after the screening of the title and the abstract that
allowed to identify the coherence of the addressed topics with the research scope. On this sample, a
bibliometric analysis has been conducted with the support of Biblioshiny for Bibliometrix software (Aria &
Cuccurullo, 2017). Among others, the software allowed to examine the temporal distribution of the
publications, the most frequent journals and the most used keywords by the authors. It is particularly useful
in allowing to perform the thematic analysis based on the authors’ keywords, that can reveal the focus areas
of the research in the field and their distribution and correlation, allowing the understanding of emerging
phenomena by identifying on which topics the attention is primarily posed by academics (J. Li et al., 2022).
In a second stage, 22 records not retrieved for the unavailability of the full texts have been excluded given
the impossibility of reviewing the contents. Moreover, it has been defined through the review the relevance of
each remaining paper to the research scope. Therefore, the 173 retrieved records have been classified in three
groups, namely “Low"”, "Medium” and “High” relevance. Low relevance has been assigned to those papers not
dealing with circular economy practices in cites nor adopting a European focus; medium relevance is attributed
to research focusing only marginally on circularity in cities with few implications for urban planning; highly-
relevant papers are those interpreting circularity at urban scale according to an holistic perspective and with
a strong focus on urban planning dimension. As a consequence of this refining stage, a number of 119 medium-
to-high relevant papers have been included in the review and deeply assessed through the full-text analysis.
The results and the selection process are shown in Fig.1. The complete list is available in the Annex.

3
4

https://www.scopus.com/search/form.uri?display=basic&zone=header&origin=savedsearch+#basic
https://clarivate.com/products/scientific-and-academic-research/research-discovery-and-workflow-
solutions/webofscience-platform/
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Fig.1 PRISMA 2020 flow diagram representing the selection and filtering process

3.

Results

While the bibliometric review has served as a starting point to understand which themes have been associated

to the circular city concept if the planning perspective is adopted, through a full text analysis a more in-depth

assessment has been carried out and results have been clustered according to the planning focus categories
described below. It is worth underlying that these latter have not been established a priori but have been

structured according to the following outcomes of the review:

Specific focus areas: if the paper is mainly addressing specific topics that are often associated with CE in
the built environment like urban metabolism, natural resources recovery, waste management;

Spatial implications: it is assigned to those papers that are dealing with the experimentation of circularity
practices in specific urban areas and are analysing spatial consequences of those practices;

Monitoring: if the paper is proposing a new monitoring framework for circular cities, theme that is central
to the scientific debate;

Support decision-making. tools and methodologies specifically designed in support of circularity in urban
planning;

Participation and engagement. if the publication is considering the social dimension of circularity and
provide insights about participation in decision-making. This topic has been considered the less addressed
by the literature about CE so far, but is acquiring importance in about the field of planning procedures;
Theoretical/methodological findings: if the paper is proposing a methodology to interpret the circular city
and how to plan for it. The same, if the publication is approaching the circular city from a theoretical
perspective.
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Moreover, publications have also been clustered according to the sustainability dimension they are referring
to that have been extended over time to tackle the complexity of urban and territorial transformations (Sugoni
et al., 2023). Social, economic, environmental, governance/institutional, cultural or multidimension are those
spheres identified as relevant for the present research, based on a more comprehensive interpretation of
sustainability. The two following paragraphs show the results according to the bibliometric review and the full-
text analysis respectively.

3.1 Results from the bibliometric analysis

As mentioned in the methodology section, a total of 195 papers have been analysed through a bibliometric
analysis, in the timeframe January 2015 — March 2023. As illustrated in Fig.2, the scientific production on CE
is constantly rising from 2016 onward, with a peak reached in 2021. The boost has occurred in 2019 during
which 30 papers have been published, especially if compared to the 9 published throughout 2018. Year 2021
is the most productive year with 54 publications recorded. This trajectory reflects the evolution of the European
policy framework which started to focus on CE since 2015, when the first circular economy action plan has
been enacted, followed by the new circular economy action plan in force since 2019. As far as the most
relevant journals are concerned, the most quoted one is Sustainability followed by the Journal of Cleaner
Production and Resources, Conservation and Recycling (Fig.3). Fig.4 shows the trend of the 5 most relevant
journals production over time.

Articles

50

40

30

20

10

2016 2018 2020 2022

Year

Fig.2 Annual scientific production (created with Biblioshiny)

Sustainability (Switzerland) °
Journal of Cleaner Production o]

Resources, Conservation and Recycling 6]

European Planning Studies 5 )

Sustainable cities and society —_—0

0P Conference Series: Mat. Sci. Engin  ———————— @

GeoJournal Library —_—

Sources

Journal of Industrial Ecology —_—
Land
Urban Planning

Advances in Science, Tech., and Innov.

Cities ——

Journal of Urban Planning and Develop

Science of the Total Environment _ 3‘
Smart Innovation, Systems and Techn.
0 5 10 15 20 25

N. of Documents

Fig.3 Most relevant journal (created with Biblioshiny)
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Fig.4 Journals’ production over time (created with Biblioshiny)

The keywords analysis has been reported in the form of a word cloud (Fig.5) which emphasizes the most
frequent keywords used by the authors associated to the concepts of circular city and urban planning. It has
been found out that the most frequent ones associated with circular cities are “sustainability” and “sustainable
development”, “waste management”, “urban metabolism” and “ecosystem services”. In terms of thematic
analysis, Fig.6 identifies motor themes, basic themes, emerging or declining themes and niche themes
according to a thematic analysis conducted per authors’ keywords (Aria et al., 2022). The algorithm is not able
to cope with textual nuances like “cities” and “city” or “climate-change” and “climate change” that conceptually
have the same significance but are producing different clusters. Consequently, in order to ensure clarity and
the correct interpretability if the connected keywords, a list of synonyms has been created after a first keyword
screening that has been manually conducted. In addition to the synonyms, the keyword “article” has been
eliminated since not meaningful per se. As a result, 13 clusters are formed.

B malslﬁ;"lla'alc approach
economic analysis
EIWII’OIIIIIEIllal Impacl“rhan economv economic and social effects

metabolismtecision makKingyyin environment

|mate changellfDan areaindustrial ecology

managem

urban reg’[aneratmn lllllmmgseconﬂmm:mes“manecnsvslems

umn design
Innovation
industrial Bcn“mms i Gconomic system

ators svstems t Imuslng N energy I I t

urban agriculture chinademoiition
construction |mluslrv“ r a n m e a 0 Is mc wcllmale -change
nethellanns

cultural her“age cosvstem ser“Icesnlannlng
nature-hased solutions yyhanizatiopindustrial symbiosis

urhan sustainability

antwe reuse

Flg 5 Word cloud based on the frequency of Authors’ keyword excluding the words “circular economy”, “circular cities” and
“urban planning” (created with Biblioshiny)

The most central cluster is the one grouping CE, urban planning, sustainable development, urban metabolism

and waste management, meaning that this cluster is linked with several other clusters. The density is high,

but it is not the highest, and this can be interpreted as quite-high correlation with other clusters.

Clusters formed by buildings (associated with adaptive reuse, cultural heritage and material flow analysis),

spatial planning (with urban regeneration, resource management and monitoring practices) and recycling (with
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life-cycle assessment, ecology and renewable energy) have high level of centrality and density, placing those
topics as the strategic core of the fields, very close to each other's and also linked to several other topics.
The clusters formed by circular city, climate change, economy and built environment are representing
significant and cross-cutting issues, also among different research themes. It means that they are linked with
numerous keywords, but not strongly interrelated with the other in the quadrant and can be considered quite
generic but essential for a good understanding of the field (ibid.).

The group of concepts referred to ecosystem services and nature-based solutions (NBS) is placed in-between
the basic and motor themes becoming more and more interrelated with the other clusters already present in
the motor themes quadrant. Among the meaningful emerging or declining themes, there are the clusters
formed by the systemic approach and Amsterdam metropolitan Area, and the one referring to the adoption of
a new way of city planning. They represent topics that are not fully developed for the domain of research and
that are still in their infancy and that can potentially originate new trends. Lastly, niche themes are those that
result strongly developed but still marginal in the framework.
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urban design european union renewable energy
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Fig.6 Thematic map of topics discussed in the period 2015 - March 2023°

3.2 Thematic analysis according to the full-text screening outcomes

This section is reporting the results of the full-text analysis carried out on the smaller sample of 119 medium-
to-highly relevant papers. The distribution of the publications per dimensions covered by the documents are
represented in Fig.7. The majority of the publications (56%) covers more than one dimension. Fig.8 provides
details about the spheres touched by these latter.

Dimension
80

70
60
50
40
30
20
10
i — e B

Environmental Social Economic Cultural Governance Multidimension

Fig.7 Distribution of the publications according to the touched dimensions

5 The keywords “circular cities” and “circular city” have been considered synonyms and the keyword “article” has been

eliminated.
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Fig.8 Dimensions considered by multi-dimension papers

As far as the planning focus is concerned, the majority of the publications (34%) are covering specific areas
of investigation (see Fig.9), thus not providing a holistic picture of the circular city. Conversely, the 18% of
the papers are investigating this latter concept both in terms of defining it and proposing methodologies to
plan for circular cities. Participatory approach is the less represented area of analysis. Multi-perspective papers
are constituting the 23% of the sample and they are mainly coupling theoretical findings with specific focus
areas or monitoring proposals or methodologies for supporting decision-making (see Fig.10).
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Fig.10 Aspects addressed by multi-perspective papers
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4. Review findings and discussion

Based on the literature review, urban and spatial planning role in relation to CE is becoming more and more
investigated in the last two years, period during which the majority of publications is considered as highly
relevant. This is reflected by the evolution of the concept, since CE became relevant in the economic sector
especially from 2010 when the Ellen MacArthur Foundation is born, becoming a pioneer in the field. In the
first years, attention has been posed mainly to CE at micro-level and at industrial scale, while the city scale
has gained attention more recently, also due to the European policy context evolution.

4.1 Highlighting the main theoretical/methodological key findings

Only 46 out of 119 papers contain the keywords “circular city” or “circular cities” and 13 of them are still
dealing with sectorial approaches like recycling, NBS, ICT, material flows and urban agriculture. The lack of
integration between CE and urban planning is thus confirmed, and a methodology to integrate the two
dimensions still does not exist in practice. Petit-Boix et al. (2018), through a literature review, quantified the
environmental balance of CE initiatives promoted at the municipal level, providing clear recommendation to
increase the attention on social consumption and urban planning when addressing CE challenges that directly
affect urban areas. The same recommendation of integrating CE in urban planning to further accelerate its
implementation in urban areas is expressed by van der Leer (2018) while studying a vertical integration
through scales (micro-meso-macro) and horizontal integration through socio-technical and socio-ecological
systems and recommending that bottom-up and top-down efforts should reinforce each other (van der Leer
et al., 2018). Moreover, Turcu & Gillie (2020) study the governmental aspects of CE, by analysing the planning
practices and tools of 28 municipalities in London, highlighting the lack of integration of CE practices into the
city Urban Plans but its potentialities (Turcu & Gillie, 2020).

As far as the conceptualization of circular cities is concerned, scholars started from highlighting the limitations
of the CE frameworks and operationalisation methods when approaching the city scale (Prendeville et al.,
2018; van der Leer et al., 2018; Williams, 20193, 2021a, 2022). Williams, J. is the most recurrent author, with
6 publications in the field; her conceptualization of the circular development is based on looping, regenerative,
and adaptive actions, starting from the examination of the well-known RESOLVE framework (Ellen MacArthur
Foundation, 2015) and its limitations when applied to cities (Williams, 2019a). Her work depicts a clear and
holistic approach towards circular urban development that is addressed also from the urban planning
perspective (Williams, 2020, 2023) and through the analysis of four cities’ actions: London, Paris, Stockholm
and Amsterdam (Williams, 2021a). Benefits and challenges to circular urban development have also been
assessed (Williams, 2019b, 2021b, 2022). Another holistic framework is the one proposed by (Girard & Nocca,
2019) who acknowledge the role of the circular city to tackle social inequalities and the ecological crises in a
systemic perspective proposing a definition that goes in this direction, highlighting the need of holding together
the objectives of environmental sustainability and the social justice.

The social dimension results as one of the less represented and premature (Prendeville et al., 2018) and only
recently it is gathering more and more attention, with an increasingly number of publications integrating social
aspects while applying CE in cities, at least in theoretical and methodological framework development. This is
confirmed by both the quantitative and qualitative analysis: the social dimension is considered in many papers
of the scoping review but only three are addressing it as the main topic of discussion, and it is clustered among
the niche themes, meaning that it is strongly developed but still marginal in the framework.
Campbell-Johnston et al. (2019) analysed the Dutch key municipal instruments and noted that they include
public procurement, zoning laws, capacity building and knowledge exchange as practices to be applied to
municipal purchases. However, many limitations are presented in the study, concluding that multi-level policy
integration is needed to change value chains enabling reduction in material input and changes in consumption
practices (Campbell-Johnston et al., 2019).
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4.2 Trends in supporting decision-making processes and citizens’ engagement

According to the clustering made by the authors, decision-making processes supporting the development of
circular cities appears from 2019 in literature both in the form of insights for policymakers or policy
recommendation and as tools or models. GIS has been used by a few authors only and mainly to integrate CE
principles in the built environment, including the historical part of the cities. The need of adopting a multi-
disciplinary perspective for achieving circular cities is acknowledged (Chang & Chang, 2020; Paiho et al., 2021).
The use of multi-criteria decision-making models goes towards this direction, trying to assess specific issues
(e.g. mobility alternatives (Pamucar et al., 2021), optimal green areas location (Nestico et al., 2022),
alternative regenerative strategies (Cerreta et al., 2020)) but taking into consideration the effects on different
spheres, like the social, economic and cultural ones. Among the most recurrent methodologies adopted by
academics (Augiseau & Kim, 2021; Domenech & Borrion, 2022; Q. X. Li et al., 2022), the Sankey diagrams
(Hanzl et al., 2020), the scenario-building methodology and the use of PROMETEE tool and its adaptation
(Cerreta et al., 2020; Cerreta et al., 2020; Della Spina, 2022). In general, these are useful tools for
investigating the state of the art of the considered territories; indeed, the results coming from the flows
mapping allow cities to identify the priorities of intervention and possible actions based on what sector impacts
the most in the city, however, how to integrate the results in urban planning tools and regulations is still to
be recognised.

Another trend to highlight is the stakeholders’ involvement in the decision-making processes, as a crucial factor
for pursuing a holistic transition towards circularity in cities. Geodesign decision support environment and living
labs (Arciniegas et al., 2019), semi-structured interviews (Yalcin & Foxon, 2021), collaborative spaces like
makerspaces (Premyanov et al., 2022) are the methodologies used for the engagement of relevant
stakeholders, citizens and policy makers towards a switch from a linear to a circular vision of the future in
cities. However, the studies on this topic are still in their infancy, given the low numbers of results coming
from the literature review. More efforts are needed to foster cross-sectorial collaboration, especially inside the
public administrations and through an increasing of citizens’ participation. In fact, bottom-up and top-down
processes are complementary for a vision of a future-proof city (Prendeville et al., 2018; van der Leer et al.,
2018). People's choices, behaviours and lifestyles plays an important role in achieving sustainable
development, however only few papers address the challenges of developing community-driven initiatives
providing recommendations for cities to address sustainability issues under the lens of CE, developing a
human-centred framework (Bosone & Ciampa, 2021; Coskun et al., 2022; Ouillon et al., 2017).

4.3 The importance of establishing a monitoring procedure

Several monitoring frameworks have been proposed by scholars, starting from a review of the existing ones
and embracing holistic visions of a circular city (Balletto et al., 2022; Birgovan et al., 2022; de Ferreira & Fuso-
Nerini, 2019; Girard & Nocca, 2019; Paiho et al., 2020; Paoli et al., 2022; Papageorgiou et al., 2021).
However, the absence of a well-established and consolidated system of indicators is a critical point that reflects
the complexity of the phenomenon and the absence of a consolidated definition of circular city. It is difficult
to monitor something that is not well defined and for which a shared definition still does not exist. In particular,
focusing on the urban planning perspective and the possibility of integrating CE principles into urban planning
tools, much more effort is needed to select few but significant indicators, to allow the public administration in
charge of planning and monitoring the transformation to effectively apply and manage them.

A first proposal of indicators for urban planning and circularity is offered by Girard & Nocca (2019) trying to
embrace the different sectors of the discipline in a comprehensive way. Many other monitoring framework are
proposed, but they focus only on specific sectors of CE in cities (e.g. social indicators, waste management,
industrial symbiosis, adaptive reuse of cultural heritage) (Bosone et al., 2021; Bosone & Ciampa, 2021;
Domenech & Borrion, 2022; Feiferyté-Skiriené & Stasiskiené, 2021; Gravagnuolo et al., 2019; Vanhuyse et al.,
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2021), confirming the fragmentation of the approaches in the field and the necessity of establishing a common
reference framework with different levels of details, according to the addressed scale and specificities.

This approach would allow to make the results aligned and comparable among the European cities, thus
maintaining their specificities and acknowledging the different territorial needs.

4.4 Focus areas. What is discussed the most?

The majority of the collected medium-to-high relevant publications are addressing a specific topic and, in
particular, these publications cover all the clusters present among the motors and basic themes depicted in
Fig.6. To draw some considerations, three areas of investigation will be followed: material flows, built
environment and natural capital.

When it comes to this latter, a great attention is posed on NBS which is well explained considering that nature
regeneration is one of the pillars of the CE. Therefore, scholars have assessed the potentialities of regeneration
practices based on nature under a CE perspective, highlighting the role of NBS especially on resources recovery
(Katsou et al., 2020; Kisser et al., 2020; Langergraber et al., 2020, 2021) and water management (Oral et al.,
2021).

As for the built environment, many pieces of research are focusing on it since it is considered the sector that
pollutes the most and consumes the major quantities of resources (Pomponi & Moncaster, 2017). Therefore,
the transition towards a circular built environment is considered very relevant for achieving sustainability goals,
introducing the concept of urban mining and life-cycle assessment as powerful tools for the analysis of the
status quo and for providing interesting insights for policies (Balletto et al., 2021). However, even though
some circular city frameworks are based on the conceptualisation of a circular built environment, they do not
deepen the typology of the needed instruments and do not address how these policies can be operationalized,
and which would be the dialogue with urban planning tools for their effective implementations (Ancapi et al.,
2022). The adaptive reuse of cultural heritage buildings (as presented in Bosone et al., 2021; Foster, 2020;
Foster & Saleh, 2021a; Giannakopoulos et al., 2022; Nocca & Angrisano, 2022; Pintossi et al., 2021) is
considered coherent with an holistic vision of a circular city, especially concerning the adaptive actions and
reuse practices that are mentioned in some methodological framework proposed (Foster & Saleh, 2021b;
Girard & Nocca, 2019; Gravagnuolo et al., 2021; Nocca & Angrisano, 2022; Pintossi et al., 2021).

Another relevant sector is related to the study of resource flows and waste management, given the importance
that every CE initiative gives to the closure of waste-resources cycles. Urban metabolism and circular urban
metabolism are the translation at urban scale of these studies, even though there is the need not only to know
which are the flows of the city but where the flows actually occur. In this regard, mobility and transports are
only marginally addressed by scholars with few papers in the collection.

Given the low numbers of publications addressing the role of ICT in the paradigm shift, it can be argued that
digital technology is theoretically recognized as a powerful driver for the circular transition, but still with a
marginal role when it comes to CE in urban planning. This is also coherent with the thematic analysis reported
above, in which smart cities are included in the cluster of urban design in the niche themes. In fact, they are
well developed and relevant concepts but still marginal in the analysed research domains.

4.5 Spatial implication of CE in cities. What is the scale to be considered?

In a city, the definition of the scale matters, since scales implies different urban players and competences.
The analysis of spatial implications connected to the application of the CE in cities brings up interesting
reflections upon the role of urban planning, even if only few papers have been clustered as specifically dealing
with the topic. This is also confirmed by the fact that case studies are among the niche themes in the
bibliometric review, still having a marginal role in the framework.
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Marin & De Meulder (2018) is interpreting circularity at regional level, asserting that landscape design is the
discipline capable of addressing multi-scalarity and place-specificity in the circular transition. Their research is
based on the flows’ analysis. Some pieces of research are also focusing on lower scale like the district one, as
Andreucci & Croci (2021) who provided outcomes from projects and case studied to test and validate circularity
at local scales. Van den Berghe & Vos (2019) claim that there is a lack of clear definition of circularity in
reference to spatial planning and area development and that different approaches are adopted. The cases
studies of the research are in Amsterdam and Utrecht and the results show that circularity is not emphasizing
the organization of space in a circular way, but it is accelerating the transformation of urban industrial areas
into circular-built residential and commercial areas only. The authors stress the importance of coupling physical
transformations pursuing circularity with circular functioning of the areas. Verga & Khan (2022) are analysing
spatial factors fostering or hampering the embedding of urban circularity practices, stressing that their enablers
are the re-thinking of land use preserving valuable urban functions (e.g. agriculture and fertile soil), exploiting
public support (e.g. regulations, taxations, specific selection criteria in tendering) and embracing and fostering
a cultural shift towards more frugal and inclusive behaviours. Therefore, urban planners have the role and the
potentiality to assess projects according to their contribution in fostering urban circularity practices and
ambitions.

5. Conclusions and research limitations

The present research has the main aim of understanding the state of the art about the interrelations between
the concept of the circular city and the urban planning sphere, identifying the actual trends of discussion and
further lines of research.

Even though the closure of resources’ flow at territorial level is often paired with the application of CE principles
at city scale (Federico et al., 2023), the first research trend that emerged from the review is the multi-
disciplinarity of the topic, given the many different applications of the CE concept at city scale and the role of
urban planning that is dealing with multi-dimensional transformations of the cities. Besides the material flows
and waste management practices, other dimensions as NBS and cultural heritage adaptive reuse emerged.
The interest in the social impacts of CE applications in cities is also increasing in respect to 2018 (Girard &
Nocca, 2019), although it is still marginal in the framework. The same is true for participation processes, still
not widely addressed in the publications, but considered as an important topic.

As also argued Franco S. (2023) it is proven that a unique definition and interpretation of the circular city
concept is still missing, and it is verified also as far as the urban planning sphere is concerned. The necessity
of establishing a shared framework with different levels of detail, according to the addressed scales and
specificities is confirmed. In terms of scale, the analysis highlighted that the closure of resources and waste
cycles can be hardly managed at city level, requiring synergies that have to be identified beyond the
administrative boundaries of the municipality. Indeed, according to many academics, some of the cycles can
be closed only at regional or even at national and European level. Conversely, to foster the transition towards
circularity at city scale, the focus on the built environment and the natural capital of the city appears more
relevant, as well as the role of citizens in being adaptive and supporting the transition. A change in social
behaviour and values is indeed required. However, a one-size-fits all approach is not the solution to simplify
and systematize the operationalization of the circular city concept. What should be instead pursued, is a flexible
approach that serves as a guidance to fix the fundamental concepts of circularity in cities, but allowing the
tailoring to the local specificities in its translation to the reality. Diversity and specific social values have to be
preserved and maintained for a successful transition, which has to be shared with the citizens to effectively
accomplish it.

Although this research aims at presenting a holistic analysis of circular cities studies and identified future
directions, it has some limitations. First, only two databases have been selected and all the initiatives coming
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from the implementation of cities circular strategies are not included in the repository as well as the grey
literature. In addition, articles may be missing during filtering process through limitation of subject areas or
keyword exclusion. Moreover, the authors analysed papers with full text available only, with the possibility of
having missed relevant publications.

Nevertheless, it can be argued that the integration of CE principles into urban planning tools and practices is
under discussion and a methodology in support of policymakers is not yet defined: in this regards, policy
insights and recommendations are provided based on the analysis of specific case studies and usually dealing
with one specific asset of the city.
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