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)


http://creativecommons.org/licenses/by/3.0/

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)



Papa R. - EDITORIAL PREFACE - TeMA Journal of Land Use Mobility and Environment

TeMA Journal of 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

ROCCO PAPA

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

ORCID: https://orcid.org/0000-0003-3355-1418

e-mail: rpapa@unina.it

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. In other words, its mission is to contribute to developing a novel
theoretical and methodological framework that transcends the boundaries separating these research domains
and develops innovative solutions for issues now being tackled with methods and techniques rooted in the
scientific culture of the last century.

The three issues of the 2024 volume of TeMA Journal propose articles that deal the effects of global warming,
the ageing of the population, the reduction of energy consumption from fossil fuels, the immigration flows
from disadvantaged regions, the technological innovation and the optimization of land use.

In this issue, the section "Focus" contains one research. The paper titled "Towards participatory urban
planning: insights from citizens. Results of a survey on the local effects of climate change in Parma" by Ilaria
De Noia, Barbara Caselli, Astrid Kemperman, Silvia Rossetti, Peter van der Waerden (University of Parma in
Italy and Eindhoven University of Technology in Netherlands), presents and discuss the outcomes of a survey
that investigated the perception of the citizens of Parma regarding climate change and its local effects. The
analysis of collected data from 1,352 participants was subject to univariate and bivariate analyses, revealing
the potential of surveys and citizens’ involvement in shaping urban planning scenarios, acknowledging the
citizens’ role as bearers of knowledge and active stakeholders.

The section "LUME" (Land Use, Mobility and Environment) contains seven articles. The first, "The 15-minute
cities concept applied to a Brazilian neighbourhood: case study of the cidade universitaria Pedra Branca
neighbourhood in Palhoca-SC", by Marcela Juliana Cargnin, Cintia de Castro Marino, Thaisa Leal da Silva
(ATITUS Educacdo and UNINOVE in Brazil), carries out a bibliographic analysis to understand the theoretical
and conceptual reflections on the 15-minute city concept. In the second part, the bibliographical research
is correlated with the case study of the ‘Cidade Universitaria Pedra Branca’ neighbourhood in Palhoga-SC,
Brazil, enabling the understanding of the historical context of the place.

The second contribution is "Highlighting circular cities trends in urban planning. A review in support of
future research tendencies" by Giulia Marzani, Simona Tondelli (Alma Mater Studiorum - University of
Bologna in Italy). The article focuses on the interrelations between circular economy and urban planning.
Through a scoping review and a bibliometric analysis, the study allowed to systematize and analyse the
knowledge about the existing trends in planning circular cities and 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 the literature, even though some recurrent decision-making frameworks
are frequently used, and the topic is currently under debate.
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The third article, "Right-based approach to urban accessibility: analysis of user perspective" by Cihan Ercetin
(Spatial Applications Division Leuven in Belgium), aims to reveal the deficiencies of the perception that
accessibility is @ human right. The primary finding from both the theoretical review and these discussions is
that accessibility must be perceived as an integrated concept with the inclusiveness of urban spaces,
emphasizing the social and spatial dimensions of the issue.

The fourth article of the section, "Managing local knowledge about NBS in spatial planning. A group model
building approach" by Stefania Santoro, Giulia Mastrodonato, Domenico Camarda (Italian Research Council
and Polytechnic University of Bari in Italy), contributes to a current debate about methodological approaches
to knowledge assessment to adopt in urban planning processes. Specifically, this paper proposes a Group
Model Building approach for one of the activities carried out within the planning process for the Master Plan
draft of the city of Brindisi, to support Natural Based Solutions (NBS) implementation.

The fifth article of the section, "The relationship between walkability and landscape values in transportation.
Examination of landscape values in urban area transportation axes", by Zeynep Pirselimoglu Batman, Elvan
Ender Altay, Sena Sengiil (Bursa Uludag University in Turkey), aimed to determine the relationship of
walkability in transportation-based areas with the landscape values and to determine the potential of the
area. In this context, the landscape values of Atatiirk Street, which is located in the city core of Bursa and
has both touristic, social, and commercial functions in pedestrian transportation, were evaluated based on
walkability on the sidewalks, and a partially sufficient result was reached. Exceptionally, TeMA Journal
published this article in its complete version despite exceeding the text limits set for regular articles.

The sixth article, "A scoping review of urban design and planning studies on the Covid-19 pandemic and
elements of the built environment" by Pouria Boujari, Sarah Ghamar, Mahdi Nasirian, Fateme Ghapanchian,
Mahtab Khajavi, Atieh Ghasemi, Mohsen Bahari, Yasin Delavar, Hamideh Garrousi (Karadeniz Technical
University in Turkey and University of Florida in United State of America), aims to assess the role of the
influential components of the built environment in the outbreak of Covid-19 by conducting a systematic
literature review. The studies were searched through the Scopus database and screened and reviewed
based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. In
total, 145 studies among 13,002 met the predetermined criteria.

The last article of the LUME, "The identification of rurality at Nuts-3 level in Turkey", by Seda Ozlii, Sinem
Dedeoglu Ozkan, Dilek Beyazli (Karadeniz Technical University in Turkey), faces with the issue of rural-urban
interactions. Rural and urban areas have a complex social, economic and natural structure that cannot be
handled from a single perspective. This situation necessitates a multidimensional approach to rural areas
and rurality. The study aims to address the socio-demographic and economic structure of Turkey’s provinces
with a multidimensional approach and to analyze them comparatively.

The Review Notes section proposes four insights on the themes of the TeMA Journal. The Urban planning
practice section of Review Notes, "Energy transition and renewable energy policies in Italy", by Valerio
Martinelli, examines the role of cities in the energy transition, focusing on Italian and European policies and
regulations, with particular attention to Renewable Energy Communities (RECs). It analyzes the Renewable
Energy Directive II and its transposition in Italy, highlighting challenges and the need for urban and energy
planning coordination. The second section, "Strategies and instruments for active mobility: a European
overview", by Annunziata D’Amico, offers an overview of the instruments and strategies implemented in
Europe to encourage active mobility. Furthermore, some measures implemented in various European cities
have been reported that promote the necessary, indispensable, and continuous process of improving urban
mobility in the direction of environmental sustainability. The third contribution, "Global warming or global
warning? A review of urban practices for adaptation to extreme heat", by Stella Pennino, provides an
overview of the challenges posed by extreme heat in the context of climate change. Existing risks and
adaptation threads are outlined, and international case studies of extreme heat adaptation are reviewed.
Finally, three emblematic case studies of extreme heat adaptation are presented and discussed with the aim
of fostering integration and sharing of know-how on the topic. Finally, the fourth section, "Exploring
approaches and solutions for urban safety: a focus on childhood", by Tonia Stiuso, provides an in-depth
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analysis of emerging issues in urban planning, mobility and the environment. This issue focuses on child-
friendly, safe cities, presenting a comprehensive overview of the challenges and solutions related to urban
safety for children. The section includes insights from different scientific sources and practical resources,
highlighting effective approaches and innovative strategies. By examining recent books, journals and reports,
the aim is to shed light on critical aspects of urban safety and child well-being, addressing issues such as
community violence, road safety and the conditions of urban parks.
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Abstract

Citizens’ involvement in urban transition processes has been gaining recognition within the scientific
literature and urban transformation initiatives. Co-design and co-planning, in both top-down and bottom-
up urban transformation processes, allow stakeholders to collaborate in defining the future of cities in a
climate change adaptation framework that encompasses interventions such as soil desealing. In this
framework, surveys have emerged as valuable instruments to solicit citizens' insights into participatory
processes, as an aid to orient urban planning and transformation scenarios towards their needs and
vulnerabilities. After tracing the outline of a local bottom-up project (named “Green in Parma”), this
contribution will present and discuss the outcomes of a survey that investigated the perception of the
citizens of Parma regarding climate change and its local effects. Univariate and bivariate analyses, including
Chi-square tests and factor analyses, were conducted on data collected from a sample of 1,352 participants.
The findings provided insights linked to the city and to the neighbourhoods, allowing to localise the
quantitative data and to qualitatively associate them with the neighbourhoods socio-environmental
characteristics, fostering the envisioning of climate change adaptation strategies. The analyses reveal the
potential of surveys and citizens’ involvement in shaping urban planning scenarios, acknowledging the
citizens’ role as bearers of knowledge and active stakeholders.

Keywords
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1. Introduction

Within the context of cities adaptation to climate change, the role of desealing (i.e., the removal of the
impervious soil layers) and greening interventions, under the wider umbrella of Nature-based solutions (NBSs),
has been increasingly promoted by researchers and urban stakeholders as an effective mean to mitigate the
effects of the increasing soil consumption (Frantzeskaki et al., 2019; Salata & Yiannakou, 2016; De Noia et
al., 2022; Ceci et al., 2023).

In this framework, the role of public participation and the knowledge borne by citizens and communities have
been studied and recognized by researchers since the last century (Paez, 2003; Few et al., 2007). Smith (1983)
defined public participation as the inclusive process that grants those affected by a decision the opportunity
to provide input into that decision. Public participation acquires relevance in urban transformation processes
as it helps to understand the aspirations of the stakeholders and is considered one of the main aspects to
guarantee the effectiveness and quality of urban planning (Semeraro et al., 2020). However, there are issues
and/or challenges which need to be assessed. Who and in what measure is participating? What processes can
be defined as participatory processes? Both in research and practice, it appears relevant to consider the
purpose and meaning of participation, avoiding its instrumentalization and valuing the emotions of those
involved, avoiding, for instance, illusions of power in the decision-making process that imply feelings of
dissatisfaction (Arnstein, 1969). This appears especially significant in a highly uncertain framework such as
climate change (Few et al., 2007).

In this context, the effectiveness of bottom-up initiatives in highlighting the needs of the citizens is emerging
(Pissourios, 2014), as well as the value borne by their integration with top-down practices (Girard et al., 2015).
After tracing an overview of bottom-up participatory processes, as well as presenting the relevance of surveys
in this framework (Section 2), Section 3 will briefly trace the outline of a bottom-up project, “Green in Parma”,
which is being carried out in Parma, an Italian city located in the western Emilia-Romagna Region. Section 3
will then focus on presenting a survey that, within “Green in Parma”, aimed at investigating the citizens’
perception of climate change and its local effects to understand the reasons behind a “failed” attempt of a
participatory co-design desealing intervention. This section will also present the methodology that was
employed!, describing the analyses (e.g., Chi-square tests and factor analyses) that were conducted on data
from a 1,352 participants sample. The research findings provided insights linked to the city and the
neighbourhoods, allowing for the localisation of the quantitative data, which were then linked to socio-
environmental characteristics. Sections 4, 5, and the Conclusions will include the results of these analyses and
a discussion about their implication in urban planning practices, while investigating at the same time the role
of surveys in urban planning and bottom-up processes, underlining their strengths and weaknesses in the
context of urban adaptation to climate change: the analyses reveal the potential of surveys and citizens’
involvement in understanding the needs of the communities, acknowledging the citizens’ role as bearers of
knowledge and active stakeholders.

2. Literature review

The relevance of bottom-up participatory processes in urban planning has been addressed in the scientific
literature from a variety of perspectives, aiming to tackle several socio-economic and environmental issues
related to climate change. Some authors investigated these processes through applicative case studies (i.a.,
Geropanta et al., 2022; Nicolini & Pinto, 2013; Vogt, 2002), while others provided taxonomies and reviews of
the existing approaches (i.a., Seve, Redondo, et al., 2023; Meroni & Selloni, 2022).

! The results of the survey were analysed by the Research Group of Urban and Regional Planning of the University of Parma
(Italy) in collaboration with Eindhoven University of Technology (the Netherlands).
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On a general level, bottom-up participatory processes have been broadly recognised as efficient
tools/strategies for increasing urban resilience to climate change (i.a., Strange et al., 2022; Vano et al., 2021),
while other authors underlined their significance in the framework of urban development or regeneration (i.a.,
Canesi et al., 2022; Mayrhofer, 2018), highlighting their political and socio-economic role (i.a., Garcia de Jalon
et al., 2020; Kuokkanen & Palonen, 2018; Eizenberg, 2019).

Other researchers focused on investigating the tools that can serve as an aid to promote and foster bottom-
up participatory processes, such as art (Seve et al., 2023). Among the available tools, the role of digital
technologies emerged (Sharifi et al., 2017; Stelzle et al., 2017) to overcome the spatial and temporal limits.
Overall, the contribution of the knowledge, expertise, and perception of citizens and stakeholders in the
improvement of the urban transformation processes appears crucial.

2.1 Bottom-up participatory processes for urban planning to face the effects of climate
change

Two points of view have been identified in the research that deals with fostering the participation,
empowerment, and bottom-up contribution of the citizens and stakeholders to face the effects of climate
change. The first group of authors recognises a bottom-up need for urban space transformation and
investigates ways to respond to those needs. Among others, Santoro et al. (2020) acknowledged a bottom-
up demand for the enhancement of the environment. Zagare (2018) focused on self-organising processes,
linking climate adaptation and urban development, and investigating local participatory methodologies. In this
framework, co-design and co-planning emerge as physical and/or digital participation strategies/tools (Sharifi
et al., 2017; Stelzle et al., 2017), that allow stakeholders to collaborate in defining the future of cities, both in
the top-down and bottom-up urban transformation processes. The second group of researchers investigates
strategies to foster the emergence of bottom-up processes themselves. For instance, Charli-Joseph et al.
(2018) proposed a methodological approach for promoting “transformation laboratories”, aiming to create a
safe space that can stimulate dialogue and interaction among the participants. Focusing on the tools, Ranjbar
Nooshery et al. (2017) studied public participation Geographical Information Systems (PPGIS) as a mean to
address urban environmental problems, as well as data mining tools to gather insight from the citizens. Vano
et al. (2021) proposed a model that, through the involvement of mediatory agencies, creates links between
lower and higher planning levels in response to procedural barriers. According to their model, bottom-up
actions might stimulate the planning of green infrastructure in their case, at a higher level.

In the framework of promoting soil desealing in urban areas, “Depave” (United States), “Depave Paradise”
(Canada), and “Steenbreek” (Netherlands) emerge as bottom-up initiatives that aim to create a collaborative
network of stakeholders to put in action desealing interventions in urban areas, involving communities and
institutions (Garda, 2019; Puerari et al., 2013; Stobbelaar et al., 2021).

2.2 The role played by surveys

Among the various involvement tools and strategies that are available to foster the dialogue between the
citizens and the stakeholders, digital instruments have emerged as valuable instruments to solicit citizens’
insights into participatory processes (Schréter et al., 2023). Balram & Dragicevi¢ (2005) have underlined that
there is a dominant use of surveys to characterize people’s environmental attitude, and are recognised as
valuable instruments to act locally and gather fine social and attitude data. Boglietti & Tiboni (2022) employed
surveys to enrich the technical analysis of neighbourhood mobility with citizens’ perception of critical issues,
planning regeneration proposals accordingly. Tiellemans et al. (2022), in the framework of discrete choice
modelling, presented a stated choice experiment to study residents’ preferences for sustainable energy
measures on dwellings. Specifically, residents were asked to choose between hypothetical choice situations
(alternatives), which are defined in terms of attributes that are then used to determine the preferences.
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Similarly, Verboven (2021) presented a stated choice experiment to investigate the preferences of urban
residents regarding Green-Based Solutions for heat adaptation. Cervera et al. (2021) employed surveys about
the community’s perception before and after implementing bottom-up urban acupuncture interventions that
were combined with a top-down intervention. Franco & Cappa (2021) mentioned surveys as a valuable
quantitative instrument for the application of citizen science in urban areas, emphasising their ability to
highlight urban peculiarities.

3. Materials and methodology

Soil consumption rates of the city of Parma have been increasing, while the urban area has to deal more and
more with climate change-related alterations such as heat waves and floodings. The growing awareness of
the citizens about these issues fostered initiatives such as the bottom-up project “Green in Parma”, which,
promoted and led by the Centro Etica Ambientale (CEA) of Parma?, is among the first community projects in
Parma that advocates for urban resilience supporting soil desealing and the enhancement of green areas. One
of the project initiatives consists of the survey “Parma si interroga sugli effetti locali del cambiamento climatico”
(Parma wonders about the local effects of climate change)?, which will be presented in this contribution. The
survey is part of the bottom-up process that aims to put into action a desealing intervention in Parma through
the project partners and local communities’ involvement and was intended as a tool that - in a participatory
perspective - allows to give a voice and gather (localised) information from the citizens and stakeholders, such
as their perception and opinions.

3.1 The “Green in Parma” project

The first series of dissemination and divulgation initiatives of the “Green in Parma” project took place in 2021
and fostered the establishment of the project partners and a stakeholders’ network. On this basis, a bottom-
up desealing project was proposed in 2022 in the San Leonardo neighbourhood. As a first step, informative
and co-design meetings were organised to involve the local community (Centro Etica Ambientale, 2021; Caselli
et al., 2023). However, the issues that were encountered during the process, i.e., the difficulties in involving
the citizens’ community in a fruitful dialogue, as well as the uncertainties about the availability of the project
area, led to taking a step backward and investigating the reasons why the project was unsuccessful. This was
particularly motivated by the fact that, despite the hardships faced in setting up the desealing intervention, a
noticeable willingness to collaborate was observed among the citizens and the stakeholders, thus serving as a
prompt for the following phase of the project (Ceci et al., 2023). An online survey was setup during the last
months of 2022, with the main aim of gathering insight about the citizens’ perception about climate change
and its related local effects in the urban area. The communities’ perception is intended as one of the mosaic
pieces of the urban context knowledge framework, thus helping to orient the urban planning and
transformation scenarios towards the socio-environmental needs and vulnerabilities (Ceci et al., 2023).
Furthermore, another purpose of the survey is to foster the citizens' knowledge and empowerment about their
role and the role of greening in the local climate change adaptation strategies.

3.2 Questionnaire design and data collection

The online questionnaire was designed during various meetings, throughout which the structure and the
contents of the questionnaire were carefully and iteratively defined by the project partners, in a reciprocal
exchange of ideas.

2 The CEA is a third-sector local organisation that is part of the Italian Network of Centres for Environmental Ethics (CepEA).
3 The survey was promoted by the project partners, e.g., the CEA of Parma, the Emilia-Romagna Agenzia Regionale
Prevenzione Ambiente Energia (ARPAE), and the Research Group in Urban and Regional Planning of the University of Parma.

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



De Noia I. et al. - Towards participatory urban planning: insights from citizens. Results of a survey on the local effects of
climate change in Parma

The questionnaire was designed to be easily understandable by all the population classes and encompassed
13 questions (Fig.1), divided into three main sections: i) demographic questions about the participants; ii)
climate change risk and effects at the regional, urban and local (neighbourhood) level; iii) citizens' preferences
concerning climate change adaptation intervention.

Question Choice answers Variable denomination
and characteristics

Age <15; 15-20; 21-30; 31-50; 51-70; >70 Age

Sex Single choice: F; M; Other Sex
Neighbourhood where you live/that Parma Centro; Oltretorrente; Molinetto; Pablo; Golese ; San Neighbourhood
you most frequently visit Pancrazio; San Leonardo; Cortile San Martino; Lubiana; San

Lazzaro; Cittadella; Montanara; Vigatto

Activities Unpaid domestic worker; Student; Freelancer; Employee in the  Activities
public sector; Employee in the private sector; Entrepreneur
(industry-agriculture); Entrepreneur (services-trade); Retired;
Other

Social activities [...] Regular; Saltuary/occasional; None Social activities

DEMOGRAPHIC/STRING/INDEPENDENT

With reference to western Emilia, from
the Apennines to the Po River, how
relevant do you consider the role of
climate change on the increasing trend
of dry spring-winter and large summer
droughts, heavy rains, hailstorms and
tornadoes?

Very relevant; Somewhat relevant; Irrelevant

SINGLE CHOICE

Relevance of climate
change

With reference to western Emilia, from Very relevant; Somewhat relevant; Irrelevant
the Apennines to the Po, how relevant

do you consider the role of climate

change on the trend of increasing

temperatures and frequency of heat

waves?

With reference to the city of Parma, Degradation of green areas and street greenery; Reduced

w .
what do you think could be the main £ usability/liveability of the outdoor environment for people and Effects of f:llmate
effects (impacts) of dry springs and Q animals; Negative effects on the safety and well-being of change_City of Parma_l
winters and major summer droughts, § Workers in the outdoor environment; Adverse effects on health A/A_2
heat waves, heavy rains, hailstorms and ; and well-being witr_ﬂn hor_nes and workplaces; Adverse health
tornadoes"' ! = effects from poor air quality [..]; Increased deaths among the A/A_T
) 5‘ elderly and frail people; Damage to public/private outdoor
S properties; Restrictions on drinking water supply; Flooding;
Non-significant impacts; | do not know
In the neighbourhood that you have Several; Some; None; | do not know

selected in question D3, as a result of
the heat waves and prolonged summer
droughts of the past two decades, have
there been any cases of people
becoming/feeling seriously ill?

CLIMATE CHANGE RISK AND EFFECTS/STRING/DEPENDENT

In the neighbourhood that you have
selected in question Q3, as a result of
the heat waves and prolonged summer
drought periods of the past two
decades, have there been any instances
of major green losses?

Several; Some; None; | do not know

Observed effects of
climate
change_Neighbourhood

SINGLE CHOICE

In the neighbourhood that you have Several; Some; None; | do not know
selected in question D3, as a result of

heavy rainfall/hail/high

winds/thunderstorms in the past two

decades, have there been any instances

of flooding or damage to public/private

properties?

ecosystems [...]; Construction of [infiltration] trenches/pits [...];
Implementation of trees/hedges in roadside/sidewalk strips [..
am not sufficiently informed to answer.

*each answer included the purpose of the intervention

the strips, often built up, on the side of
roads/sidewalks/sidewalks), what
interventions do you think are most
urgent in order to reduce climate risk?

Considering the neighbourhood and Replacement of dark flooring/asphalts with light-coloured Perceived urgency of a
the parts of the city of Parma that you flooring/asphalts [..]*; Implementation of greenery on buildings  interventions_Built-up z
frequent, and referring to the state of [..]; Removal of excess copcrete/asphalt [..]; Refurbishing areas_1 a
the built-up areas manhples and street drains [...]; Wastewater qetwork ) A/A_2 a
(cemented/paved/asphalted), what refurbishment [...] ; Aqueduct network refurbishment [...]; Build AJA_S %)
interventions do vou think ar’e most ¢ rainwater storage tanks [...]; | am not sufficiently informed to - é
rgent in order tg reduce climate risk? 2 2nSWer: &
urg u : a *each answer included the purpose of the intervention B
v z

u [¢]

p | =

Considering the neighbourhood and 'g: Implementation of trees/shrubs on green areas to be Perceived urgency of E
the parts of the city of Parma that you 5 redeveloped and on unbuilt areas, including partly cemented interventions_1 =
frequent, and referring to the state of S areas [..]"; Implementation of new greenery connected to A/A_2 [+
the unbuilt and green areas (but also of existing greenery [...]; Redevelopment/rehabilitation of aquatic . AJAG 'E
z

o

E

<

&

<

a

<

Fig.1 The questions and the choice answers of the questionnaire. A/A stands for as above
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Fig.2 shows the conceptual model of the questionnaire, which first purpose was to investigate the hypothesis
of a relationship between population classes and their answers. While questions (variables) were chosen in
concert with the stakeholders and were therefore mainly connected with their expertise on climate change,
bivariate analyses were conducted based on the existing literature, which suggests a relationship between the
demographic variables and people’s perception of climate change (Poortinga et al., 2019; Weber, 2016).

Age
| Relevance of climate change
Sex
| Main effects of climate change
Neighbourhood |
| Observed effects of climate change
Activities

| Perceived urgency of the interventions

Social activities|

Fig.2 Conceptual model behind the questionnaire setup

Among the different options available to setup a questionnaire, the online questionnaire was chosen for its
ability to reach a broad audience and for its technical and economic accessibility, as well as its potential to
collect opinions and information also from the citizens that are generally less involved in the community or
public life.

The questionnaire was setup through the EUSurvey platform (www.ec.europa.eu/eusurvey) and was published
online, in Italian, during December 2022.

The questionnaire was promoted through the mailing lists of the University of Parma and of the CEA, and
through local newspapers. 1,352 responses were collected between 27 December 2022 and 28 February 2023.
The first descriptive analyses were carried out and shared with the citizens at a press conference on 4 March
2023, and later publicly presented at conferences and in publications.

In-depth statistical analyses of the responses were carried out employing Chi-square tests to test the statistical
significance of the results, and factor analyses were employed to find patterns in the answers. The software
used e are Microsoft Excel and IBM SPSS, while the opensource QGis software (www.qgis.org) was used to
uncover the relationship of the questionnaire data with the urban socio-environmental characteristics.

3.3 Methodology for the analysis of the questionnaire data

This section presents the methodology employed to carry out univariate descriptive and bivariate analyses of
the questionnaire results.

The first step consisted of the variable definition for the univariate descriptive analysis, i.e. the exploration of
each variable in the dataset, separately. In the case of multiple-choice questions, a variable was created for
each. A category was attributed to each variable, chosen among i) demographic, ii) climate change risk and
effects, and iii) adaptation interventions, which correspond to the three main sections of the questionnaire.
Fig.1 encloses the variables and their characteristics, namely their category, their value type (“string” for all
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cases), and variable type (independent/dependent). Simple histograms were then plotted, with the variables
choice answers on the x-axis and the count of respondents on the y-axis. Some choice answers needed to be
grouped to be suitable for further analyses, i.e. they were merged to obtain groups with similar and
significative number of respondents.

A crucial step in the univariate analyses consisted in assessing the sample representativeness of the urban
population (Gobo, 2004). The urban population of Parma characteristics (in percentage) were compared with
those of the sample, using the available open data.

To understand the relationship between the citizens’ classes (demographic variables) and their perception of
climate change and its local effects (bivariate analyses), Chi-square tests (Voinov et al., 2013) and factor
analyses (Adelman, 1990) were run. Performing a Chi-square test means investigating two variables of nominal
or ordinal measurement level, testing a null (Ho - there is no difference between the groups) and an alternative
hypothesis (H; — there is a difference between the groups) through, for instance, a cross table that shows the
observed frequencies in a sample. Chi-square (¥%) measures the difference of these values (frequencies) with

the expected values, as explained by the following formula:
k

2 _ (0; —)?
X 7&

i=1
where o;is the observed frequency in cell ; e is the expected frequency in cell i
In other words, it was tested whether a difference found in the sample could be generalised to the population,
with a significance of 5%. If a significance level lower than 5% was found, the null hypothesis (Ho) could be
rejected, finding, therefore, a statistically significant difference between the groups.
Factor analyses were also carried out, defining and interpreting the rotated component matrix which was
obtained, thus identifying patterns in the answers of the respondents.
To proceed with the bivariate analyses, the first step, similarly to the univariate analyses, was the definition
of the variables. The same variables of the univariate analyses were kept, except for what concerned questions
Q8, Q12, and Q13, for which new variables were defined, corresponding to one or more choices of the multiple-
choice question (Tab.1).

Question code Corresponding variable(s) Variable group

Physical_Effects of climate change_City of Parma
Drinking water_A/A
Q8 Flooding_A/A
Health_A/A
None_A/A

Climate change risk
and effects

NBSs_Perceived urgency of interventions_Built-up areas
Grey measures__A/A

12
@ Desealing__A/A .
None__A/A _ Adaptat|_on
interventions
Q13 Perceived urgency of interventions_Green areas

Tab.1 Overview of the questions and corresponding variables and categories. A/A stands for as above

The bivariate analyses were conducted between all the independent and dependent variables, but for the
purpose of this contribution, the Results and Discussion sections will focus only on the Chi-square tests and
factor analyses between the Neighbourhood and the dependent variables.
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The statistically significant Chi-square tests were qualitatively compared to the socio-environmental
characteristics of the neighbourhoods?, aiming to discuss the influence of properties such as the
neighbourhoods soil consumption rates on the respondents’ answers.

4, Results

This section will present the analyses results, namely: the demographic characteristics of the sample
(Subsection 4.1); the univariate analyses concerning the climate change risk and effects variables (Subsection
4.2) and the adaptation interventions variables (Subsection 4.3); the results of the Chi-square tests
(Subsection 4.4); and the results of the factor analyses (Subsection 4.5).

4.1 Sample characteristics

The univariate analyses of the dataset showed that the age groups consist of 215 people aged 0-20; 298
people aged 21-30; 350 people falling into the 31-50 group; and 489 people in the 51-70 or >70 one. For
what concerns the participants’ sex, 819 individuals identified as females, while 533 identified as male or other.
As shown in Figure 3, most participants selected “Parma Centro” (344), “Cittadella” (181), and “Oltretorrente”
(166) as their neighbourhood. The least represented neighbourhood is Cortile San Martino.

400 344
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300
u 250
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S 150 122 94
& 100 7577 I 60 755363
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e B B | 11
5 7 S m [ I |
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Fig.3 Distribution of the sample among the neighbourhoods

For what concerns the activities of the participants, most respondents were students (481) and employees in
the public sector (391), followed by employees in the private sector (192), and by freelancers or entrepreneurs
(120).

Finally, most people (631) selected that they are not active in social or volunteering activities, 302 are regularly
involved in such regard, while 419 only occasionally.

The available open data allowed for the comparison of the demographic (independent) variables with the
population of Parma, even though no open data concerning the activities or the social engagement of the
citizens of Parma was found online. The results of this analysis (Fig.4) show that, in general terms, the urban
population is well represented.

* The social and environmental data consisted of: the neighbourhood green areas retrieved from the four-level urban land
use (Regione Emilia-Romagna, 2018); the demographic density (Comune di Parma, 2021), the mean age of the population
(Comune di Parma, 2021); the soil consumption rates obtained with an elaboration based on the 2021 land consumption
map of the Italian Institute for Environmental Protection and Research (Istituto Superiore per la Protezione e la Ricerca
Ambientale, 2021); the Urban Heat Island (UHI) analysis (Rota, 2017) and the hydraulic hazard of the city (Comune di
Parma, 2016).
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neighbourhoods

Vigatto I 51-70 and >70 ]
M 2
ontanara
—— 8 3 o —
B
o
Cittadella  — )
< 2 o —
San Lazzaro —
<15 and 15-20 [
3 Lubiana e —
_§ 0 0.1 02 03 0.4 0.5
‘g Cortile San Martino - % of the population or of the sample
2
E, San Leonardo Data retrieved from ISTAT (1st January 2023) m Data from the questionnaire
[T} I
z
San Pancrazio [y Comparison of the distribution of the urban population
and of the sample among the sex groups
Golese —
Pablo  p—
=
Molinetto  p— x
Q
"]
Oltretorrente -
Male
0.00 0.05 0.10 0.15 020 025 0.30 0 0.05 0. 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65
% of the population or of the sample % of the population or of the sample

Data retrieved from the Municipality of Parma (1st January 2023)
m Data from the questionnaire

Data retrieved from ISTAT (1st January 2023) m Data from the questionnaire

Fig.4 Comparison of the sample characteristics with those of the urban area

4.2 Climate change risks and effects variables

For what concerns the participants’ perceived relevance of climate change on the regional territory (Relevance
of climate change), the majority has a very clear idea (85.9%), while the remaining 14.1% are more doubtful.
As shown by Tab.1, Question 8 was divided into five variables which were analysed separately. Results indicate
that, for the city of Parma, 81.8% of the participants observed climate change impact on physical goods and/or
properties, and 59.7% on drinking water. 62.2% of the respondents observed effects such as floodings, and
90% on health. Overall, 98.3% of the participants selected at least one answer other than “Non-significant
impacts/I do not know” (None_Effects of climate change_City of Parma).

For what concerns the observed effects of climate change in their neighbourhood (Observed effects of climate
change_Neighbourhood), most participants (66.7%) are doubtful if heat waves and prolonged droughts
resulted in people feeling ill. This variable was therefore not further considered.

The analysis of the variable Observed effects of climate change_Neighbourhood, which investigates the
respondents’ observation of climate change effects in their neighbourhood, showed that 16.1% of the
participants observed a high number of impacts, 30.3% a medium one, and more than half (53.1%) low or
none.

4.3 Adaptation interventions variables

As shown by Tab.1, Question 12 was divided into four variables. 87.3% of the respondents believe that,
concerning built-up areas, there is a need for NBSs in their neighbourhood, and 79.1% believe that it is
necessary to employ grey measures (such as building rainwater storage tanks or refurbishing the aqueduct
network). Among the participants, 60.6% would promote desealing. Overall, 92.5% of the respondents
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selected at least one intervention. For what concerns the last variable (Perceived urgency of
interventions_Green areas), 92.1% of the participants would intervene on green areas.

4.4 Results of the Chi-square tests

Chi-square tests were carried out between the independent and dependent variables listed in Table 2,
according to the conceptual model represented in Fig.2 and Tab.2 provides an overview of the fulfilment of
the conditions of the Chi-square tests (condition 1: less than 20% of expected counts is smaller than 5, and
condition 2: there cannot be zero expected counts). All the tests except one fulfilled the aforementioned
conditions. Tab.2 reports whether there is a difference between the groups which is statistically significant at
a 5% significance level. Four tests resulted statistically significant.

Are the Is the difference between
Dependent variable Independent variable t?\lng::ii?szsug:g stati stt';ga';‘l’;osiggr;l;i':z nt at
test met? a 5% significance level?
Relevance of climate change v X
PhysicaI_Effe_:cts of climate v X
change_City of Parma
Drinking water_A4/4 v X
Flooding_A/A v X
Health_A/A v X
None_A/A X X
Observed effe_:cts of climate Neighbourhood v v
change_Neighbourhood
_NBSs_Pe_rceived _urgency of v X
interventions_Built-up areas
Grey measures_A/A v v
Desealing_A/A v v
None_A/A v v
Perceived urgency of v X

interventions_Green areas

Tab.2 Overview of the conducted Chi-square tests and their fulfilment of the chosen conditions. A/A stands for as above

Fig.s 5 and 6 encompass an overview of all the Chi-square tests results. The statistically significant tests will
be described and compared with the socio-environmental data of each neighbourhood (Fig.7) in the following
paragraphs, aiming to understand if and how living in and/or frequenting a neighbourhood influences the
participants’ answers.

The results of the Chi-square test between Observed effects of climate change_Neighbourhood and
Neighbourhood show that the participants who observed most effects of climate change in their neighbourhood
(Fig.5i) were from Cortile San Martino (38.5%) and San Pancrazio (34.0%). A medium level of climate change
effects (Fig.5h) was mostly observed by respondents from Molinetto (41.6%) and Vigatto (41.3%), while the
lowest level of effects (Fig.5g) was observed by participants from Pablo (68.3%) and San Leonardo (61.3%).
The least sensitive neighbourhoods appear to be mostly the central and eastern neighbourhoods, which are
also the ones with higher densities (Fig.7d). The central neighbourhoods are also those associated with higher
soil consumption (Fig.7f). Medium and high numbers of effects are observed in the more peripheral
neighbourhoods which show a higher percentage of agricultural and woods and seminatural area, decreased
demographic densities and soil consumption (Fig.7a; 7b; 7c). The increased attention of the administration to
the maintenance of central areas might be a reason for the decreased inhabitants’ perception of the climate
change effects.
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/ Relevance of climate change Physical_Effects of climate
Neighbourhoods denomination (CLEAR IDEA) [%] change_City of Parma [%]

Golese Cortile
) SanMartino
Pablo._

S:Leonardo_ .
San
..Lazzaro
Parma
o Centro
Molinetto
*.._Lubiana_
Mentanara___/
v
Vigatto
Drinking water_Effects of climate Flooding_Effects of climate Health_Effects of climate change.
change.City of Parma [%] change_City of Parma [%] City of Parma [%]

f None_Effects of climate change_ Observed effects of climate Observed effects of climate
City of Parma [%] change_Neighbourhood {(LOW) [%] change_Neighbourhood (MEDIUM) [%]

®
42,9%.

Fig.5 Results of the Chi-square tests between the Neighbourhood and the dependent variables - Part 1
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Observed effects of climate + ) NBSs_Perceived urgency of k Gray measures___Perceived urgency
change_Neighbourhood (HIGH) [%] J interventions_Built-up areas [%] of interventions_Built-up areas [%]

interventions_Built-up areas [%] interventions_Green areas [%]

Desealing___Perceived urgency of None___Perceived urgency of Perceived urgency of
interventions_Built-up areas [%]

®
.66,7%

Fig.6 Results of the Chi-square tests between the Neighbourhood and the dependent variables - Part 2

Grey measures to face the climate change effects in built-up areas (Fig. 6k) appear to be needed the most by
the Cortile San Martino (100%) and Golese (96.6%) inhabitants, and least desired by Pablo (28.3%) and
Lubiana (26.7%).

Figure 8 shows the distribution among the neighbourhoods of people who selected zero, one, two, three, or
four choices related to the urgency of grey measures on built-up spaces to face the climate change effects.
The urgency of desealing interventions (Fig.6l) is mostly perceived by Golese (82.8%) and San Pancrazio
(69.8%) neighbourhoods, which show low percentages of urban greenery (Fig.7a), but not particular high
demographic densities and soil consumption percentages (Fig.7d and 7f). They are however characterised by
a high UHI effect (Fig.7g). More than half of the respondents from San Lazzaro (51.1%) and 46.7% from
Pablo appear not to feel a particular need for desealing. San Lazzaro shows low urban greenery percentages,
associated with a low UHI effect and soil consumption. On the other hand, Pablo is characterized by high soil
consumption and urban greenery, and not by a very high UHI effect. The percentage of participants in each
neighbourhood which perceive an urgency for desealing is lower compared to the other proposed
interventions.

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



De Noia I. et al. - Towards participatory urban planning: insights from citizens. Results of a survey on the local effects of
climate change in Parma

(excluding agricultural lands)

% of artificial green areas .
@ % of agricultural lands % of woods and seminatural areas

75.66%

@ Demographic density [ab/km 2] @ Mean age [years] Soil consumption [%]

@ 0 1 2k

®1 63.9
458311
©

@

Golese. Cortile
* San Martino

Sleonardo

®

...................... San
Lazzaro

Molinetto,

Montanara

[ S
*)’"

Fig.7 Socio-environmental characteristics of the neighbourhoods (the legend of Figure 7h is available on ssl.comune.parma.it
with the query Delibera di Giunta n. 172 26/04/2017
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Fig.8 Distribution among the neighbourhoods of people who selected one, two, three, or four grey measures

This might be motivated by a lower knowledge about the concept of soil desealing and its benefits, being it a
relatively new concept in the common citizens’ knowledge: desealing was introduced in the regional legislative
framework in 2017 with the Regional Law 24/2017 of the Emilia-Romagna Region.

All the neighbourhoods seem quite sensitive about the urgency of the interventions on grey areas (Fig.6j; 6k;
6l; 6m). The results of this Chi-square test show that all the respondents from two neighbourhoods (Cortile
San Martino and Golese) appeared to think that at least one kind of intervention is necessary to face the
climate change effects. This percentage decreases up to 89.2% for Parma Centro, where 10.8% of the
participants do not feel the need for interventions in built-up areas.

In general, more than 80% of each neighbourhood respondents perceive an urgency for NBSs. The highest
percentage was found in Golese, which is also the neighbourhood with the lowest urban greenery (Fig.7a).
The central and eastern neighbourhoods show a lower perceived urgency of the interventions compared to
the others, despite their high soil consumption and demographic density (Fig.7d and Fig.7f).

4.5 Results of the factor analyses

After carrying out Chi-square tests, factor analyses were conducted on three questions as well. Tab.3 puts
into relation the analysed questions of the questionnaire with the identified factors, which emerged with the
multiple-choices that were recurringly chosen together by the participants.

Question code Factor number Factor description
1 Health and well-being
2 Quality outdoor environment
Q8 3 Concerns about Water

Degradation of public and private

4 outdoor properties
1 Water and rainwater-related
interventions
Q12 Perceived urgency for - -
2 Rainwater drainage-related

interventions
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Question code Factor number Factor description
3 Improving thermal comfort
1 Green-related interventions

(green areas)

Q13 )
2 Water and rainwater-related

interventions (green areas)

Tab.3 Factors analyses results

5. Discussion

The results of the survey analysis allowed us to gather a general overview of the citizens’ perception of climate
change and its local effects. However, it appears relevant to make some further considerations.

For what concerns the survey design, it should be noted that it was initially intended as an explorative
experiment, to be analysed with qualitative means. Only in the second phase, the opportunity to analyse it
with quantitative methods appeared and some adjustments to the variables needed to be made.

Concerning the distribution of the survey, the resulting sample composition is a relevant matter to discuss.
The analysed sample consisted mostly of students and public sector employees, almost certainly due to the
University of Parma mailing list powerfulness compared to the other distribution means. The consequences on
the results might be relevant, as, for instance, students might have moved to Parma only for study purposes
and not have a deep knowledge of the urban area. In hindsight, it could have been appropriate to trace the
access means to the survey to be able to assess if and what were the differences of the analyses results
among them. Furthermore, even though some simple comparisons with the demographic characteristics of
the population were carried out and showed overall positive results (Fig.4), working on increased
representativeness of the urban population could be beneficial — focusing for instance on the involvement of
the least considered neighbourhoods in the future steps of the bottom-up project. Furthermore, considering
the voluntary nature of the survey, those who decided to participate are probably individuals who are more
sensitive to climate change topics. Finally, for what concerns the survey analysis, as the soil consumption and
demographic density maps (Fig.7d and 7f) highlight, it appears that central neighbourhoods show a higher
soil consumption and are generally denser. It should be noted that the peripheral neighbourhoods of Parma
present a heterogeneity in their urbanisation degree due to which the interpretation of the results might have
been sometimes inaccurate. In this contribution, the administrative district perimeters of the Municipality of
Parma were used as analysis areas, thus including also agricultural land. Future analyses and/or surveys might
need to focus on the urbanised areas.

Furthermore, the qualitative discussion about the link of the Chi-square tests results with the neighbourhoods
socio-environmental data could be deepened, for instance about the joined influence of the different
neighbourhoods features. As observed for the perceived urgency of desealing interventions, a high soil
consumption percentage in the neighbourhood associated with a high percentage of urban green areas might
mitigate the perceived desealing urgency for the citizens.

Finally, the explorative and general nature of this survey might constitute a prelaminar step to more in-depth
analyses of the neighbourhoods, which might involve the setup of experiments that explore the citizens’
preferences for the interventions.

6. Conclusion

Considering these results, as well as the limits of online surveys in public participation processes, further steps
of the project “Green in Parma” need to involve the neighbourhoods communities with in-person meetings
and workshops. Urban transformation processes cannot do without the direct contact with the population,
which allows to deepen the gathered insight, understand if it needs to be further investigated and/or corrected
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and to capture feelings and emotions that cannot be translated into words. Therefore, the analyses results
can be intended as a piece of the knowledge framework necessary to orient the future scenarios and empower
the population. As highlighted by Beltramino et al. (2022), the lack of information about a system’s components
might hamper the effective implementation of resilient strategies, emphasising the importance of gaining
information about system vulnerabilities to implement localised actions. The survey appeared to be successful
in collecting information and involving the urban community, reflecting the “Green in Parma” project itself.
The project showed good results in establishing communication, thus appearing to well represent - similarly
to the first group of authors identified in Subsection 2.1 - a bottom-up demand for resilience actions. Technical
ways to foster their concretisation may consist of pilot “demonstrative” desealing actions in the
neighbourhoods most sensitive to climate change, its effects, and counteractions. Furthermore, it appears
appropriate to propose participatory processes aimed at sharing and co-learning in the less sensitive ones, in
a mutual knowledge exchange with the communities.

This contribution encompasses the first step results of a research methodology that aims to identify the most
suitable urban areas and neighbourhoods for the implementation of soil desealing interventions, recognising
the importance of promoting ecosystem services in urban planning through urban regeneration (Moraci et al.,
2024). Further steps involve the setup of a stated choice experiment to investigate citizens’ preferences and
the proposal of co-design and co-planning workshops. The theoretical framework of this research unavoidably
links the effectiveness of soil desealing interventions in limiting soil consumption (and its related issues) with
urban planning measures that limit urban areas expansion while preserving natural and agricultural lands.

In this framework, the survey results relate to the decision-making process in different ways. First, they
emphasise a bottom-up need of interventions with regard to climate change and its local effects, thus
(hopefully) soliciting an intervention of the administration. The results may be practically translated in the
knowledge framework documents of the Italian cities’ urban and implementation plans. For instance, the new
Parma general urban plan (PR050 - www.parma2050.eu) features extensive research about the socio-
economic and environmental characteristics of the urban area. Furthermore, the survey results may guide the
definition of regulations on both private space (e.g., the control over building permits or the activation of land
take compensation measures or incentives for desealing actions) and public space (Lai & Zoppi, 2024): the
perceived urgency of the interventions, the perception of the effects of climate change and the factors that
guided the participants respondents can help determine the location, priorities, characteristics and
communication strategy (and lexical choices) for the actions of the administration, also in relationship to the
characteristics of the neighbourhoods.

For instance, the results concerning the observed effects of climate change may highlight the most vulnerable
neighbourhoods, similarly to the perceived urgency of desealing (term which might need to be promoted
among the citizens) and grey measures. The latter may also expose the neighbourhoods that would mostly
welcome climate change adaptation actions and policies, thus influencing the priorities given by the
administration to public interventions foreseen by, for instance, the Programmi triennali di intervento (three-
year intervention programs). In the framework of the participatory processes set up by the municipalities, e.g.
those of the new PRO50 in the neighbourhoods, the survey results may represent an initial “gauging” of the
areas.

Concrete case studies of survey implementation in urban planning practice are the cities of Bologna and
Brescia. The first gathered insight from the citizens within the project Bologna Citta 30, using the survey results
to orient the project communication and to identify dangerous roads and public space lacking quality (Comune
di Bologna, 2023). Similarly, the city of Brescia, within the implementation of its Climate Transition Strategy,
asked the citizens to share, through a survey, potential areas to regenerate, and has now activated within the
“SpaziAttivi” project a co-design, co-realisation, and management process for two of them (Comune di Brescia,
2024).
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open data website;

Fig.7: Elaboration by the authors, partially based on data retrieved from:
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Parma” available on the website ssl.comune.parma.it for the hydraulic hazard map;
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Fig. 8: Elaboration by the authors.
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Abstract

Although the concept of 15-minute cities may be considered recent, when looking at the history of urban
planning it is possible to recognize the trajectory of different paradigms that underpin it. In 2016, Carlos
Moreno defined the "15-minute City" as an urban territory where inhabitants can access all their daily needs
within a 15-minute walk, making it possible to live, work and access leisure spaces within a comfortable
walking radius. In this context, this article aims to apply the concept of "15-minute city" in the analysis of
a Brazilian neighborhood. To this end, firstly, the concept is understood through a literature review that
covers theoretical and conceptual reflections on the works of authors such as Ebenezer Howard, Clarence
Perry, Jane Jacobs, Gordon Cullen, among others. After the literature review, a case study of the Pedra
Branca University City neighborhood in the municipality of Palhoga-SC is presented, analyzing it in light of
the 15-minute City concept. Finally, this article reinforces the idea that establishing principles that reorganize
urban space, mainly at the local scale of neighborhoods, as places of complex social interactions that can
result in a city with a higher quality of life.
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1. Introduction

According to the “World Population Perspectives”, published by the UN (2019), in the next 30 years, the world
population is expected to grow by around 2 billion people, increasing further to 9.7 billion by 2050. Another
important data is related to the world population that lives in urban areas, where research indicates that by
2050, 70% of the population will live in cities, whereas this figure currently represents 55% of the population
(UN, 2019). The need to seek solutions that address the demands arising from this rapid urban expansion is
increasingly common among public administration managers, academics and the population.

The relevance of thinking about actions that promote sustainable development is emphasized when it is noted
that this urban growth occurs on a larger scale in developing countries, where the population often already
lives in urban centers with inadequate infrastructure (UN, 2013). The problems mentioned above are
increasingly being discussed among urban planners, society, and managers, however, this is not an issue
discussed only in current times.

Among the various initiatives that aim to promote people's quality of life, in 2016, professor Carlos Moreno
defined a concept called "15-minute city", describing it as an urban territory where inhabitants can access all
their daily needs in about 15 minutes, making it possible to live, work and access leisure spaces within a
comfortable walking radius (Moreno, 2016).

Therefore, this article aims to understand the trajectory of the “15-minute city” concept and apply it to the
analysis of a Brazilian neighborhood, believing that the parameters that underlie this theory originate from the
culmination of several urban planners, architects, thinkers who wrote the history of urban movements.

Thus, we approach the concept, seeking to understand it through a comprehensive literature review that
encompasses theoretical and conceptual reflections by renowned authors, such as Ebenezer Howard, Clarence
Perry, Jane Jacobs, Gordon Cullen, and other exponents in the field. This review serves as a solid foundation
for our analysis. After recognizing the main guidelines and origins of the concept, we sought to apply it to a
case study of a Brazilian neighborhood. Therefore, the work includes a detailed case study of the Cidade
Universitaria Pedra Branca neighborhood, located in the municipality of Palhoga. Through this study, we intend
to analyze the neighborhood in light of the 15-minute City concept, exploring how this urban planning approach
can be applied and its implications.

Finally, this article reinforces the central idea that establishing principles that reorganize urban space, mainly
at the local scale of neighborhoods, can transform them into places of complex social interactions, contributing
to the creation of a city with a significantly higher quality of life. Our research aims to deepen understanding
of these principles and their practical applications, highlighting the importance of a human-centered approach
to urban planning.

2. Literature review

2.1 A brief retrospective on the evolution of urban thinking

In 1898, the British urban planner Ebenezer Howard published the book “To-morrow”, which later, in 1902, in
its second edition was called “Garden Cities of To-morrow”, in Portuguese, Cidades Jardins de Tomorrow
(Howard, 1996).

In this work, Howard proposed an alternative to the poor living conditions of people who lived in cities, briefly
describing a diagnosis of the consequences of overpopulation in cities, mainly as a result of migration from
the countryside, defending a city model where people and nature could live harmoniously (Saboya, 2008).
Thus, Howard presented the benefits and problems of living in the countryside or the city, characterizing the
city as an environment of socialization and opportunities, however, with serious problems in people's living
conditions due to the high housing density. In contrast, in the countryside, it was possible to live close to
nature, with an abundance of water, sun, and food production, but the lack of infrastructure, social experiences
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and employment were negative issues. From these observations, an alternative called Town-Country emerged,
combining the potential of each place (Saboya, 2008).

Although this thought represented a change in the conception that existed at that time, influencing the urban
thinking that would come later, for Hall (2002), the description of the Garden City was made incorrectly.

This interpretation described urban space as a large isolated space in a largely rural area, when in fact
Howard's (1902) proposal was exactly the opposite, where cities were built within shorter distances, so that,
when a region reached its density to its maximum, another city would be created ensuring that a rural area
was between the two (Hall, 2002; Saboya, 2008).

In 1929, Clarence Perry detailed the concept of “Neighborhood Unit” in a monograph entitled “7he
neighborhood unit: a scheme of arrangement for Family life Community” (Roldan, 2019).

This concept had already been presented by the author himself, at a meeting in 1923 of the American
Sociological Association, based on his experience as a resident of the garden neighborhood Forest Hills
Gardens, created in the early 1910s in the Queens district of New York, a neighborhood that was built on the
principles of Ebenezer Howard (Hall, 1988; Rigo, 2017).

The Perry Neighborhood Unit defines that in an urban sector the population density should only be that
necessary for the operation of a primary school, being approximately 800 meters from houses, so that a child
can travel to school walking, without having the need to cross even one road with greater traffic (Mumford,
2000). The Neighborhood Unit, according to the concept, should accommodate four essential uses: school;
leisure area and park; shops, even if small, to encourage the necessary local commerce; and residential space
(Rego, 2017).

Following this line of thought, Jane Jacobs, a writer and political activist, published the book "The Death and
Life of Great American Cities” (Jacobs, 1961) in 1961.

In her work, she criticized the foundations that guided the planning and reurbanization of cities at that time,
which were based on the idea of isolated buildings, with zoning of functions and distancing in the circulation
of pedestrians and vehicles. Cities at that time, according to Jacobs, were dominated by individualism, and
people's quality of life, as well as social and economic dynamics depended of the overlapping of diverse
functions and the interconnection of dense neighborhoods.

Defending the resumption of observation of real cities by modern planners, arguing about the importance of
diversities in the uses of urban areas in a complex and dense way, supporting the idea that a city is happy
and safe when the streets are dominated by people in a sufficiently dense concentration and when there is a
relationship of cordiality and friendship between residents (Montaner, 2007).

In the same year, in Europe, Thomas Gordon Cullen, an English architect and landscaper, published
"Townscape" (Cullen, 2012), where he argues that just as the grouping of people brings about other attractions
for the community, the grouping of buildings fosters greater visual appeal than an isolated building.

Its publication is considered one of the most important readings regarding urban design in the 20th century,
as it reinforces the importance of thinking about urban spaces, considering that the feelings of emotion and
drama that emerge in people arise from everything that surrounds us, such as trees, the sky, buildings and
the art of rapport. Still in the 60s of the 20™ century, Christopher Alexander in his article “A City is not a Tree”
(Alexander, 1965) criticized the modern way of thinking and producing cities or parts of them.

Alexander criticized the “artificial” cities planned by modern designers, which were extremely hierarchical and

|II

less complex, unlike “natural” cities, which spontaneously took shape through an abstract structure with a
network of elements and uses that work in a complex way.

In 1971, the new edition of the book, called "The Concise Townscape”, gives definitions and applications. In
the definitions, Culler describes three categories to investigate the emotional impacts of individuals, namely:
(1) Optical: derived from serial vision, it is formed by successive perceptions of vision in movement in urban

spaces. The urban landscape can be captured by discoveries and experiments in the urban environment; (2)
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Place: refers to the emotional forces of space and the possible appropriations of people in certain places. This
category is related to the individual's reactions according to the sense of location and (3) Content:
characteristics of the landscape related to the constitution of the city: colors, textures, scales, equipment,
nature, personality and elements that individualize and characterize the styles and sectors of the urban fabric
(Adam, 2008).

This period, from the 1960s onwards, known as the crisis of the modern movement, represents a moment of
questioning and reevaluation of the principles and ideals that drove modern architecture and urbanism.

In 1980, Léon Krier in his publication "The Reconstruction of the European City” (Krier, 1978), reflects on the
"Development and Progress" of the modern city, emphasizing the negative issues generated by the city's
functional zoning and industrial society (Ellin, 1996).

In the same year, Donald Appleyard (1980) conducted a study in which he investigated the effects of traffic
on the lives of local residents on three different streets in San Francisco, USA. Such streets were identical in
many dimensions except for the amount of vehicular traffic. This research was reported in his book “Livable
Streets” where he demonstrated the direct relationship between cars, traffic and people, proving the need to
rethink urban spaces, especially sidewalks, considering that the feeling of community is strengthened in
sidewalks (Spaces, 2008).

Appleyard was an important professor of Urban Design who, as an urban planner, was concerned with the
community and environmental and public life problems, believing that cities and neighborhoods needed to
become safe and livable (Appleyard, 1980).

After the crisis of the modern movement, several scholars continued to defend the need to think about man's
relationship with the city and the environment, such as Jan Gehl (1987), a Danish architect and urban planner
who dedicated his career to promoting the quality of life in urban areas, directing urban planning in favor of
cyclists and pedestrians. Bill Hiller, in the 1980s, created the theory of Space Syntax, with the intention of
describing important aspects of the urban system and its relationships between public and private space
(Saboya 2007), or even Peter Calthorpe, urban architect, who was a founding member of the Congress for
New Urbanism (Macedo, 2007).

New urbanism has North American references. The movement that was established in the 80s, when several
urban planners and writers, through their works, criticized the configuration of cities at the time (Macedo,
2007), manifesting their frustration towards the way in which the development patterns of cities were taking
place, with residential areas far from traditional centers and main roads. Thus, the movement was built around
the thought that the physical environment can directly impact people's lives, making its inhabitants more or
less prosperous and happy.

In 1993, the Congress of New Urbanism (CNU) took place. Three years later, the New Urbanism Charter was
launched, setting out parameters touched on by the movement, exploring means for the development of North
American cities (Moreira, 2021). This letter declares the concern to defend the restructuring of urban centers
and cities that are in metropolitan regions; reconfigure sprawling suburbs into neighborhood communities;
conserve natural environments and preserve the legacy.

To this end, the letter brings principles to be followed to guide public policies, good practices and development
planning and urban design, thinking about three spheres: the region (metropolis, city and town); the
neighborhood, the district and the corridor; the block, the street and the building (CNU, 2022).

Since its validation, the Charter for New Urbanism has influenced planners and developers of neighborhoods
and cities around the world.

In 2009, the Canons of Sustainable Architecture and Urbanism were created by CNU members, creating
principles to guide decision-making relating the art of building communities and conserving natural resources
(CNU, 2022).
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2.2 15-minute cities - 15-minute neighborhoods

The concept of a 15-minute city can be considered rather recent, but when looking at the history of urban
planning, the advancement of the different paradigms that underlie the current concept is noticeable. In 2016,
professor Carlos Moreno defined the "15-minute city", characterizing it as an urban territory where inhabitants
can access all their needs within a 15-minute walk, making it possible to live, work and have leisure spaces
within a comfortable walking radius (Moreno, 2016). This concept gained greater emphasis and became
popular when the current mayor of Paris, Anne Hidalgo, defended it in her re-election campaign, “Paris du
Quart d'Heure”, can be translated as “15-minute Paris”, illustrated in Fig.1.

PARISE

THE 15-MINUTE PARIS

GET AROuUND

STOCK up
TAKE CARE OF
YOUR HEALTH

ENyOY THE
OUTPOORS

BE ENGAGED IN YOUR COMMUNITY

Fig.1 The 15-minute city concept

This proposal won over the citizens of Paris for being a resilient idea, as the city, like the world, had suffered
the consequences caused by the COVID-19 pandemic. In this idea, Moreno (2016) argues that quality of life
is related to the time that people need to meet their basic daily needs, including (a) living, (b) working, (c)
studying, (d) taking care of their health, and (e) having leisure and entertainment.

Therefore, in order to achieve these five essential factors, it is necessary to build healthier urban landscapes,
promoting the interaction and participation of residents that strengthen social bonds and trust. From this
approach, the 15-minute City concept addresses four necessary dimensions for a city with short distances,
which can be drivers for the implementation of measures to redesign cities, namely: (a) Density, (b) Proximity,
(c) Diversity and (d) Digitization (Fig.2).

According to Garnier and Moreno (2020), in “Livre Blanc La ville du 1/4 d’'Heure. Du concept a la mise en
oeuvre”, or “White Document: The City of the Quarter of an Hour. From concept to implementation”, the
dimensions are defined as follows:

(a) Density: relates the number of people per square kilometer. This ideal density perspective is a key element
to promote the sustainability of cities in the social dimension.

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



Cargnin M. J. et al. - The 15-minute cities concept applied to a Brazilian neighborhood: case study of the cidade universitaria
Pedra Branca neighborhood in Palhoga-SC

(b) Proximity: is a fundamental dimension for this concept, seen as temporal and spatial. It considers within
a 15-minute radius the possibility of the resident accessing the services listed as basic, within a short walk (or
bicycle ride). Shared urban spaces, relaxation areas, children's playgrounds, placemaking and temporary
arrangements, enhancement of local heritage and public facilities that enhance culture and promote learning
and sport.

e Urban Services Yo

/ Density N

Proximity Diversity

-~

AN Digitalisation

T~ UrbanData 4~

Fig.2 The 15-minute city structure

(c) Diversity: defends mixed uses in neighborhoods. To keep the urban fabric active, mixing the uses of
commerce, housing and leisure, fosters the area vitality in addition to promoting proximity. Another important
point in this item is the encouragement of cultural diversity in neighborhoods, through mixed service offerings
that, in addition to helping the local economy, help reduce social inequalities. This dimension is characterized
by the axes of action: Sociability through neighborhood networks, inclusion and citizen participation; Diversity
activities in the business sector, reindustrialization, public services; Chronotopy through the functional diversity
of buildings; Equality between women and men in public spaces and services and security for all.

(d) Digital Tools: The inclusion of new technologies that enable everyday activities such as online shopping,
paying bills, accessing information, sharing bicycles and cars, among others. The use of digital tools is aligned
with the concept of smart cities, and reinforces hyperproximity, which emphasizes a binary concept (is
close/not close) and multimodal (bicycles and personal electric mobility are added) capable of expanding city
coverage. neighborhood drive (1/4 mile or 5 minute walk).

The concept defended by Moreno is linked to previous concepts such as “Chronourbanism”, “Chronotopia”,
“Tactical Urbanism”, “Placemaking” and “Topophilia”. On these concepts, Chronourbanism seeks to define an
urbanism that prioritizes the concern for the relationship between space and time, considering the way in
which space is used by individuals throughout the day, and emphasizing the importance of distance-time in
understanding territories and societies (Lopez, 2015). It refers to the way people live and experience urban
spaces, based on different uses and different temporalities. Also, it can be said that chrono-urbanism prioritizes
people's quality of life, through holistic, participatory and inclusive approaches. Chronotopia makes the most
of existing public space and public equipment resources, avoiding building new ones, making the city more
accessible and viable (Daudén; Pinedo; Moreno, 2022). Tactical Urbanism concerns specific interventions that
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promote the right to the city, designed together with civil society to propose alternatives to the traditional
design process within the urban sphere (Nogueira, 2016). The concept of Placemaking promotes the
understanding that the construction of places should not be seen only as “Placemaking”, that is, building
communities, but rather seeking to meet the needs of diverse people seeking resources that promote the
appropriation of space. And Topophilia, which, according to Yi-Fu Tuan in his book “Topophilia: a study of the
perception, attitudes and values of the environment” (Tuan, 1974), deals with the relationship between man
and his environment and cities, relating the environment physical with the social imaginary, relating landscape,
culture and memory, in addition to individual experience and worldview.

Following Moreno's (2016) proposal, the city of Melbourne (Australia) initiated “Plan Melbourne 2017 - 2050”
with the aim of defining the future shape of the city and state, thinking about the next 35 years. This plan is
based on the “15-minute cities” proposal with the aim of implementing the 20-minute neighborhood concept
(Melbourne, 2017). The goals established by the plan are to create a city made up of “20-minute
neighborhoods”, connected to each other. The proposal is based on the idea that people can satisfy their daily
needs within short distances from their homes, which are accessible on foot, with “walkable” streets and
avenues, access to public transport and safe cycle paths (Melbourne, 2017). Other urban centers have already
implemented this idea, like Portland, which more than ten years ago implemented the “20-minute
neighborhood” concept (McNeil, 2011).

Although there is a growing interest in this concept, some aspects generate uncertainty regarding its successful
implementation. Issues related to inclusion and the right to the city arise, which cannot be neglected (Casarin,
et al., 2023). In the 15-minute city concept, investments in technologies that improve people’s access to
information and innovation, for example, are useful for those who have electronic devices, capacity and
knowledge to access information and resources that will be offered. On the other hand, those who do not
have access to technologies or are not able to deal with them end up not being included in this process.
Another important point is the encouragement of active mobility through the use of bicycles, walkable streets,
and other modes of travel which do not involve the use of private cars, which must be thought of in such a
way that the elderly population and those who have mobility restrictions mobility can also benefit (Calafiore
et al., 2022).

Another reality that may exist is the response to investment increase in infrastructure and provision of services
in a given location, which often reflects an increase in the value of properties and the pricing of the region,
making the population that already resides there need to move to other more peripheral regions (Bright, 2021;
Glaeser, 2021; Pozoukidou and Chatziyiannaki, 2021). When private investments enter, with the aim of
promoting social renewal and creating diversity, the result often found is an increase in prices (Casarin et al.,
2023).

Casarin et al. (2023) mention that poverty concentrated in certain regions clearly represents social inequality
and, by mixing communities, the effect can reduce the visibility of extreme poverty, however this policy only
“appears” to be successful, but in fact does not contribute to improving the living situation of the disadvantaged
population and can even favor community displacement, caused by gentrification. This displacement process
generates new clusters of isolated groups, and is called “segregation of diversity” (Hyra, 2015), causing greater
risks of social inequality (Casarin et al., 2023).

3. Methodology

The research carried out is exploratory in nature, developed with the objective of relating the concept of 15-
minute cities to the case study of the planned neighborhood “Cidade Universitaria Pedra Branca”, located in
Palhoga-SC, in Brazil.

To do this, the objective is, specifically, to understand the concept of 15-minute cities, as well as its variations,
such as 15-minute neighborhoods; carry out a case study on the “Cidade Universitaria Pedra Branca”
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neighborhood, so that its characteristics can be related to the concept under study. Thus, scientific research

is structured into methodological stages that, according to Badin (2016), allow for better understanding:

— StageI - Bibliographical research enabled the understanding and contextualization of concepts that relate
to the analysis of this article, with the aim of understanding the urban thoughts that preceded the current
concept of the 15-minute city. Such references originate from studies already carried out and available
in theses and dissertations accessed from the Scopus Science and Google Scholar platforms, in addition
to news and information published on websites related to the object of study of this research;

— Stage II - Case study referring to the “Cidade Universitaria Pedra Branca” neighborhood, where data
collection was carried out through bibliographical research in secondary sources, enabling the
understanding of the historical context of the place, in addition to identifying the main characteristics of
the project;

— Stage III - Compilation, crossing of information collected in the previous stages, which allowed the
comparative analysis of the concept of 15-minute cities, relating it to the neighborhood under study.

4. Analysis and Discussions

4.1 Case Study of the “Cidade Universitaria Pedra Branca” neighborhood

Cidade Universitaria Pedra Branca is located in the municipality of Palhoga, Metropolitan Region of
Floriandpolis, State of Santa Catarina, Brazil. The area that the neighborhood occupies was initially a family
farm that stood out for its natural beauty. The neighborhood project began in 1997 in partnership with the
land owner, where, meanwhile, the Campus of the University of Southern Santa Catarina was installed. In
1999, the first residential subdivision was started (Criativa, 2023).

From 2005 on, the intervention project for this neighborhood began, aligned with the “New Urbanism” concept,
with the aim of improving the city for people. To develop the Pedra Branca MasterPlan, the project received
consultancy from specialists such as the North American offices DPZ Latin America and Keystone, Gehl
Architects from Denmark and several Brazilian offices, including Jaime Lerner Arquitetura e Urbanismo, in
addition to three laboratories from Federal University of Santa Catarina.

During the development of the project, 10 principles guided the proposal: 1) Pedestrian priority; 2) Mixed use;
3) Attractive and safe public spaces; 4) Diversity of Residents; 5) Sense of Community; 6) Balanced Density;
7) Harmony between nature and urban amenities; 8) Sustainability and high performance of the built
environment; 9) Connectivity and, 10) Lifestyle (Criativa, 2023).

(b)

Fig.3 (a) MasterPlan Pedra Branca and (b) Image of the current area with the project implementation

In 2009, the Pedra Branca project was selected as one of the 18 projects that would establish the Climate
Positive Development Program (Ecobriefing, 2009). This program supports the development of large-scale
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urban projects that demonstrate how cities can grow in a climate-friendly way. Thus, the neighborhood's real
estate developments are designed to implement economically viable innovations, waste management, water
management, transportation and public lighting, clean energy generation, among others.

Fig.3(a) shows the project proposal presented in 2009, and alongside, Fig.3(b) shows the neighborhood as it
currently looks, 14 years later. It can be seen then that the implementation of the project is happening
gradually, from the central part of the neighborhood to the rest of the area.This neighborhood was designed
to receive around 40 thousand residents, being 10 thousand students and 30 thousand workers (Criativa,
2023). This neighborhood is made up of a wide variety of uses, such as schools, universities, companies,
leisure and entertainment spaces, and housing.

In Fig.4, the image of the zoning proposed for this neighborhood, demonstrates the concern in concentrating
this great diversity of uses. The neighborhood's infrastructure offers the opportunity to work, study, live, shop
and have fun, having an urban area organized in such a way that the local community can establish greater
links between residents, through attractive and safe public spaces. Furthermore, in the residential and
commercial developments in the neighborhood, sustainable strategies were used such as ventilation and
natural lighting, waste management, less aggressive construction materials, use of natural gas, among others
(Palhoga, 2022).

50 100 250

e e

ZONING PLAN

ZONING UNIVERSITY CITY PEDRA BRANCA

MASTER PLAN TEMPLATE | OCCUPANCYRATE | UTILIZATION RATE
50% (A) up to 8 floors.
- AMC_7- CENTRAL MIXED AREA 7 12Floors PSR 52
] Amc_a-centraLMixeD AREA 8Floors 50% (A) 40
- AMC_3 - CENTRAL MIXED AREA 3 8Floors 50% (A) 39
D 'AMC_2- CENTRAL MIXED AREA 2 4Floors 50% (A) 23
[ ] ARP_4- PREDOMINANT RESIDENTIAL AREA 2Floors 50% 16
- MAS_2 - MIXED SERVICE AREA| 15m 80% 2.4
D 'AMS - MIXED SERVICE AREA 4Floors 60% 2.0
l:l ARE - EXCLUSIVE RESIDENTIAL AREA 2Floors 50% 1.0
- ACI - INSTITUTIONAL COMMUNITY AREA 4Floors 50% 23
D 'ASE - SANITATION AND ENERGY AREA X X X
- AVL-GREEN AND LEISURE AREAS 1 Floor 5% 0.05
E 'APP - PERMANENT PRESERVATION AREA X X X

Observation:
(A) = Maximum occupancy rate of 80% for the ground floor or 75% for the first two floors, when intended exclusively for
commercial activities, services or garage floors.
N* = Number of floors according o article 46 (Law 16/93)

Fig.4 Zoning of the Cidade Universitaria Pedra Branca neighborhood
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In 2014, the neighborhood had 5000 inhabitants and 5500 jobs, in addition to 7000 students (Criativa, 2023).
In 2022, more than 8 thousand people lived in the neighborhood and it was estimated that the monthly floating
population was 100 thousand people (Palhoga, 2022). The neighborhood is a pioneer in planning the first
shared street in Brazil, known as “Passeio Pedra Branca” (Fig.5). This location has an open-air shopping mall,
where more than 50 retailers drive the economy of this neighborhood.

O.')'L.a

Fig.5 Shared street “"Pedra Branca Walk”

4.2 The Pedra Branca neighborhood, according to the 15-minute Cities concept

The concepts of New Urbanism and Sustainable Urbanism are evident in the proposal for the Pedra Branca
neighborhood. The concern with recovering the sense of place, rescuing the centrality where people can work,
study, have fun and live. When analyzing the region, within the dimensions proposed by Moreno (2016):
density, proximity, diversity and digital tools. The dimensions of density and proximity can be observed through
the aerial images presented in Fig.6, which record the growth of the region where the neighborhood was
located and its surroundings over 20 years, with images from 2003 in Fig.6(a), from 2013 in Fig.6(b) and,
from 2023 in Fig.6(c). It is then observed that both the Pedra Branca neighborhood and its surroundings have
grown significantly. Although this growth has occurred, in the specific study area, urban voids still predominate,
showing that the ratio of people per square kilometer, which would represent the ideal density, is still in
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development. The highest building densities, which suggest a greater number of people, are located in the
central area of the neighborhood.

Pedra Branca University City

Pedra Branca University City
Y Year 2013

Pedra Branca University City
Year 2023

feeeeeeeest EXisting cycle paths [ Central area of the neighborhood N
Neighborhood Area — Pedra Branca University City A

Fig.6 Sequence of images from Google Earth, in the years 2003 (a), 2013 (b) and 2023 (c) respectively, showing the growth
of the region where the Pedra Branca neighborhood is located
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As for proximity, relating the temporal and spatial vision within the concept of 15-minute cities, it is observed
that although the neighborhood favors walkability and the use of bicycles, when analyzing the map in Fig. 6(c)
in general, it is clear that it is clear that the cycling infrastructure is still quite restricted, and makes a small
connection with the east side of the city, leaving the west side without any connectivity. On the other hand,
the urban design of the neighborhood favors urbanity through connected public spaces, green areas, a network
of public sidewalks, leisure spaces and active building facades (Fig.7). However, this urbanity is somewhat lost
when analyzing the urban structure in its entirety.

Fig.7 Leisure and social spaces in the neighborhood

As for the diversity of uses, it is a mixed-use zone, as shown in the zoning map in Fig.4. This condition
guarantees the ground floor of the buildings more connectivity with public life, and favors its intensity. The
population residing in the neighborhood is made up of different age groups, and is not exclusively university
students, as suggested by its name “Cidade universitaria Pedra Branca”. Given the diversity of uses, the local
economy remains active throughout the year.

The last dimension, digitalization, is aligned with the concept of smart cities. In the Pedra Branca
neighborhood, a subscription housing concept makes property rental more flexible. The use of technologies is
found in all residential and commercial developments, through construction waste management, solar heating,
and several other sustainable elements. The neighborhood promotes various events and meetings, and
through an online community it posts information with all the neighborhood's programs.

It is concluded, then, that the proposal for the Pedra Branca neighborhood plays the role of articulator and
creator of socially diverse encounters. The diversity of uses allows local residents to carry out all their necessary
basic functions, within a radius comfortably reached within a 15-minute walk, just as the 15-minute City
concept proposes. Furthermore, in the neighborhood under study, active mobility is highly valued through the
implementation of adequate and inclusive cycle paths and public sidewalks. However, some elements are still
deficient, such as the density of the location, which still has several urban voids, and the lack of connectivity
with the surrounding neighborhoods and the rest of the city.

5. Final considerations

The COVID-19 pandemic revealed the vulnerability of cities, making us energetically rethink measures to
contain the spread of the virus, adapting the population's routine with new habits, so that their basic activities
were guaranteed. This radical thinking about life in cities gave rise to the concept of 15-minute cities proposed
by Moreno (2016). As presented in this article, the concern about cities that prioritize people over vehicles is
a subject that has been widely discussed over the years.

Thinking about dense cities and neighborhoods, with a diversity of uses that meet the needs of the population,
is part of the innovative ideas presented by Jane Jacobs since 1960, for example. According to Jan Gehl, “the
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natural starting point of the work of designing cities for people is mobility and human senses, as these provide
the biological basis of activities, behavior and communication in urban space” (GEHL, 2013, p.33). The
pandemic that the world experienced in 2020 further reinforced the need to think about “cities for people” as
Gehl addresses in his book (GEHL, 2013), and the importance of having quality outdoor spaces in favor of a
better quality of life. The pandemic awakened feelings in people that seemed obvious, but that many took for
granted, such as the importance of contact with people and living in a community. The value of having access
to basic services such as health, education, leisure and transport, at distances that can be reached with a
comfortable walk or even by bicycle, is something necessary and possible. All of these relationships are
addressed by the 15-minute Cities concept.

Although this way of thinking about cities or neighborhoods is not something simple to implement, this concept
is very broad, and much more than a guideline for designing urban spaces, this concept reflects a lifestyle that
promotes environmentally friendly habits. The idea of denser neighborhoods capable of reconnecting people
to these local areas establishing the life of the city, are the scope of this approach which, in general terms are
based on attributes already discussed in the past by other writers, architects, and urban planners, where the
mixture of uses, density, accessibility and walkability were already guidelines for designing an ideal city. The
15-minute City concept adds the dimension of proximity that highlights the self-sufficiency of a neighborhood,
so that a wide range of services and uses are offered in this area instead of offering more efficient means of
travel, such as public transport, to have access to such services in other regions of the city.

However, the implementation of the proposed idea for a 15-minute city may face challenges, which vary
according to the location, ranging from historical issues of urban inequality, social polarization, territorial
dimensions, urban population, among others. Unlike the cases mentioned in this study, such as the 20-minute
neighborhoods of Melbourne and Portland, as well as the largest reference for the concept of 15-minute cities,
which is Paris, the case study presented in this research refers to a planned neighborhood, which was designed
from the project's conception to be a neighborhood converging with the principles of New Urbanism.

The case of the Brazilian neighborhood Pedra Branca differs from the other examples presented in some
aspects, since it is a planned neighborhood and not an urban transformation of a city or consolidated location.
Although it is a unitary transformation, which was initially led by a group of people who saw great potential in
developing the region around the university, the project aimed to improve the city for its residents. This
proposal is related to the concept of a 15-minute city, as it rescues the way of living in a community, sharing
public spaces, and basic heeds met within a nearby radius.

It is important to highlight that this study does not intend to compare the applicability of the concept in urban
transformations in the context of a consolidated city or in projects for new urban neighborhoods. Rather, we
sought to deepen the vision around the case presented, in order to understand its contributions to the city in
which it is located, as an urban design project, and its positive impacts on the city as a whole.

Thus, analyzing the Pedra Branca neighborhood on a local scale, one can see its great relationship with the
concept studied: in the heart of the neighborhood, leisure and coexistence spaces strengthen the daily
interaction of the population; in the central area, the “Passeio Pedra Branca” square, has daily attractions for
the population residing in the neighborhood, and for people who go there to enjoy the activities and
infrastructure it provides; the streets are narrow and the sidewalks are wide, with the aim of discouraging the
use of cars; public sidewalks are protected by trees that provide greater comfort for pedestrians; the facades
are active, and the occupation of the space is mixed, favoring living, working and leisure in the same place.
Although this concept is applied to a planned neighborhood, this example reverberates throughout the rest of
the city. The neighborhood borders other neighborhoods in the city, as can be seen in Fig.6, and cycle paths
connect this neighborhood to other regions of the city. Furthermore, as it offers several leisure and
entertainment attractions, the neighborhood is very popular with the population that lives outside of it, which
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keeps the local activity and economy active throughout the year, even considering the seasonality of the
academic calendar.

Thus, as Jane Jacobs (1961) argued, what brings security to the city is the presence of people circulating at
different times of the day or night. It is not common in the neighborhood under study to have walls, lookouts,
or gates, but rather the occupation of spaces by people. The sense of belonging connects the neighborhood’s
residents to the rest of the city. Although it is a developing neighborhood, it is believed that good urban
planning practices can expand outside of it. Furthermore, although the neighborhood has great development
potential, with the university as a driver, density is still far from expected. Many factors can contribute to this,
including the fact that the neighborhood is not fully integrated with the rest of the urban fabric. Another
argument that can be suggested is the possible overvaluation of real estate. Still, the neighborhood is very
popular with the population of the city of Palhoga. All space reorganization actions that the concept suggests
generate technical issues that need to be thought about before implementing such guidelines, redistributing
the functions of the neighborhood considering geographic, economic and social principles, such as population
limits and number of markets, pharmacies, schools, etc, in addition to reorganizing municipal laws. Another
relevant point is the fact that having easier access to these services and the hyperproximity c