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A GLOSSARY FOR THE CIRCULAR ECONOMY

Access versus ownership
In a circular economy, biological materials are the only ones that 
can be thought of as consumable, while technical materials have 
to be used. For this reason, there is no reason to consume tech-
nical materials in the same way as biological materials. It is the 
access to services like cars, washing machines that should be 
fostered, rather than owning one of them. 

Biological materials 
Materials that can safely re-enter the natural world, once they 
have been consumed in one or more use-cycles, where they will 
biodegrade over time, returning the embedded nutrients to the 
environment.

Cascades
Cascades is the looping process of biological materials and re-
fers to the process of putting used materials and components 
into different uses and extracting, over time, stored energy and 
material order. Along the cascade, this material order declines 
until the material ultimately needs to be returned to the natu-
ral environment as nutrients. A cascade, for example, might be 
a pair of cotton jeans being turned into furniture stuffing and 
then into insulation material before being anaerobically digest-
ed so that it may be returned to the soil as nutrients.

Green and Blue Infrastructure (GBI)
A strategically planned network of natural and semi-natural 
areas designed and managed to deliver a wide range of ecosys-
tem services, while also enhancing biodiversity. Such services 
include, for example, water purification, improving air quality, 
providing space for recreation, as well as helping with climate 
mitigation and adaptation. This network of green (land) and 
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blue (water) spaces improves the quality of the environment, 
the condition and connectivity of natural areas, as well as im-
proving citizens’ health and quality of life. Developing green 
infrastructure can also support a green economy and create 
job opportunities. Examples are diverse mixed forests, well-de-
signed urban green spaces, restored wetlands. 

Maintain/prolong
It is the action that keeps material and products in use by pro-
longing their lifespan for as long as possible. It is possible start-
ing from the design phase conceiving products for durability as 
well as maintenance and repair. These products can be shared 
amongst users who are able to enjoy the service they provide 
instead of owning the product itself. 

Nature-Based Solutions (NBS)
Solutions that are inspired and supported by nature, which are 
cost-effective, simultaneously provide environmental, social 
and economic benefits and help build resilience. Such solutions 
bring more, and more diverse, nature and natural features and 
processes into cities, landscapes and seascapes, through locally 
adapted, resource-efficient and systemic interventions.

Secondary/non virgin material
Products and materials that have been previously used, includ-
ing those that are reused, repaired, refurbished, remanufac-
tured, and recycled.

Technical materials
Materials that cannot re-enter the environment like metals, 
plastics, synthetic materials. These materials must continuous-
ly be cycled into the system so as to capture and re-capture their 
value.

Reuse/redistribute
It is the reuse of products and materials multiple times and the 
redistribution to new users in their original form or with little 
enhancement or change. Marketplaces are examples of this ap-
proach.
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Remanufacture
It is a process of restoring value to a product. When a product is 
remanufactured, it is disassembled to the component level and 
rebuilt (replacing components if necessary) to as-new condition 
and with the same warranty as a new product.

Refurbish
The concept is similar to the remanufacture one, giving new val-
ue to a product. However, the refurbishment is a slightly differ-
ent process since it consists in repairing the product as much as 
possible usually without disassembly and replacement of com-
ponents.

Recycle
Recycling is the process of reducing a product to its basic mate-
rial level, allowing those materials (or a portion of them) to be 
remade into new products. In the framework of circular econ-
omy, recycling practices are essential, however the process is 
linked with costs to remake products entirely, a loss of materi-
als. For these reasons, it is a lower value process than the reuse 
and remanufacturing ones.

Virgin material
Material that has not been previously used or consumed, or 
subjected to processing other than for its original production. 
May also be called ‘raw’ or ‘primary’ materials.





INTRODUCTION Introduction

Resource scarcity and climate change represent two of the most 
pressing challenges of our time. Current estimates indicate that 
humanity would require approximately 1.7 Earths to provide 
the resources consumed annually and to absorb the waste gen-
erated, resulting in an ecological overshoot day that occurs pro-
gressively earlier each year. In 2024, humankind exhausted the 
planet’s annual regenerative capacity in roughly seven months, 
meaning that the remaining months were spent drawing on 
ecological debt (York University Ecological Footprint 
Initiative & Global Footprint Network, 2021). If current 
trends continue, by 2030 more than two planets would be re-
quired to sustain prevailing consumption patterns. Moreover, 
if the global population were to adopt lifestyles comparable to 
those of European citizens, demand would rise to the equivalent 
of three Earths in order to compensate for the imbalance be-
tween the global ecological footprint and planetary biocapacity 
(ibid.). According to the Global Footprint Network, only a lim-
ited number of countries worldwide are currently able to meet 
the basic conditions for sustainable development by simultane-
ously ensuring socio-economic well-being and environmental 
sustainability, and these countries are predominantly located in 
Pacific Asia and the Middle East (ibid.).

Over the past 150 years, industrialisation, deforestation, 
and large-scale agriculture have expanded exponentially, lead-
ing to unprecedented levels of greenhouse gas emissions (Unit-
ed Nations website). Scientific evidence has firmly established a 
direct link between these emissions and the observed increase 
in average global temperatures. Carbon dioxide, which accounts 
for approximately two-thirds of total greenhouse gas emissions, 
is the most prevalent of these gases and is primarily generat-
ed through the combustion of fossil fuels. Since the Industrial 
Revolution, atmospheric concentrations of greenhouse gases 
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have risen steadily, driving continuous global warming. Hu-
man activity has been identified as the dominant cause of these 
increases since the 1970s, contributing to changes in the fre-
quency and intensity of extreme events such as heatwaves and 
droughts. In the absence of policies capable of regulating glob-
al economic growth and promoting less energy-intensive life-
styles, carbon dioxide emissions could double by the end of the 
century, with average global temperatures exceeding 4°C and 
causing catastrophic consequences for ecosystems and human 
societies (IPCC, 2023).

Within this context of profound uncertainty, cities are in-
creasingly recognised as key actors in addressing socio-econom-
ic and environmental challenges, being “big enough to make a 
difference but small enough to make it happen” (Resourceful 
Cities Network, 2022). On the one hand, cities generate ap-
proximately 80% of global gross domestic product and act as en-
gines of innovation and economic growth (World Bank, 2023). 
On the other hand, they are responsible for nearly 75% of global 
energy consumption and material flows (United Nations En-
vironment Programme & International Resource Panel, 
2013), produce around 70% of global waste, and account for 
approximately 70% of greenhouse gas emissions, despite occu-
pying less than 3% of the Earth’s surface (Mukim & Roberts, 
2023; OECD, 2020). Challenges such as urban sprawl, resource 
overconsumption, escalating carbon dioxide emissions, de-
pendence on fossil fuels and scarce materials, waste generation, 
and adaptation to climate change impacts have therefore be-
come central priorities for public authorities seeking new par-
adigms to guide urban development towards more resilient and 
future-proof trajectories.

For several decades, particularly since the early 1990s, sus-
tainable development has been the dominant paradigm for ad-
dressing environmental and climate-related challenges. This 
concept has shaped a development pathway defined as meeting 
“the needs of the present without compromising the ability of 
future generations to meet their own needs” (Brundtland, 
1987). Two decades later, the Rio+20 Conference marked the 
emergence of the green economy concept, which was promot-
ed as both a pathway towards sustainability and a response to 
interconnected climate, financial, and resource crises (Bern-
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stein, 2013; UNEP, 2011; World Bank, 2012). The green 
economy draws upon theories from environmental and ecologi-
cal economics and is closely associated with cleaner production, 
resource efficiency, waste hierarchy principles, and industrial 
ecology. These approaches aim to generate environmental, so-
cial, and economic benefits, including climate change mitiga-
tion, reduced emissions and biodiversity loss, improved public 
health, enhanced economic growth, and increased resilience to 
natural hazards (Loiseau et al., 2016). In urban contexts, the 
green economy has been interpreted as a framework capable of 
integrating smart city agendas with eco-urbanism (Caprotti, 
2020).

Despite these ambitions, growing empirical evidence sug-
gests that economic growth rarely leads to reduced environmen-
tal impacts or effective poverty alleviation (Lorek & Spangen-
berg, 2014). As a result, the green economy has been criticised 
for its limited effectiveness in challenging business-as-usual de-
velopment models and for revealing the difficulties of achieving 
sustainability through economic mechanisms alone (Schulz & 
Bailey, 2014).

Against this backdrop, the circular economy has increasingly 
been recognised as one of the most comprehensive approaches 
for enabling a paradigm shift towards sustainability, with the 
potential to reverse ecological overshoot (Circle Economy, 
2023). The circular economy seeks to overcome the linear take–
make–dispose economic model by maintaining materials, prod-
ucts, and resources within closed-loop systems, thereby elimi-
nating waste and reducing negative externalities. Through the 
progressive abandonment of linear consumption patterns, the 
circular economy aims to reduce material use, redesign products 
and processes to be less resource-intensive, and reintroduce 
waste as a valuable input for new production cycles. Although 
the circular economy has gained widespread attention only in 
recent years, its potential contribution to climate mitigation 
strategies has been acknowledged by the IPCC. Central to the 
circular economy are the efficient management of resources, 
the extension of product lifespans, and the prioritisation of 
reuse, repair, and remanufacturing. Recycling is considered a 
last-resort strategy, distinguishing the circular economy from 
traditional recycling-based economies, which often rely on 
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downcycling processes that reduce material quality and value 
(Ellen MacArthur Foundation, 2013, 2015). Instead, the 
circular economy promotes upcycling practices and eco-effec-
tive design, fostering cradle-to-cradle material metabolisms. 
According to the Ellen MacArthur Foundation, the circular 
economy is grounded in three core principles: eliminating waste 
and pollution; circulating products and materials at their high-
est value; and regenerating natural systems.

Initially promoted through policy initiatives in China, the 
circular economy gained significant momentum in Europe 
from the 2010s onward, largely due to the influential work of 
the Ellen MacArthur Foundation1. The concept has also been 
incorporated into the United Nations sustainable development 
agenda, where the circular economy is recognised as a key focus 
area within the Sustainable Development Goals. Nevertheless, 
the Circularity Gap Report consistently demonstrates that the 
global economy remains far from circular. The proportion of 
materials re-entering economic cycles after their first use con-
tinues to decline, while extraction rates remain high, indicating 
a persistent reliance on virgin resources. Between the adoption 
of the Paris Agreement in 2016 and COP26 in Glasgow in 2021, 
more than half a trillion tonnes of virgin materials were con-
sumed globally, far exceeding planetary safety thresholds and 
underscoring the unsustainable nature of current economic sys-
tems (Circle Economy, 2023).

Although the circular economy was initially conceived for 
application within specific economic sectors, both researchers 
and policymakers increasingly recognise the benefits of scaling 
its principles to larger spatial dimensions, particularly cities 
and regions. This shift is especially urgent given that approx-
imately 66% of the world’s population is expected to reside in 
urban areas by 2050 (UN DESA, 2019). Consequently, there is 
a growing need to develop new urban development frameworks 
that enable cities to prosper without undermining the planet’s 
regenerative capacity. In this context, the circular city paradigm 
has emerged as a holistic and systemic response to contempo-
rary urban challenges (Ellen MacArthur Foundation, 2017; 
Krysovatyy, Zvarych & Zvarych, 2018).

As a direct extension of the circular economy, the circular 
city concept inherits much of its conceptual ambiguity. The cir-
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cular economy itself has been defined in numerous ways, often 
reflecting divergent and sometimes misleading interpretations. 
Not all definitions frame the circular economy as a systemic 
transformation, and many prioritise economic prosperity while 
overlooking social dimensions (Kirchherr, Reike & Hekkert, 
2017). As an evolving concept, the circular economy may never 
achieve a single, universally accepted definition (Kirchherr et 
al., 2023). This conceptual uncertainty is mirrored in attempts 
to scale the circular economy to urban and regional contexts, re-
sulting in multiple interpretations of what constitutes a circular 
city. Consequently, no shared or consolidated definition of the 
circular city currently exists.

In Europe, initiatives labelled as circular cities began to 
emerge in response to European Commission policies promot-
ing circularity. The conceptual flexibility of the circular econo-
my has enabled a proliferation of local experiments across di-
verse sectors and fields of application, reflecting the fact that 
circularity often holds different meanings for different actors 
and stakeholders (Rapoport, 2014). However, many urban cir-
cular strategies tend to prioritise the development of circular 
economy-related businesses rather than supporting a compre-
hensive systemic transition. Waste management and the clo-
sure of selected material flows frequently dominate circular city 
agendas, while broader socio-spatial transformations receive 
less attention. As a result, the translation of circular economy 
principles into urban policy and practice remains fragmented, 
reflecting the absence of a holistic and operational framework 
to support policymakers in planning circular urban environ-
ments (Marjanović et al., 2022; Millar, McLaughlin & 
Börger, 2019; Moreau et al., 2017; Sánchez Levoso et al., 
2020). Furthermore, Papageorgiou et al. (2021) argue that no 
comprehensive methodologies currently exist to measure the 
progress, impacts, and opportunities of circular economy strat-
egies in cities. Policymakers are therefore still grappling with 
how to translate circular economy theory into tangible spatial 
transformations. A renewed and expanded interpretation of the 
circular economy, extending beyond material flow management 
and waste reduction, is urgently required (Zoboli et al., 2019).

In this context, the pivotal role of spatial planning in facili-
tating the transition towards circular cities is increasingly rec-
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ognised (Fusco Girard & Nocca, 2019; Turcu & Gillie, 2020; 
van der Leer, van Timmeren & Wandl, 2018; Williams, 
2020, 2023). Circular processes and synergies ultimately mate-
rialise within physical space, and urban planning instruments 
represent key mechanisms for shaping urban form, land use, 
and governance structures. When informed by circular econ-
omy principles, spatial planning can act as a powerful enabler 
of systemic urban transformation towards circularity. Despite 
numerous scholarly efforts to conceptualise the circular city in 
a holistic manner, explicit engagement with spatial planning 
remains limited. Consequently, a comprehensive framework 
capable of supporting decision-makers in integrating circular 
economy principles into spatial planning tools and practices is 
still lacking.

The research overall aims at overcoming this gap by answer-
ing the main research question that is how to integrate the circu-
lar economy principles into urban planning tools in order to foster 
circular urban development. To answer this comprehensive ques-
tion, four specific sub-questions have been pointed out. 

Sub-question 1:
To what extent CE (Circular Economy) is embedded into current interna-
tional and EU strategies and into urban planning policies and practices at 
different territorial levels? 

Sub-question 2:
What does circularity mean if applied to cities according to an urban plan-
ning perspective?

Sub-question 3:
Which are the available instruments to integrate circularity principles into 
urban policies and strategies? 

Sub-question 4:
How to fill the gaps to support policy-makers in planning circular cities?

Firstly, in order to plan for circular cities, there is the need to 
understand which are the policies fostering the transition to-
wards the new paradigm (sub-question 1). Not only does this 
help identify the main focus areas, but it also allows us to assess 
whether the role of the circular economy in the transition has 
already been integrated into European and international poli-
cies, and whether the role of urban areas is recognised. 
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The second sub-question allows us to frame the circular city 
concept, since it is essential to interpret it according to an urban 
planning perspective if the overall goal is to plan for it. 

Lastly, the recognition of the available instruments, schools 
of thought, focus areas (sub-question 3) is important to under-
stand the current gaps and propose a methodology that aims 
at supporting decision-makers in planning for circular cities 
(sub-question 4). 

Given the strong multi-disciplinarity of circular economy, 
the research also demonstrates the role of spatial planning in 
combining multiple challenges and approaches coming from 
different disciplines and fields. All of them can be integrated 
into the discipline to concur in increasing urban quality and 
liveability. In this specific case, circular economy enters the ur-
ban planning discourse, and the outcome of this research sup-
ports this integration in becoming effective.

Note

1  https://www.ellenmacarthurfoundation.org/topics/circular-economy-in-
troduction/overview 





RELEVANCE AND STRUCTURE OF THE BOOK 

Relevance and structure of 
the book

As mentioned, the overall aim of the book is to contribute to the 
discussion about the importance of integrating circular econ-
omy principles into urban planning discipline, if the effective 
transition is to be implemented. On the one hand, the goal is 
to provide a spatial-planning oriented vision of the circular city 
easy to understand by policy makers and able to guide urban 
strategies for cities’ regeneration and transformation. On the 
other hand, the proposed vision is also embedded into existing 
procedures (and namely the Strategic Environmental Assess-
ment) demonstrating how to guide policy makers towards the 
integration of circularity in drafting their urban plans.

This section aims at highlighting how the goal has been 
achieved in terms of process and methodology. The first two 
chapters of the book are focused on understanding. To under-
stand the strength and the relevance of the concept, Chapter 
1 is analysing the circular economy policy framework at both 
international and European level. In fact, the presence of pol-
icies that support a paradigm shift is key for its success and 
its effective applicability, also given the financial support that 
may arise from this. Since circular economy is inserted into the 
global context of sustainable development, the most important 
documents enacted respectively at international and Europe-
an levels targeting sustainability are analysed to understand if 
circular economy is acknowledged. At the same time, for those 
policies that are directly targeting circularity, the analysis has 
aimed at understanding whether the role of urban areas and 
spatial planning is recognised as fundamental into the transi-
tion. However, circular economy transition can happen at lower 
level of governance and European and global policies have to be 
transposed into Member States legislations. Therefore, a focus 
on a lower scale is performed, and examples of circular econo-
my policies at Italian level are provided with regional in-depth 
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research into the Emilia-Romagna region. Indeed, this latter is a 
virtuous and interesting example since it included circular econ-
omy into the regional strategy for sustainable development and 
into its smart specialization strategy. 

After this detailed context analysis, the passage of scale from 
the circular economy to the circular cities theories has been in-
vestigated. Their origins and the many definitions are mapped 
thanks to a literature review, accompanied by the study of two 
exemplary cases to enrich the picture from the practical point 
of view. The two case studies presented in Chapter 2 have been 
selected given the role they played into the European context: 
the first one is Amsterdam, as a frontrunner city in embracing 
circular economy, while the second one is Prato as Italian leader 
in the Urban Agenda partnership for Circular Economy. 

This analysis of the multi-faceted state of the art is com-
posing a first block of the book that, in terms of methodology, 
makes an extensive use of the scientific literature review, used 
as the main method of investigation. In the case studies analy-
sis, the review has been made through report analysis and di-
rect experiences on the field in the case of Amsterdam. 

The following chapters of the book are embracing a shift into 
the perspective: from the generic interpretation of the circular 
city, the research now aims at focusing on the topic from an ur-
ban planning point of view, that will lead to the definition of a 
methodological framework to plan for circular cities. After hav-
ing investigated the potential role of urban planning in fostering 
a circular urban development, Chapter 3 presents the pillars for 
planning circular cities through the use of a systematic literature 
review made on Scopus and Web of Science databases. The review 
is aiming at identifying the existing research trends in the appli-
cation of the circular economy at urban scale and in urban plan-
ning, in the attempt to systematize the existing and still evolving 
knowledge in the field. The most holistic urban circularity frame-
works are discussed, with the purpose to understand which of 
the existing methodologies are available to interpret circularity at 
city level and according to an urban planning perspective. 

By building on the lessons learned from the literature re-
view, an innovative proposal is conceived and presented tar-
geting spatial framework plans. Starting from the explicit links 
among the analysed frameworks and the important role of spa-
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tial planning in enabling a holistic transformation of the city 
towards circularity, an innovative approach to build the circular 
city is proposed. Chapter 3 concludes with the identification of 
guiding principles, to inspire this vision. 

Chapter 4 presents how the approach to the circular city is 
embedded into a tool that is already in force in all European 
member States: the Strategic Environmental Assessment (SEA). 
Indeed, this procedure can become a decision-support system 
if used to accompany the spatial framework plans from their 
first conceptualization. After an overview of the SEA procedure, 
as included into the European Directive, key steps to integrate 
circularity into SEA process are presented, thus preparing a de-
cision-making framework in support of plan-makers. 

Chapters 5 and 6 dive into the details of the SEA steps and 
present how to interpret and enrich them according to a circu-
lar-inclusive perspective. In detail, a proposal of strategic objec-
tives for spatial plans and indicators for monitoring the transi-
tion and the implementation of urban projects is provided, to 
make the transition as operational as possible. 

Both guiding principles and strategic objectives have been 
validated with experts in circular economy and policy-makers 
through an online survey launched with the aim to collect their 
opinions and feedback, they being the final target users of the 
proposed methodology.

Finally, the conclusions wrap up the outcomes of the re-
search and present recommendations for future work. 
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1. TOWARDS CIRCULAR CITIES: AN EVOLVING CONCEPT  
FOR A (NEW?) PARADIGM OF SUSTAINABILITY 1. Towards circular cities

1.1. Cities as an evolving concept

Urban policies and strategies have evolved in response to the 
global challenges that cities face in their efforts to improve the 
quality of life of their inhabitants. Climate change mitigation 
and adaptation represent some of the most pressing contem-
porary issues confronting urban authorities. As a result, cit-
ies are increasingly undergoing transformation processes and 
adopting visions that respond to global environmental, social, 
and economic dynamics. Over time, planners and policymak-
ers have translated these influences into the formulation of 
urban paradigms. Urban paradigms can be understood as “ur-
ban dreamscapes, full of wishful thinking about better urban 
worlds” (Kunzmann, 2014). A paradigm becomes meaningful 
when it can be translated into a specific and recognisable urban 
development trajectory that differentiates it from others (De 
Jong et al., 2015).

Today, numerous urban paradigms coexist and frequently 
overlap in both theory and practice. Concepts such as smart 
cities, resilient cities, creative cities, regenerative cities, green 
cities, knowledge cities, eco-cities, and low-carbon cities have 
gained prominence over the past two decades. Because these 
paradigms share common conceptual foundations, policymak-
ers, planners, and developers often use them interchangeably. 
Broader ideas such as sustainable development, ecological mod-
ernisation, and regenerative development influence all these 
paradigms and generate significant conceptual overlap and 
cross-fertilisation (De Jong et al., 2015).

The origins of contemporary urban paradigms can be traced 
to the 1970s and 1980s, when the oil crises revealed the finite-
ness of natural resources and scientific research began to quan-
tify the environmental and health impacts of rising air pollution 
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levels. During this period, sustainable development emerged 
within environmental planning and progressively gained im-
portance in public policies. In urban planning, this awareness 
was translated into strategies aimed at reducing local pollution, 
limiting urban sprawl, and addressing traffic congestion (Zhou 
& Williams, 2013). The publication of the Brundtland Report 
and the United Nations Conference on Environment and De-
velopment held in Rio de Janeiro in 1992 brought the concept 
of sustainable development to global attention and firmly em-
bedded it in urban strategies and policies. These priorities con-
tinue to represent central concerns for many city governments. 
Eco-cities, low-carbon cities, and green cities developed primar-
ily in response to these sustainability challenges.

From the early 2000s, increased attention to climate change 
expanded urban policy agendas beyond environmental protec-
tion and social well-being to include adaptation to global climate 
change and resilience to natural disturbances. Resilient city pol-
icies emerged to address both natural and human-induced haz-
ards and share several conceptual foundations with sustainable 
and eco-city approaches (Zhou & Williams, 2013).

During the same period, digitalisation began to profound-
ly influence citizens’ behaviours, expectations, and needs. The 
first smart city initiatives appeared in the late 1990s under 
the concept of digital cities, which highlighted the role of local 
information and communication technology networks in fos-
tering new forms of virtual community. This initial digital par-
adigm evolved into concepts such as information cities, ubiq-
uitous cities, and intelligent cities, which gradually expanded 
to include governance, infrastructure, and social dimensions. 
Rather than developing in opposition to eco-urban ideals, the 
smart city paradigm integrated sustainability objectives into its 
framework. The notion of the smart eco-city emerged as an ap-
proach to achieve environmental goals through technology-en-
abled urban strategies (Caprotti, 2020).

A bibliometric review conducted by De Jong et al. (2015) 
identified several urban paradigms, including sustainable cities, 
eco-cities, low-carbon cities, smart cities, knowledge cities, and 
resilient cities, as conceptually distinct and supported by spe-
cific theoretical foundations. Among these, the sustainable city 
emerged as the most central and recurrent paradigm, function-
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ing as an umbrella concept capable of addressing the ecological, 
economic, and social dimensions of sustainable development. 
However, the broad scope of the sustainable city paradigm con-
tributed to the growing popularity of more narrowly defined 
concepts, particularly low-carbon cities and smart cities.

Low-carbon and climate-neutral cities are primarily charac-
terised by their focus on reducing and eliminating greenhouse 
gas emissions, especially carbon dioxide. Achieving these ob-
jectives requires interventions across multiple urban sectors, 
including transport, the built environment, and agriculture, 
which are all significant sources of emissions. The eco-city para-
digm places greater emphasis on achieving balance with natural 
systems by promoting compact urban forms, cleaner transport 
solutions, and the regeneration and protection of ecosystems.

The smart city paradigm is widely regarded as an evolu-
tion of earlier digital, information, and intelligent city models 
(De Jong et al., 2015; Winkowska, Szpilko & Pejić, 2019). 
By 2013, the term smart city had surpassed sustainable city 
in academic literature (De Jong et al., 2015). Environmental 
sustainability and quality of life objectives are increasingly in-
tegrated into smart city strategies, while the defining feature 
of this paradigm remains the central role of digital and smart 
technologies in enabling urban services and governance. This 
interpretation is reinforced by the International Organization 
for Standardization through the publication of ISO 37122 on 
indicators for smart cities under the framework of sustainable 
cities and communities, together with ISO 37120 on indicators 
for city services and quality of life (BSI Standards, 2019).

The resilient city paradigm is grounded in an understanding 
of resilience that extends beyond resistance to shocks. Resil-
ience also refers to the capacity for adaptation, learning, and 
system transformation following disturbances (Folke, 2006). 
In urban studies, resilience is closely associated with the capac-
ity to cope with climate change impacts, natural hazards, and 
disasters (Meerow, Newell & Stults, 2016). The OECD de-
fines resilient cities as urban systems capable of maintaining 
essential functions and meeting the primary needs of commu-
nities during periods of stress or shock, while ensuring rapid re-
covery through the effective management of both physical and 
social infrastructure. The distinctive feature of resilient cities 
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lies in their ability to adapt to risks through flexible planning 
and integrated hazard management.

In recent years, the circular city has begun to emerge as a 
new urban paradigm. This concept derives from circular econo-
my theories, which promote a shift from linear models of pro-
duction and consumption towards circular systems that min-
imise waste and optimise resource use. The circular economy 
tackles climate change and other global challenges, like biodi-
versity loss, waste, and pollution, by decoupling economic activ-
ity from the consumption of finite resources. Numerous efforts 
have been made to translate circular economy principles to ur-
ban and regional scales, giving rise to the circular city paradigm. 
Whether the circular city will become the next dominant para-
digm for urban sustainability and address emerging challeng-
es such as pandemics and increasingly severe climate change 
impacts remains uncertain. Given the novelty of the concept 
and its ongoing development, it is still premature to assess its 
long-term influence on urban transformation. Nevertheless, 
an increasing number of cities are experimenting with circular 
strategies and implementing structured policies to support this 
emerging paradigm.

1.2. The growing interest in the circular economy in cities

Over the last decade, the circular economy has progressively 
gained prominence within international, European, national 
and regional policy frameworks as a strategic approach to ad-
dress sustainability, climate change, resilience and resource 
scarcity, with cities increasingly recognised as key arenas for its 
implementation. Although no binding international policy ex-
plicitly targets the circular economy as a standalone objective, 
its principles are widely embedded in global sustainability agen-
das, most notably within the United Nations framework and 
the work of the OECD. At the global level, the 2030 Agenda for 
Sustainable Development does not explicitly mention circular 
economy, yet many of its SDGs are implicitly aligned with cir-
cularity through goals related to responsible consumption and 
production, climate action, sustainable cities and the protection 
of ecosystems. The New Urban Agenda represents a further step 



1. Towards circular cities 29

in this direction by explicitly promoting the transition towards 
a circular economy within the context of environmentally sus-
tainable and resilient urban development, while emphasising 
the role of urban spatial planning, multilevel governance and 
the integration of climate mitigation and adaptation into urban 
policies. In parallel, OECD and UNECE initiatives have contrib-
uted to consolidating the understanding of circular economy 
as a systemic transformation that extends beyond recycling 
practices and encompasses urban services, infrastructure, land 
use, governance models and behavioural change. These contri-
butions stress that cities can act as promoters, facilitators and 
enablers of circularity by closing material loops, avoiding linear 
lock-ins in infrastructure systems and fostering functional rela-
tionships between urban and rural areas.

At European level, the circular economy becomes more ex-
plicitly articulated within policy-making, particularly through 
the European Green Deal and the two Circular Economy Action 
Plans adopted in 2015 and 2020. The European Green Deal es-
tablishes the overarching vision of decoupling economic growth 
from resource consumption and achieving climate neutrality by 
2050, positioning circular economy as a foundational mecha-
nism to reduce environmental pressures, support biodiversity 
and enhance competitiveness. The first Circular Economy Action 
Plan laid the groundwork by introducing measures across the 
entire life cycle of products, from production and consumption 
to waste management and secondary raw materials markets, 
while also initiating a common monitoring framework to assess 
progress. Its implementation has contributed to measurable 
improvements in recycling rates, innovation and employment 
in circular sectors, even though challenges remain in reducing 
overall consumption levels and increasing the use of secondary 
raw materials. Building on these results, the New Circular Econo-
my Action Plan further strengthens the role of circularity within 
European policy, introducing actions that explicitly acknowledge 
the contribution of people, regions and cities to the transition. 
While not all sectors directly address the urban scale, particular 
relevance is attributed to the built environment, construction 
and demolition waste, land use and urban regeneration, with 
initiatives such as the proposed strategy for a Sustainable Built 
Environment and the Renovation Wave highlighting the poten-
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tial of circular principles in reshaping cities. European initiatives 
such as the Circular Cities and Regions Initiative, the Intelligent 
Cities Challenge and the Circular Economy Stakeholder Platform 
further support cities through funding, knowledge exchange and 
networking, reinforcing the idea that local contexts are essential 
for effective implementation.

The growing interest in circular economy at urban level is also 
reflected in national and regional policies, as illustrated by the 
Italian case. Italy has progressively aligned its national strategies 
with European and global sustainability agendas, particularly 
through the National Strategy for Sustainable Development and 
the National Strategy for Circular Economy. These documents 
frame circular economy as a comprehensive socio-economic 
transition that integrates environmental protection, economic 
competitiveness and social inclusion, while emphasising territo-
rialisation as a cornerstone of implementation. Regions and local 
authorities are therefore called upon to adapt national objectives 
to local contexts and to play an active role in achieving sustain-
ability goals. Within this framework, urban areas are explicitly 
recognised as strategic spaces where circular principles can be 
translated into concrete actions related to resource efficiency, 
urban regeneration, sustainable mobility, soil protection, indus-
trial symbiosis and participatory governance. The Emilia-Ro-
magna region provides a significant example of this approach, 
having adopted one of the first regional laws on circular econo-
my in Italy and developed complementary strategic documents 
that expand the scope of circularity beyond waste management 
to include prevention, reuse, innovation and job creation. The 
region’s emphasis on ambitious targets, temporary uses of va-
cant buildings, brownfield regeneration and the reuse of existing 
urban assets demonstrates how circular economy is increasingly 
intertwined with spatial planning and urban policy.

Overall, the policy framework reveals a growing and mul-
ti-scalar interest in circular economy as a key lever for sustain-
able urban transformation. While important progress has been 
made in embedding circular principles within international 
and European strategies, the analysis also highlights persistent 
gaps, particularly the limited integration of a holistic urban per-
spective in some sectoral policies and monitoring frameworks. 
Nevertheless, the increasing recognition of cities as pivotal 



1. Towards circular cities 31

actors in closing resource loops, fostering innovation and en-
abling systemic change suggests that urban areas are progres-
sively moving to the centre of the circular economy discourse. 
This evolution confirms that the transition towards circularity 
is not only a matter of technological solutions or waste man-
agement, but a broader transformation of urban systems, gov-
ernance structures and planning practices, in which cities play a 
decisive and increasingly acknowledged role.

1.3. The circular city paradigm

At the beginning of this chapter, the circular city is examined 
as a potential new paradigm for sustainability. As this con-
cept is still relatively recent, its long-term impacts on urban 
development cannot yet be fully assessed. Nevertheless, both 
a recognisable theoretical foundation and an emerging policy 
framework supporting the circular city are already evident. Cir-
cular economy theory clearly constitutes the conceptual basis of 
circular cities, and its role is increasingly acknowledged within 
international and European policy agendas as a key mechanism 
for the transition towards sustainability.

Urban paradigms have historically evolved in response to 
emerging challenges, progressively expanding the scope of ur-
ban sustainability. Since the 1990s, paradigms such as sustaina-
ble, eco, low-carbon, smart, and resilient cities have shared the 
objective of capturing and operationalising efforts towards ur-
ban sustainable development (De Jong et al., 2015). With the 
emergence of the circular economy, extending this framework 
to the urban scale has attracted growing attention, leading poli-
cymakers to develop circular agendas to guide long-term urban 
visions and development strategies (Marjanović et al., 2022; 
Williams, 2021a). Within this context, the transition from 
circular economy principles to the circular city has become a 
central topic of academic debate, prompting reflections on its 
conceptual foundations and definitions.

The first academic contributions addressing circular econo-
my principles at the urban scale date back to the 1990s, with 
Girardet’s work on circular urban metabolism. These studies fo-
cused on resource recycling and ecological balance as fundamen-
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tal elements of sustainable cities (Girardet, 1990a, 1990b). In 
the early 2000s, China became a central reference in this debate 
through the application of material flow analysis to cities such 
as Guiyang and Taipei, reinforcing the relevance of urban-scale 
resource accounting.

In Europe, the circular economy gained prominence more 
recently, primarily as a policy strategy aimed at transform-
ing environmental constraints into economic opportunities 
through resource efficiency, innovation, and the valorisation of 
secondary raw materials (McDowall et al., 2017). At the same 
time, the concept of the regenerative city emerged in European 
scholarship as a model promoting circular relations, synergies, 
and urban symbiosis inspired by natural systems, anticipating 
key aspects of the circular city (Fusco Girard, 2014a, 2014b). 
Following the pioneering work of the Ellen MacArthur Founda-
tion and the adoption of the first Circular Economy Action Plan 
by the European Commission (European Commission, 2015), 
academic publications on circular cities increased significantly.

Scaling the circular economy from economic systems to cit-
ies requires a shift from a predominantly economic focus to a 
broader socio-ecological perspective (Williams, 2021a). Kirch-
herr, Reike & Hekkert (2017) contributed to this transition by 
identifying multiple operational levels of the circular economy, 
extending from firms to cities, regions, and nations. They explic-
itly framed the circular economy as a means to achieve sustain-
able development by simultaneously enhancing environmental 
quality, economic prosperity, and social equity, supported by in-
novative business models and responsible consumption practices 
(Kirchherr, Reike & Hekkert, 2017). Climate change mitiga-
tion and adaptation further reinforce the relevance of the circu-
lar economy at the urban scale. While the circular economy ini-
tially focused on resource scarcity and efficiency, a growing body 
of literature highlights its contribution to climate objectives, 
strengthening its applicability to cities (Ellen MacArthur 
Foundation, 2019; Hoogzaad et al., 2020; Yang et al., 2023).

The social dimension of circular cities has progressively 
gained relevance. Prendeville, Cherim & Bocken (2018) analysed 
six cities undergoing circular transitions and conceptualised cir-
cular cities as places where circular economy principles are imple-
mented in partnership with local stakeholders. This perspective 
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positions cities primarily as centres of consumption and empha-
sises the role of citizens’ behaviours, lifestyles, and active engage-
ment in delivering circular outcomes. Despite its importance, 
the social dimension has often remained marginal in academic 
research, frequently limited to employment impacts (Vanhuyse 
et al., 2021). Integrating socio-ecological aspects alongside eco-
nomic objectives is therefore essential to articulate a holistic con-
cept of the circular city. In this respect, although environmental 
concerns initially drove circular economy implementation, social 
and economic motivations are increasingly recognised as central 
drivers of the transition (OECD, 2020).

The definition of the circular city remains contested and 
subject to ongoing debate (Nocca & Girard, 2018). A com-
prehensive review of academic and policy definitions reveals 
strong convergence around waste reduction, efficient resource 
use, flexibility of the built environment, cooperation, and re-
cycling. Urban greening and ecosystem regeneration are widely 
acknowledged, as is the enabling role of digital technologies, 
which are generally conceived as means rather than ends. Many 
definitions align with the vision promoted by the Ellen MacAr-
thur Foundation, which frames the circular city as an urban 
system embedding circular economy principles across all func-
tions, with the aim of eliminating waste, preserving asset value, 
and enhancing liveability, resilience, and prosperity while de-
coupling value creation from finite resource consumption (El-
len MacArthur Foundation, 2017).

Until 2018, the relationship between circular cities and 
quality of life received limited attention in academic literature, 
while official city documents more frequently emphasised em-
ployment, innovation, and liveability. Across both academic 
and policy definitions, decoupling resource consumption from 
economic growth emerges as a primary objective (Nocca & Gi-
rard, 2018). However, several authors argue that circular cities 
should be understood as holistic urban transformations rather 
than as collections of circular economy projects or optimised 
production–consumption systems (Nocca & Girard, 2018; 
Williams, 2019; Prendeville, Cherim & Bocken, 2018).

More recent definitions increasingly foreground the social 
dimension, highlighting stakeholder participation, communi-
ty engagement, human health, and wellbeing (Birgovan et al., 
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2022; Campbell-Johnston et al., 2019; Cottino, Domante 
& Franchina, 2022; Papageorgiou et al., 2021; Williams, 
2021b). Despite this evolution, the closure of resource loops and 
the transition from linear to circular urban metabolism remain 
central elements across most definitions (Birgovan et al., 2022; 
Campbell-Johnston et al., 2019; Canet-Marti et al., 2021; 
Chang & Chang, 2020; Langergraber et al., 2021; Lucerti-
ni & Musco, 2020; Paiho et al., 2020; Prendeville, Cherim 
& Bocken, 2018; Savini, 2019). Some contributions also stress 
the continued relevance of economic rationales within circular 
city strategies (Krysovatyy, Zvarych & Zvarych, 2018; Laka-
tos et al., 2021; Pintossi, Kaya & Roders, 2021; Savini, 2019). 
Fusco Girard and Nocca (2019) explicitly frame the circular city 
as a systemic response to ecological crises and social inequali-
ties, linking environmental sustainability with social justice and 
highlighting regenerated, accessible, and adaptive urban systems 
(Fusco Girard & Nocca, 2019; Williams, 2021a).

The most comprehensive interpretations of the circular city 
embrace sustainable development objectives by addressing fi-
nite resource consumption, ecosystem preservation, and regen-
eration. Through practices such as reuse, sharing, optimisation, 
and substitution of finite resources with renewable ones, cir-
cular cities aim to reduce resource consumption, waste gener-
ation, and greenhouse gas emissions while enhancing climate 
adaptation and urban resilience. From this perspective, the cir-
cular city integrates and advances previous urban paradigms. 

According to Williams (2023), circular urban development 
is grounded in three core actions: looping, ecological regener-
ation, and adaptation. These actions synthesise key elements 
of earlier paradigms. Looping actions resonate with eco-city 
and low-carbon city approaches through recycling and recov-
ery practices. Ecological regeneration aligns with eco-city and 
resilient city frameworks by enhancing ecosystem services and 
managing environmental risks. Adaptive actions reflect resil-
ient city principles through flexible infrastructures and adap-
tive communities. Taken together, these dimensions position 
the circular city as a paradigm capable of integrating and ad-
vancing the objectives of previous urban models, offering a sys-
temic framework to address the evolving challenges of contem-
porary cities.
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This interpretation is also supported by an online survey that has 
been shared with policy-makers, academia and experts in the cir-
cular economy field. 37 responses were collected and participants 
were asked to provide three keywords to describe the circular city. 
The two most frequent words associated with circularity have 
been “sustainable” and “resilient,” with a frequency of 13 and 11 
respectively. They doubled the third most used keywords that are 
“efficient” and “regenerative” that have been cited 5 times each. 
Figure 1 shows the word cloud generated with all the keywords 
mentioned by participants. This result is supporting the idea that 
the circular city is a paradigm able to hold together and strength-
en the concept of sustainability and resilience, while the role of 
digital technology is a less established trend from the answers.

As emerged from above, a clear and shared definition of the 
circular city is still lacking. At the same time, the flexibility of 
the concept has played a crucial role in supporting its diffusion. 

Tab. 1. Linkages between the Williams’ circularity paradigm and other cities’ concept. Adapted from 
(Williams, 2023)

Circular action Codes Subcodes Similarities with

Loop Reuse Adaptive reuse, refurbishment, repair, food reuse. Low-carbon city
Eco-city Recycle Composting, landfill mining, urban mining, grey 

water recycling, black water recycling, circular 
economy, circular construction.

Energy recovery Waste-to-energy, bio-energy, biofuel, bio-di-
gesters, heat recovery.
Waste-heat capture.

Ecologically 
regenerate

Infrastructure Green and blue infrastructure. Low-carbon city
Eco-city
Resilient cityEcosystem services Ecosystem services, biodiversity, carbon seques-

tration, flood management, pollution control, 
climate regulation; water and nutrient cycles.

Ecosystem 
management

Urban agriculture, urban forestry, conservation, 
water management, soil management, phytore-
mediation, bioremediation, land decontamination.

Adapt Infrastructure Adapt, adaptable infrastructure, adaptive design, 
climate adaptive infrastructure.

Resilient city
Smart city

Communities Adaptive communities, community engagement, 
co-provision, cooperatives, transition towns, 
social enterprises.

Urban form Pop-up spaces, meanwhile spaces, temporary 
urbanism, temporary uses, climate adaptation.
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This flexibility allows for experimentation and enables multiple 
interpretations by different actors and stakeholders (Rapoport, 
2014). The openness of the concept is reflected in the diversity 
of strategies, priorities, and drivers adopted by cities that define 
themselves as circular. This trend indicates that the circular city 
has become a source of inspiration for policymakers, even if it is 
often interpreted in partial and context-specific ways (Nocca 
& Girard, 2018). The analysis of these real-world experiences 
provides valuable insights into the ways in which ongoing tran-
sitions towards circularity are taking shape. It also offers em-
pirical support to urban planning processes that seek to define 
guiding principles which are achievable in practice (ibid.). In the 
following chapter, an analysis of the most promising examples 
of circular cities is therefore conducted, with the objective of 
also learning from the experience. 
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2. LEARNING FROM EXPERIENCE:  
CIRCULAR CITIES IN PRACTICE

2. Learning from experience

Experiences described as “circular cities” began to emerge in 
Europe following initiatives promoted by the European Com-
mission that explicitly addressed transitions towards a circular 
economy. According to Williams (2021), by 2016 several coun-
tries had adopted national strategies for the implementation 
of circular economy principles. These countries included the 
Netherlands, Scotland, Finland, and Germany. By 2018, addi-
tional countries had introduced policies aimed at promoting 
circular economy approaches. These countries included France, 
Slovenia, Portugal, Greece, Italy, and Luxembourg. At the urban 
scale, the New Urban Agenda Partnership on Circular Economy 
played a significant role in fostering circular transitions. Cities 
such as London, Paris, and Amsterdam were among the first to 
formally declare the adoption of circular economy principles in 
urban development. These early adopters were later followed by 
a growing number of European cities (ibid.).

In October 2020, a broad coalition of European cities for-
mally committed to circular principles by signing the Europe-
an Circular Cities Declaration. This event took place during the 
Ninth European Conference on Sustainable Cities and Towns 
held in Mannheim. The signatory cities included Tirana, Gh-
ent, Leuven, Mechelen, Prague, Freiburg im Breisgau, Copen-
hagen, Høje-Taastrup, Roskilde, Helsinki, Lappeenranta, Oulu, 
Tampere, Turku, Grenoble, Budapest, Florence, Prato, Wiltz, 
Bergen, Oslo, Guimarães, Ljubljana, Maribor, Seville, Eskilstu-
na, Malmö, and Umeå. By 2022, the number of signatory cities 
had increased to seventy-one across twenty-two countries. The 
Declaration defines a shared vision of the circular city that is 
centred on resource efficiency, resilience, and inclusiveness. It 
explicitly aims to decouple economic growth from resource con-
sumption. Among its core commitments, signatory cities are 
required to define clear circular economy goals and strategies. 
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They are also required to promote awareness within public ad-
ministrations and among local stakeholders. Furthermore, they 
must integrate circular principles into urban planning, infra-
structure development, and asset management practices (ICLEI 
& Ellen MacArthur Foundation, 2022).

Alongside these policy developments, academic research has 
increasingly focused on the barriers and opportunities associat-
ed with urban transitions towards a circular economy. Williams 
analysed circular development pathways in Paris, London, Am-
sterdam, and Stockholm. This analysis identified a wide range 
of implementation challenges together with significant bene-
fits linked to circular strategies (Williams, 2019; Williams, 
2021). Similarly, Paiho et al. developed a systematic classifica-
tion of circular economy-related challenges in cities. Their work 
identified barriers across business, policy, technical, and knowl-
edge domains (Paiho et al., 2020).

From a governance perspective, one of the most persistent 
obstacles is the lack of integrated policy approaches. The frag-
mentation of administrative structures often leads to discon-
nected strategies that fail to recognise synergies among cir-
cular actions. Institutional silos therefore constitute a major 
barrier to circular urban development. Short political cycles 
further limit the capacity for long-term strategic planning. 
Such planning is essential for circular transitions that require 
deep economic, cultural, institutional, and technological trans-
formations. Political priorities may also conflict with circular 
objectives. This conflict can restrict the scope for effective im-
plementation. Existing regulatory frameworks are frequently 
identified as rigid and insufficiently adaptable to support cir-
cular practices.

The increasing influence of private actors in economic and 
societal transformation presents additional challenges for cir-
cular transitions. This trend is often associated with a reduced 
role of the State. In many contexts, private-sector actors priori-
tise short-term economic returns. This orientation may hinder 
the adoption of circular strategies that depend on long-term in-
vestments and systemic change.

Knowledge-related and cultural barriers further affect the 
implementation of the circular economy in urban contexts. A 
widespread lack of awareness often results in limited public par-
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ticipation in circular initiatives. Cultural values such as individu-
alism, short-termism, and limited concern for collective wellbe-
ing have been identified as factors that negatively influence cir-
cular development (Williams, 2020). Individualism promotes 
resource-intensive consumption patterns and higher levels of 
waste generation. It also undermines social capital. Short-ter-
mism reduces attention to intergenerational equity and to the 
preservation of resources and ecosystems. By contrast, values 
associated with care for people and the environment support 
responsibility, solidarity, and wellbeing. These values align 
more closely with circular practices. Cultural perceptions also 
influence the valuation of circular products and practices. Re-
used or recycled goods are often perceived as having lower qual-
ity, performance, or safety. From a knowledge perspective, both 
public and private actors frequently lack a clear understanding 
of circular economy principles and implementation pathways. 
The circular economy is often narrowly associated with specif-
ic sectors such as waste management. Comprehensive systemic 
perspectives and robust performance indicators for measuring 
circularity remain underdeveloped.

Economic barriers also play a significant role in limiting cir-
cular transitions. These barriers include high initial investment 
costs, limited access to funding, and insufficient economic in-
centives to support circular initiatives.

Based on Williams’ comparative analysis, several pathways 
towards circular urban development can be identified. Three 
approaches emerge most clearly from the practices adopted by 
leading cities. The first approach is the city-regional pathway. 
This pathway combines resource flow analysis aimed at closing 
material loops with strategic programs for adaptive building 
conversion at the regional scale. It depends on the availability 
of public land and on comprehensive databases of vacant sites. 
These tools make it possible to match spatial needs with emerg-
ing circular initiatives. The second approach is the tempo-
rary-experimental pathway. This pathway enables the testing of 
circular activities through temporary uses, community engage-
ment, and support for small businesses. Temporary planning 
permissions play a crucial role in enabling these experimen-
tal practices. The third approach is the eco-district pathway. 
This pathway focuses on the development of new urban areas 
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designed according to circular principles of resource looping, 
ecological regeneration, and adaptability. It typically requires 
substantial public investment, the allocation of public land, and 
tailored regulatory frameworks due to the large scale of the in-
terventions involved.

Among these pathways, the temporary-experimental ap-
proach is particularly innovative. It promotes a vision of circu-
larity that goes beyond the closure of material loops. It actively 
involves local communities in processes of urban transforma-
tion. Urban experimentation challenges conventional regula-
tions and established spatial uses. It does so by proposing al-
ternative models of environmental regeneration and social co-
hesion (Cuomo et al., 2020). These experimental environments 
are commonly conceptualised as Urban Living Labs.

Within this framework, Amsterdam represents a particular-
ly significant case study. The city adopts both the city-regional 
pathway and the temporary-experimental pathway. In Amster-
dam, temporary experimentation is implemented through a 
hybrid approach that combines top-down and bottom-up dy-
namics. This approach operates at the district scale and is most 
evident in the area of Buiksloterham in Amsterdam Noord. An-
other relevant case within the Italian context is Prato. Prato is 
a frontrunner city within the European Circular Cities Declara-
tion network. It also served as the Italian lead city in the Urban 
Agenda Partnership on Circular Economy. The city has adopted 
a circular strategy that is supported by living lab approaches. 
These approaches are used to strengthen community engage-
ment. For these reasons, both Amsterdam and Prato are exam-
ined in greater detail in the following sections.

2.1. Amsterdam as front-runner city in embracing circular 
urban development

Amsterdam’s circular economy policies are heterogeneous and 
permeate many different sectors, since circular economy has 
been included in the policy discourse at the beginning of the 
debate (Cuomo et al., 2020). When it comes to the city-regional 
pathway, in 2020 the city embraced a circular strategy empha-
sizing the ambition of becoming fully circular by 2050.
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The government adopted a holistic view of circular economy, 
not only addressing the transition from an economic point of 
view, but also recognising the linkages between nature-based 
solutions, natural capital and the resilience of the city to re-
source scarcity and climate change (Williams, 2021). The Im-
plementation Agenda 2023-2026, published by the Municipal-
ity of Amsterdam, and the Amsterdam Circular Strategy 2020-
2050 are the main reference documents for the city’s circular 
economy efforts. The Implementation Agenda includes over 70 
concrete actions to be realized in collaboration with citizens, 
businesses, and social initiatives, supported by dedicated fund-
ing exceeding 14 million euros. These outcomes have been syn-
thesized in reports offering lessons and recommendations to 
guide ongoing processes (Gemeente Amsterdam, 2022). The 
strategy has been focused on three key value chains: food and 
organic waste, consumer goods and built environment.

In addition, in collaboration with Kate Raworth, the city 
adopted the City Doughnut model that provides a view of the 
social and environmental impact at both local and global lev-
els according to the ceilings of nine planetary boundaries. The 
Doughnut is the basis for the Amsterdam Circular Monitor, a 
dashboard for monitoring Amsterdam’s circularity in terms of 
material imports, raw material consumption, generated waste 
and its treatment either in the city or abroad. Both the CO2 
emissions and other ecological impacts of the material flows 
have been calculated, providing a basis to estimate to what ex-
tent the city operates within the planetary boundaries. As a 
consequence, the monitoring outcomes offer starting points to 
understand what is needed to make improvements. It has been 
a first attempt to understand Amsterdam’s metabolism as a 
city. The Circular Economy Monitor is continuously developed 
to evaluate progress toward the goals of reducing virgin mate-
rial use by 50% by 2030 and achieving full circularity by 2050.

In 2022, the new government coalition integrated circular 
economy into the coalition agreement for the timeframe 2022-
2026. Circular economy is embedded into the more generic sus-
tainability agenda of the city, being one of the three transitions 
on which the municipality decided to focus together with ener-
gy transition and the green transition for a greener and health-
ier city (Municipality of Amsterdam, 2023). In the vision of 
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the city the motto is: “move from doing circular things to doing 
things circularly, applying circular economy principles where it 
really matters”.

On the other side, Amsterdam is also an excellent example 
of temporary and experimental circular development pathway 
thanks to the experience of the Buiksloterham district. It is lo-
cated in Amsterdam Noord neighborhood and the area plays a 
strategic role in Amsterdam’s development strategies, since it is 
located in proximity to the city centre, on the opposite side of 
the IJ river, connected to the Central Station with a free ferry of 
around ten minutes duration (fig. 2). In addition, its accessibil-
ity has increased thanks to the construction of the north-south 
metro line that connects the historic city centre with the north-
ern side of the river.

Buiksloterham has a long-standing industrial vocation, as 
the majority of its industrial activities emerged at the beginning 
of the twentieth century and remained in place throughout the 
entire century. During the 1980s, as many industries relocated 
elsewhere, the municipality began to reconsider the future de-
velopment trajectory of the area. The objective was to introduce 
new functions that could combine industrial activities with 
residential and working uses. This intention faced significant 
constraints due to high levels of noise and soil pollution, which 
strongly limited the feasibility of residential development un-
der existing environmental conditions. At the beginning of 
the 2000s, Amsterdam was experiencing rapid demographic 
growth, with an average increase of 10,000 residents and 5,000 
new dwellings per year. In this context, Buiksloterham entered 
the strategic focus of the municipality as a potential area for 
housing provision and brownfield redevelopment (Metabolic, 
Studioninedots & DELVA Landscape Architects, 2014).

In November 2002, Amsterdam Noord presented a draft 
Masterplan for the development of the district. The document 
outlined the redevelopment of the northern bank of the IJ river 
as a mixed-use area that would combine industrial functions, 
workspaces, residential uses, recreational areas, and additional 
urban facilities. In 2006, the municipality approved the invest-
ment plan for the redevelopment of Buiksloterham. In 2009, 
the planning process was concluded through the adoption of a 
revised zoning plan for the district. The approach adopted by 
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2. Buiksloterham 
neighbourhood aerial 
view. Base map from 
Google
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the municipality at that time was unconventional. The severe 
level of soil contamination made it economically unfeasible for 
the local authority to acquire the land and remediate it prior to 
redevelopment. As a result, a gradual transformation process 
was promoted through a step-by-step strategy. This process re-
lied on a flexible masterplan and on a set of performance-based 
“rules of the game” designed to guide development. These rules 
enabled experimentation and supported the pursuit of circular 
urban development, thereby acting as a catalyst for transfor-
mation. The global financial crisis subsequently slowed down 
development plans across the city. As a consequence, the area 
remained characterised by a limited provision of public spaces, 
green areas, and facilities, as well as by numerous vacant brown-
fields that were often heavily polluted and therefore inaccessi-
ble (ibid.).

Within this context, the municipality introduced a series of 
incentives aimed at revitalising interest in the area and improv-
ing its environmental sustainability. These measures included 
the allocation of plots for self-building initiatives and the tem-
porary concession of specific areas to support the establishment 
of creative activities. As a result of these incentives, the first 
housing development was completed in 2013. In 2014, Buikslo-
terham was designated as a key innovation area for circular ur-
ban development in Amsterdam during an event focused on wa-
ter-related innovation. This recognition led to the formulation 
of a more comprehensive sustainability strategy and long-term 
vision. The strategy was formally articulated in 2015 through 
the publication of the “Manifest Circular Buiksloterham”. This 
document was also signed by the Municipality of Amsterdam 
and defined a shared vision for the development of the site up 
to 2034 (ibid.).

The circular district was defined by its planners as a resilient 
city capable of continuously reinventing itself. It was described 
as a healthy urban environment that optimally uses material 
flows while maintaining and strengthening the diversity of na-
ture and culture (DELVA Landscape Architects et al., 2016). 
Six core principles were identified to guide the development of 
Circular Buiksloterham, with effective resource management 
recognised as a central element. These principles aim to achieve 
both efficient closed material flows and the creation of flexi-
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ble, healthy, and adaptive communities. Within this vision, ma-
terials are used, reused, and recycled in order to eliminate the 
concept of waste. The local availability of materials determines 
the spatial scale at which material cycles can be closed, as more 
widely available materials enable smaller and more localised cy-
cles. Energy production is based exclusively on renewable sourc-
es, while biodiversity is protected and restored. Cultural diver-
sity is preserved, as it contributes to the resilience of the overall 
system. The health of both humans and other species is actively 
supported, and the use of toxic materials is avoided. The overar-
ching objective of human activity is the creation of added value, 
given the scarcity of natural resources and the need to use them 
only for this ultimate purpose. Flexibility and adaptability are 
treated as fundamental qualities. These qualities relate to the 
capacity of the city to evolve in response to changing circum-
stances, with both infrastructure and institutions required to 
pursue these values (ibid.).

A number of projects were selected to implement the envi-
sioned circular city within the district, and many of them place 
sustainability at the core of their objectives. Among these initi-
atives, De Ceuvel represents a particularly significant case study 
due to its role in positioning Buiksloterham as a destination of 
interest for both residents and visitors. De Ceuvel originated 
from the idea of temporarily reusing the Ceuvel Volharding site, 
a former shipyard in Buiksloterham that had remained unused 
and had effectively become an urban brownfield. The project 
can be interpreted as an example of adaptive reuse that com-
bines environmental sustainability with cultural and creative 
initiatives. The approach followed a top-down logic, as the mu-
nicipality approved only those proposals that explicitly promot-
ed creativity and environmental sustainability. This orientation 
is consistent with the Dutch tradition of adaptive reuse, which 
is supported by dedicated policies and is widely recognised as 
an effective tool for urban regeneration, the reinforcement of 
local identity, and the resolution of vacancy issues (Mérai et 
al., 2022).

The tender for the site was awarded in 2012 to the Amster-
dam-based architecture firm Space&Matter and to architect 
Marjolein Smeele of the Smeelearchitecture agency. The land 
was secured through a ten-year lease agreement. De Ceuvel con-
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sists of a large area composed of seventeen former houseboats 
that were transformed into buildings hosting innovative busi-
nesses. The site currently accommodates twenty-six companies 
and a floating hotel, while three additional boats remain avail-
able for rent for events, meetings, and workshops (Metabolic, 
2023). A café is also located within the area. It was designed us-
ing upcycled materials and offers locally sourced organic food.

Beyond its cultural and economic functions, De Ceuvel pri-
marily operates as a site for phytoremediation, where specific 
plant species are cultivated to clean the polluted soil. Resource 
management is organised according to circular principles and 
relies on low-cost technologies. Plants are used to extract pol-
lutants from the soil while simultaneously contributing to the 
creation of a green and accessible environment surrounding 
the renovated houseboats. In addition to phytoremediation, a 
smart grid system has been implemented to manage and share 
electricity. The system operates through a local currency known 
as Jouliette. Jouliettes are generated when users produce sur-
plus solar energy, and the use of this currency makes local en-
ergy sharing more advantageous than selling excess electrici-
ty back to the main grid (De Ceuvel, 2023). A decentralised 
wastewater treatment system has also been installed.

At the initial stages of the transformation, several regulato-
ry constraints emerged. Some buildings lacked a connection to 
the conventional sewage system, which conflicted with existing 
municipal regulations. Through cooperation with the munici-
pality, specific exemptions were granted in order to allow ex-
perimentation and to evaluate the innovative outcomes of the 
project. As a result, De Ceuvel became an internationally recog-
nised circular economy case study (Metabolic, 2023). The city 
council formally designated the area as a “Living Lab,” thereby 
enabling the application of flexible regulatory conditions. Con-
sequently, the City Lab Buiksloterham was institutionalised as a 
community foundation (Ersoy & van Bueren, 2020).

From a management perspective, De Ceuvel was developed 
and is currently managed by the non-profit tenants’ associ-
ation known as the “Association de Ceuvel”. The association 
is responsible for the management of the studio boats. Three 
boats are open to the public: the Crossboat, the Metabolic Lab, 
and the Workship. The Workship functions as a multifunction-



2. Learning from experience 51

al space for studios, rehearsals, and workshops. The Metabolic 
Lab serves as a dedicated space for education and knowledge 
exchange on sustainability-related topics. Unlike the original 
houseboats, the Metabolic Lab and the Crossboat were con-
structed using financial resources provided by the association. 
The Crossboat was designed to reach a broader audience and 
hosts workshops, training sessions, and public lectures. The 
members of the association and the tenants form the core com-
munity of De Ceuvel. Bottom-up initiatives play a crucial role 
in the functioning of the site. Activities such as volunteer days, 
during which groups of fifty to one hundred people actively con-
tribute to site maintenance and management, have been essen-
tial to the success of the project and to the strengthening of 
community bonds.

Despite attracting visitors, students, and media attention 
from across the world, the future of De Ceuvel remains uncer-
tain. The temporary lease agreement is scheduled to expire at 
the end of 2026, although additional years were granted by the 
municipality after the project was initially expected to conclude 
on 1 January 2024. Over time, De Ceuvel has evolved into a 
permanent space for experimentation, and the investors have 
expressed interest in maintaining the project beyond its tempo-
rary status. In this regard, the impermanence of planning per-
missions can also be interpreted as a barrier, as it limits oppor-
tunities for scaling up initiatives (Williams, 2021). According 
to the terms of the agreement, the site must be returned to the 
Municipality of Amsterdam in a condition comparable to that in 
which it was received, albeit with improved environmental qual-
ity. At the same time, temporality represents a defining and in-
novative characteristic of the project. The circular, flexible, and 
movable design of De Ceuvel offers potential for transferability 
to other docklands, given that the project is largely composed of 
houseboats without permanent foundations or sewage connec-
tions. The primary challenge lies in adapting this experimental 
model to other local contexts, which inevitably differ in their 
social, cultural, economic, and environmental conditions.

Key take-away messages 
The first key message emerging from the analysis of Amsterdam 
is that temporary planning permissions and designated experi-
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mentation zones function as effective instruments for overcom-
ing regulatory and political barriers. These tools support a shift 
towards a performance-based planning approach. In line with 
the vision articulated by the architects of De Ceuvel, the resil-
ient circular city is not something that can be fully designed in 
advance but rather a process that should be allowed to emerge 
over time (DELVA Landscape Architects et al., 2016).

This perspective highlights two main aspects. The first con-
cerns the need to move beyond the prescriptive approach that 
characterises rigid planning instruments such as masterplans. 
The development of De Ceuvel required a change in zoning 
regulations and the navigation of a complex building permit 
procedure to accommodate an unconventional project. As the 
integration of circular economy principles into local planning 
instruments has become increasingly necessary, existing urban 
planning tools require substantial adaptation. Effective trans-
formations are occurring primarily at the local scale, where 
planning instruments must therefore evolve accordingly.

The second aspect relates to the opportunity to enable ex-
perimentation within specific urban areas in order to test in-
novative solutions. Such solutions would otherwise encounter 
significant regulatory obstacles under standard planning pro-
cedures. In the case of De Ceuvel, several technical issues would 
have prevented implementation under conventional regulato-
ry frameworks. Many challenges, including conflicts between 
land-use functions and environmental standards, were over-
come through the formal recognition of Buiksloterham as a Liv-
ing Lab by the municipality. In this context, the establishment 
of an experimental zone in which the underlying rationale of 
regulations is prioritised over their strict application created a 
pathway for fostering innovation and advancing circularity in 
Amsterdam.

At the same time, the case study reveals that the adapta-
tion of the Living Lab model to a broader urban scale remains 
challenging. This limitation is compounded by the absence of a 
dedicated institutional framework to support such scaling pro-
cesses (Ersoy & van Bueren, 2020). The scalability of experi-
mental solutions may be constrained by their limited suitability 
at larger spatial scales, as well as by insufficient support and 
engagement from local communities and future residents.
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A second key dimension that emerges from the analysis con-
cerns the role of culture and social inclusion as drivers of sus-
tainability. Cultural activities and creative practices facilitated 
bottom-up initiatives and supported the dissemination of sus-
tainability values. De Ceuvel originated through a top-down in-
itiative promoted by the municipality, which sought to combine 
environmental sustainability objectives with the development 
of creative solutions. Within this context, culture has been em-
ployed as a tool for communicating environmental sustainabili-
ty messages. This approach has been implemented through the 
organisation of cultural events and activities designed to en-
gage tourists, children, and residents of nearby neighbourhoods 
(Mérai et al., 2022). 

However, in relation to social participation and citizen en-
gagement, significant limitations can be observed at De Ceuvel. 
The empowerment of diverse social groups remains limited, and 
neither intragenerational equity nor equitable access to cultur-
al facilities for disadvantaged groups is actively pursued. Local 
residents tend not to frequent De Ceuvel, largely due to the high 
prices of the café and the nature of the activities offered (ibid.). 
From this perspective, De Ceuvel cannot be fully regarded as 
an example of culturally sustainable development. The role of 
culture has primarily been instrumental in achieving environ-
mental and financial objectives rather than fostering inclusive 
social outcomes (ibid.).

Greater emphasis on bottom-up initiatives and co-design 
experiments could contribute to the development of more in-
clusive projects. In addition, the incorporation of explicit social 
and cultural sustainability criteria within public tenders, to-
gether with systematic assessment of these criteria in project 
outcomes, could support the design of urban development pro-
cesses that are more socially inclusive.

2.2. Prato: the Italian leader in the Urban Agenda partnership 
for circular economy

Prato is an Italian municipality located in Tuscany and repre-
sents the second most populous city in the region. The city is 
internationally known for its textile industry, which accounts 
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for approximately 3 per cent of European textile production 
(Circular Cities Declaration, 2022). Prato’s pathway to-
wards circularity began in 2016, when the city represented Italy 
within the Urban Agenda Partnership on Circular Economy. The 
municipality further strengthened its commitment by signing 
the Circular Cities Declaration in 2020.

The model proposed by the City of Prato is based on the ad-
aptation of European experiences at both the city and district 
scales. This model is structured around three main axes: inno-
vation in production processes, urban regeneration, and the 
strengthening of social cohesion.

Building on the experience gained through the European part-
nership, the City of Prato proposed a series of concrete actions 
aimed at overcoming key barriers to circular transitions. These 
actions focus on improving regulation, funding, and knowledge. 
The regulatory dimension seeks to promote changes within the 
existing normative framework by fostering cross-sectoral and 
multi-level collaboration. This approach is particularly relevant 
given the structure of Italian governance, which is characterised 
by the interaction between regions and municipalities. Since cit-
ies lack legislative competences at the supralocal level, the estab-
lishment of strong links with regional, national, and European 
institutions is essential. Improved legislation can facilitate the 
recovery and reuse of waste and by-products, as well as enable 
temporary or permanent changes in land-use designations.

The funding dimension focuses on identifying both tradi-
tional and innovative financial opportunities. These include Eu-
ropean Structural and Investment Funds and the development 
of strong partnerships at the city and district levels. Improved 
access to funding can support the adoption of less environmen-
tally impactful technologies and facilitate changes in the use and 
adaptation of buildings. The knowledge dimension aims to pro-
mote awareness-raising actions across all levels of society. The 
objective is to foster a sense of belonging to the systemic mech-
anism represented by the circular city. Enhanced knowledge can 
influence companies and citizens towards more informed con-
sumption patterns. It can also encourage citizens to reclaim un-
derused or unused buildings and spaces, thereby strengthening 
participation and co-design processes and increasing the posi-
tive impacts of interventions on health and wellbeing.
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Historically, practices of recovery, reuse, and recycling have 
been central to innovation within Prato’s textile sector. These 
practices were developed to reduce waste sent to landfills and to 
replace primary raw materials with secondary resources. In Pra-
to, the circular economy also encompasses the construction of 
a centralised industrial water treatment plant. This infrastruc-
ture represents an alternative water supply system designed to 
ensure the reuse of water within textile production processes. 
In addition, circular economy principles are applied to the reuse 
and regeneration of existing built heritage, particularly indus-
trial buildings. Several key institutions in Prato are currently 
located within regenerated industrial structures.

Alongside the numerous virtuous initiatives developed at 
the micro scale, the municipality has emphasised the impor-
tance of promoting circular models that pursue sustainability 
through an integrated and systemic perspective. Prato Circular 
City represents the integrated strategy promoted by the Mu-
nicipality of Prato to support the city’s transition towards the 
circular economy. The homogeneous production district that 
characterises the Prato area presents particularly favourable 
conditions for fostering circular transitions, innovation, and 
sustainability. Following the global health emergency linked to 
the Covid-19 pandemic, the municipality has also identified the 
need to reconsider lifestyles, training systems, spatial practices, 
and production processes in a more sustainable direction.

Prato Circular City pursues several core objectives. These 
objectives include promoting the city’s transition towards the 
circular economy, strengthening Prato’s image as a circular city, 
creating a permanent environment for dialogue among local 
stakeholders to support shared, integrated, and participatory 
circular economy actions, and establishing a governance frame-
work for the circular city.

Prato Circular City has been implemented as a living lab de-
signed to foster cohesion, participation, and impact in the city’s 
circular transition. The living lab operates through a structured 
process. The first phase involves the identification of relevant 
stakeholders based on thematic relevance and willingness to 
participate. The second phase focuses on the organisation of 
thematic working tables within the identified areas and for 
specific topics. The third phase concentrates on selected top-
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ics that are chosen and validated by participants and discussed 
within dedicated working groups. The fourth phase involves the 
presentation of proposed actions to a wider audience beyond 
the working groups and the collection of feedback. In line with 
the strategic axes of the European Partnership, participants are 
required to identify and share initiatives, good practices, and 
existing networks related to knowledge, relevant legislative 
frameworks related to regulation, and appropriate funding op-
portunities. This process ensures that only relevant and feasible 
ideas proceed to the definition of concrete actions.

Working groups within Prato Circular City operate through 
three different formats. Operational Working Groups formulate 
hypotheses to overcome at least one identified barrier, based 
on the existing state of the art and on initiatives already im-
plemented at local and supralocal levels. Cross-cutting Working 
Groups consist of groups that were already active prior to the 
launch of Prato Circular City. These groups use the Prato Cir-
cular City platform to operate in an integrated manner on their 
specific topics while explicitly incorporating circular economy 
principles into their discussions. In addition, an observatory 
has been established as a forum for discussion and in-depth 
analysis of economic and social dynamics.

Prato Circular City was officially launched in 2020 and be-
came a forum that engaged local stakeholders in the co-creation 
and implementation of circular economy actions. The initia-
tive effectively functions as the governance mechanism for the 
strategy (Borsacchi, Tacconi & Pinelli, 2021). Between Sep-
tember 2020 and February 2021, fourteen working group meet-
ings were organised, leading to the identification of five actions 
to be implemented in the subsequent phase. Overall, the living 
lab enabled the involvement of qualified stakeholders, and lo-
cal administrators demonstrated openness to listening to their 
needs. However, during the initial phase of implementation, a 
limited level of citizen involvement was observed (ibid.).

Prato Circular City has also enabled the extension of discus-
sions to other programmes and strategies pursued by the mu-
nicipality. As a result of the work carried out within the Prato 
Circular City working groups, a comprehensive strategic docu-
ment entitled “Next Generation Prato” was approved in 2021. 
The circular transition is fully integrated into this document 
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and permeates the majority of the projects proposed by the mu-
nicipality.

Finally, the activities developed within the European part-
nership and the cross-disciplinary debate surrounding the vi-
sion of Prato Circular City have influenced urban planning in-
struments and strategies. Both the new municipal structural 
plan approved in 2024 and the operative plan are informed by 
and permeated with circular economy principles.

Key take-away message 
The main lesson emerging from this Italian case study concerns 
Prato’s participation in the European Union Partnership on cir-
cular economy. This experience enabled the city to develop in-
depth knowledge of circular economy principles and to articu-
late a clear and coherent vision for its circular transition. It also 
represents an example of the adaptation of European policies 
and practices to the local scale.

Prato Circular City constitutes a top-down strategy that has 
successfully permeated multiple sectors of public administra-
tion. The strategy has encouraged cross-cutting debate among a 
wide range of stakeholders, including representatives of the lo-
cal economy and policymakers. Several working groups have yet 
to be activated, and for this reason the potential of Prato as a 
living lab for testing circular initiatives remains at an early stage 
of development. At the same time, some projects have already 
moved into the implementation phase.

A further strength of this experience lies in the establish-
ment of a dedicated section on the official website of the Munic-
ipality. This digital platform collects all initiatives related to the 
circular strategy of the territory and helps to avoid fragmenta-
tion and duplication. It also contributes to conveying the image 
of Prato as a circular city in a coherent and unified manner.

2.3. Concluding remarks: contrasting pathways towards 
circular urban transition

The comparative analysis of Amsterdam and Prato highlights 
how circular urban transitions can follow different yet comple-
mentary pathways, shaped by local governance structures, in-
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stitutional capacities, and strategic priorities. While both cities 
explicitly adopt the circular economy as a guiding framework 
for urban transformation, their approaches diverge in terms of 
implementation logics, scale of intervention, and modes of pol-
icy integration.

Amsterdam represents an advanced and experimenta-
tion-driven model of circular transition. The city prioritises 
flexibility, temporary regulatory arrangements, and perfor-
mance-based approaches to enable innovation in contexts char-
acterised by uncertainty and complexity. Experimental zones 
and living labs, such as Buiksloterham, function as testing 
grounds for alternative socio-technical configurations and cir-
cular practices that challenge conventional planning tools. At 
the same time, the Amsterdam case reveals structural limita-
tions related to scalability and long-term institutionalisation, 
as experimental solutions often remain confined to specific are-
as and rely on exceptional regulatory conditions.

Prato, by contrast, exemplifies a governance-oriented and 
strategic approach to circular transition. Prato Circular City op-
erates as an integrated municipal framework that coordinates 
policies, stakeholders, and planning instruments around a 
shared vision of circularity. The experience gained through par-
ticipation in the European Union Partnership on circular econ-
omy has played a crucial role in shaping this approach, enabling 
the localisation of European policies and fostering cross-sec-
toral collaboration. Although the implementation of concrete 
circular initiatives is still at an early stage, Prato demonstrates 
a strong capacity to embed circular economy principles within 
formal planning documents and institutional processes.

From a comparative perspective, the two cases reveal a ten-
sion between experimentation and institutional consolidation. 
Amsterdam excels in generating innovative practices and test-
ing new models through spatial experimentation, but strug-
gles to translate these experiences into systemic and city-wide 
transformations. Prato shows the opposite dynamic, with a 
strong emphasis on strategic coherence and governance inte-
gration, but a more limited capacity for place-based experimen-
tation and rapid implementation.

The analysis suggests that effective circular urban transi-
tions require a balance between these two dimensions. Experi-
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mental approaches are essential to explore innovative solutions 
and challenge existing regulatory frameworks, while strategic 
and institutional embedding is necessary to ensure continuity, 
scalability, and long-term impact. In this sense, Amsterdam and 
Prato should not be interpreted as competing models, but rath-
er as complementary pathways that together illustrate the mul-
ti-dimensional nature of circular urban transformation.

References

Borsacchi, Tacconi & Pinelli, 2021
Borsacchi, L., Tacconi, D., & Pinelli, P. (2021). Prato Circular City: An integrated 
strategy to accelerate the circular urban transition through innovation, regenera-
tion, cohesion. 27th International Sustainable Development Research Society 
Conference, Mid Sweden University, 13–15 July 2021.

Circular Cities Declaration, 2022
Circular Cities Declaration. (2022). Circular Cities Declaration website. https://
circularcitiesdeclaration.eu/cities/prato.

Cuomo et al., 2020
Cuomo, F., Ravazzi, S., Savini, F., & Bertolini, L. (2020). Transformative urban 
living labs: Towards a circular economy in Amsterdam and Turin. Sustainability 
(Switzerland), 12(18). https://doi.org/10.3390/su12187651

De Ceuvel, 2023
De Ceuvel. (2023). De Ceuvel website. Retrieved 11 Oct 2023, from https://
deceuvel.nl/en/

DELVA Landscape Architects, Studioninedots & Metabolic, 2016
DELVA Landscape Architects, Studioninedots, & Metabolic. (2016). Circular 
cities. Designing postindustrial Amsterdam: The case of Buiksloterham.

Ersoy & van Bueren, 2020
Ersoy, A., & van Bueren, E. (2020). Challenges of urban living labs towards 
the future of local innovation. Urban Planning, 5, 89–100. https://doi.
org/10.17645/up.v5i4.3226

Gemeente Amsterdam, 2022
Gemeente Amsterdam. (2022). Circular economy programme: Lessons and recom-
mendations 2020–2021.

ICLEI & Ellen MacArthur Foundation, 2022
ICLEI, & Ellen MacArthur Foundation. (2022). Circular cities declaration report 
2022.

Mérai et al., 2022
Mérai, D., Veldpaus, L., Pendlebury, J., & Kip, M. (2022). The governance con-
text for adaptive heritage reuse: A review and typology of fifteen European 
countries. The Historic Environment: Policy & Practice, 13(4), 526–546. https://
doi.org/10.1080/17567505.2022.2153201



60 Planning for circular cities

Metabolic, 2023
Metabolic. (2023). From polluted shipyards to a green district: 10 years of 
circularity in Amsterdam Noord. Retrieved 11 Oct 2023, from https://www.
metabolic.nl/news/from-polluted-shipyards-to-a-green-district-10-years-of-
circularity-in-amsterdam-noord/

Metabolic, Studioninedots & DELVA Landscape Architects, 2014
Metabolic, Studioninedots, & DELVA Landscape Architects. (2014). Circular 
Buiksloterham: Transitioning Amsterdam to a circular city.

Municipality of Amsterdam, 2023
Municipality of Amsterdam. (2023). Our city of tomorrow: A sustainable future 
for the city of Amsterdam.

Paiho et al., 2020
Paiho, S., Maki, E., Wessberg, N., Paavola, M., Tuominen, P., Antikainen, 
M., Heikkila, J., Rozado, C. A., & Jung, N. (2020). Towards circular cities: 
Conceptualizing core aspects. Sustainable Cities and Society, 59. https://doi.
org/10.1016/j.scs.2020.102143

Williams, 2019
Williams, J. (2019). Circular cities: Challenges to implementing looping ac-
tions. Sustainability, 11(2). https://doi.org/10.3390/su11020423

Williams, 2021
Williams, J. (2021). Circular cities: A revolution in urban sustainability. Taylor and 
Francis Inc.



3. CIRCULAR CITIES IN URBAN PLANNING: TOWARDS  
A HOLISTIC CIRCULAR THINKING

3. Circular cities in urban planning

3.1. The role of urban planning in fostering circular urban 
development

European initiatives, such as the Circular Cities and Regions Ini-
tiative, tend to emphasize the development of circular economy 
businesses within cities rather than supporting a comprehen-
sive and holistic transition. This focus is reflected in the current 
application of the circular economy concept at the urban scale, 
where so-called circular cities are often understood as the ag-
gregate of circular activities established within the city, primar-
ily evaluated through financial indicators (Marjanović et al., 
2022). Consequently, the implementation of policies in practice 
remains fragmented and reveals the absence of a comprehen-
sive framework for interpreting the circular economy concept 
that can effectively assist policymakers in planning more circu-
lar urban areas (Marjanović et al., 2022; Millar et al., 2019; 
Moreau et al., 2017; Sánchez Levoso et al., 2020). Moreover, 
Papageorgiou et al. (2021) argue that no holistic pathway cur-
rently exists to measure the progress, impact, and opportuni-
ties of circular economy strategies applied in cities.

Policy analysis confirms that the circular economy is pre-
dominantly regarded as a solution for achieving efficient waste 
management and resource use, a perspective largely driven 
by European waste policies and directives developed since the 
2000s. This interpretation is often referred to as the “Old Cir-
cular Economy” (Zoboli et al., 2019). To adopt a “New Circular 
Economy,” the approach to circularity must be expanded to ad-
dress challenges beyond the mere closure of material flows and 
waste management (ibid.).

Spatial planning is generally regulated at the national or re-
gional level depending on the governance structure of Member 
States, and thus its potential role in facilitating the transition 
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to a circular economy is seldom acknowledged in international 
and European policy frameworks. Within the Italian context, 
urban areas and their governance are notably addressed in the 
National Circular Economy Strategy (SNEC), although the ex-
plicit recognition of spatial planning’s role remains limited. The 
SNEC highlights the need to rethink cities and territories from 
a circular perspective, advocating for an intersectoral and sys-
temic approach. From an urban planning standpoint, relevant 
indicators linked to the SNEC’s objectives primarily concern 
soil management (e.g., reuse of abandoned sites; reduction in 
square meters of nationally significant polluted sites) and water 
management (e.g., wastewater treatment), while other indica-
tors focus mainly on waste management and innovation in new 
economic activities.

Urban planning has the capacity to designate spaces within 
cities for circular functions such as urban agriculture, storage 
and logistics facilities, waste management, and green areas, 
while also enabling temporary uses like pop-up activities (Wil-
liams, 2020, 2023). This is exemplified by the Emilia-Romagna 
region’s implementation of Regional Law 24/2017. Important-
ly, soil represents a critical urban resource, and spatial planning 
plays a decisive role in its management, thereby significantly 
influencing circular urban development (ibid.). Promoting flexi-
ble zoning regulations is essential to support multifunctionality 
and adaptability (Fusco Girard & Nocca, 2019).

Moreover, spatial planning can facilitate the expansion of 
green spaces within urban environments. By encouraging the 
adoption of nature-based solutions, ecosystem services can 
generate benefits for both the biosphere and urban areas, con-
sistent with the objectives of the New Urban Agenda. Closing 
the resource loop enhances efficiency in resource and energy 
use and reduces pollution emissions. Simultaneously, increas-
ing sustainability potential through climate change adaptation 
is vital, and nature-based solutions contribute significantly to 
this aim (ibid.).

However, the integration of the circular economy concept 
into urban planning at the city scale remains underdeveloped 
and requires further investigation to clarify how this integra-
tion can be effectively operationalized within planning tools 
and practices.
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3.2. Existing knowledge on circular economy in urban 
planning

Based on a systematic literature review of scientific articles, 
book chapters, and conference proceedings published between 
October 2022 and May 2023, the planning dimension of urban 
circularity has been critically investigated. A total of 195 publi-
cations were initially analysed through bibliometric methods, 
and 119 medium-to-high relevance contributions were subse-
quently examined through full-text analysis (Marzani & Ton-
delli, 2024). While the bibliometric review served to identify 
the main themes associated with the circular city concept from 
a planning perspective, the in-depth qualitative assessment en-
abled a more nuanced understanding of how circular economy 
principles are currently interpreted and operationalised within 
urban planning research.

The literature largely addresses circularity through sec-
tor-specific lenses, with particular emphasis on material flows, 
the built environment, and natural capital. Regarding natural 
capital, significant attention is devoted to nature-based solu-
tions, reflecting their central role in circular economy principles 
and urban regeneration. Research highlights the contribution 
of nature-based solutions to resource recovery, water man-
agement, and ecosystem restoration, and identifies key urban 
circularity challenges that nature-based solutions can address, 
including water and waste treatment, nutrient and material re-
covery, energy efficiency, and building system regeneration.

The built environment emerges as a dominant focus, given 
its high levels of resource consumption and environmental im-
pact. Studies underline the relevance of transitioning towards a 
circular built environment through concepts such as urban min-
ing and life-cycle assessment, which support evidence-based 
policymaking. However, despite the inclusion of the built en-
vironment in several circular city frameworks, the literature 
reveals a limited discussion on policy instruments, implemen-
tation mechanisms, and their integration with statutory urban 
planning tools. Adaptive reuse of cultural heritage buildings is 
consistently framed as a coherent strategy within holistic circu-
lar city approaches, reinforcing the relevance of regeneration, 
reuse, and long-term adaptability.
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Resource flows and waste management constitute another 
major research strand, often addressed through urban metab-
olism frameworks. While these approaches provide valuable in-
sights into the composition of urban resource flows, fewer stud-
ies engage with their spatial distribution and governance impli-
cations. Mobility and transport systems, despite their relevance 
to urban metabolism, remain marginally addressed. Similarly, 
although digital technologies and ICT are widely recognised as 
potential enablers of the circular transition, their role in urban 
planning and circular economy-related policymaking is still un-
derexplored.

Monitoring and evaluation frameworks represent a prom-
inent theme in the literature, with numerous indicator-based 
approaches proposed to operationalise the circular city concept. 
While some frameworks adopt holistic perspectives, many fo-
cus on specific circular economy dimensions—such as waste 
management, social aspects, industrial symbiosis, or heritage 
reuse—highlighting a fragmented research landscape. The ab-
sence of a consolidated and widely accepted indicator system 
reflects both the complexity of urban circularity and the lack 
of a shared definition of the circular city. From an urban plan-
ning perspective, scholars stress the need to identify a limited 
yet meaningful set of indicators that can be effectively applied 
by public administrations and allow comparability across cities 
while respecting territorial specificities.

Since 2019, increasing attention has been given to deci-
sion-making processes supporting circular city development, 
including policy recommendations and multi-criteria deci-
sion-support tools. These approaches acknowledge the neces-
sity of interdisciplinary perspectives and seek to balance envi-
ronmental, social, economic, and cultural dimensions. Never-
theless, empirical applications remain limited.

Stakeholder engagement and participatory processes are in-
creasingly recognised as critical enablers of circular transitions. 
Methods such as living labs, geodesign environments, inter-
views, and collaborative spaces aim to foster shared visions and 
co-production among citizens, policymakers, and other stake-
holders. Despite this growing interest, research in this area is 
still at an early stage, and stronger efforts are needed to pro-
mote cross-sectoral collaboration, institutional integration, and 
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meaningful citizen participation, combining bottom-up and 
top-down approaches.

Spatial scale emerges as a crucial issue in the application 
of circular economy principles. The literature discusses circu-
larity across multiple scales—from regional and peri-urban to 
district and municipal levels—each involving different actors, 
competences, and planning instruments. Regional and land-
scape-based approaches are identified as particularly suitable 
for managing resource and waste flows, while local-scale in-
itiatives enable experimentation and contextual adaptation. 
Scholars highlight the need to integrate physical transforma-
tions with the circular functioning of socio-economic systems, 
stressing the planner’s role in aligning land use, regeneration 
practices, and governance mechanisms with circular ambitions.

Overall, the literature confirms a persistent gap between cir-
cular economy theory and urban planning practice. Although 
several conceptual and methodological contributions call for 
stronger integration, a consolidated operational framework is 
still lacking. Social dimensions remain comparatively under-
represented, although recent studies increasingly acknowledge 
their importance for fostering behavioural change, inclusivi-
ty, and adaptive capacity. Regeneration practices and adaptive 
reuse are identified as promising entry points for embedding 
circularity into urban development, yet they remain insuffi-
ciently explored. Collectively, these findings underline the need 
for more integrated, spatially explicit, and socially grounded 
approaches to advance the circular city agenda within urban 
planning.

3.3. Existing theoretical frameworks to interpret circularity 
in urban planning

Scholars widely acknowledge the necessity of adopting holistic 
approaches to enable circular transitions (Millar et al., 2019; 
Moreau et al., 2017); however, the pathways through which 
comprehensive and integrated circular transformations can be 
effectively achieved remain insufficiently defined (Marjanović 
et al., 2022). In this context, frameworks that support spatial 
planning can be understood as structured sets of principles, 
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guidelines, indicators, and operational tools designed to assist 
municipalities in embedding cross-cutting concepts—such as 
circularity—into local governance and planning processes (Vo-
gel et al., 2019). Within such frameworks, principles articulate 
a long-term vision that enables decision-makers to conceptual-
ise a “circular” urban state, while objectives and guidelines fa-
cilitate the transition towards this vision. Indicators and tools, 
in turn, provide mechanisms to assess both baseline conditions 
and progress over time. To be effective, these frameworks must 
integrate environmental and socio-economic dimensions and 
remain sensitive to local characteristics and political contexts 
(Keiner & Schmid, 2006; Vogel et al., 2019).

Nevertheless, the proliferation of theoretical frameworks 
that lack practical applicability represents a significant risk. In 
response to this challenge, and in an effort to overcome frag-
mented and sector-specific approaches, recent analyses increas-
ingly emphasize the need for integrated and multidimensional 
perspectives on circularity. Consistent with Marjanović et al. 
(2022), a holistic approach is understood as one that address-
es the full spectrum of urban sectors, services, activities, and 
lifestyles, while simultaneously promoting methodological in-
tegration across spatial scales and policy domains.

Within this line of reasoning, Williams’ conceptualization 
of circular urban development provides a particularly coherent 
and comprehensive contribution. Her framework is grounded 
in looping, regenerative, and adaptive actions, and explicitly 
bridges circular economy principles with urban planning theory 
and practice (Williams, 2020, 2023). This holistic perspective 
is further substantiated through comparative analyses of circu-
lar initiatives in major European cities—including London, Par-
is, Stockholm, and Amsterdam—demonstrating how circular 
development principles can be operationalized across diverse 
urban contexts (Williams, 2021a).

Williams (2021a) proposes an action-based framework to 
interpret circular urban development. Her book titled Circular 
cities: A revolution in urban sustainability presents a framework 
based on the conceptualization of the city as a socio-ecological 
complex system and acknowledges the important role of social 
actors and stakeholders, thus adopting the holistic approach 
as defined in the premise of the paragraph. Another strength 
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is that it is strongly action-based: the author started her work 
with an examination of the ReSOLVE framework1, highlighting 
its limitations when applied to the city scale, then proposing 
a way of overcoming the barriers and taking advantage of the 
opportunity that a city might have. Finally, Williams presents 
three actions that are considered fundamental to achieve a cir-
cular urban transition: 

•	 Looping actions: they are exemplified mainly as reuse, 
recycling and energy recovery actions, aiming at closing 
the current linear flows, reducing waste and increasing en-
ergy efficiency. Waste-heat recovery, food reuse, bio-refin-
eries, grey water recycling, adaptive reuse of buildings are 
examples of the looping actions.

•	 Ecologically regenerative actions: they are actions 
aiming at regenerating urban ecosystems thus providing 
ecosystem services and are exemplified by the adoption of 
green and blue infrastructure into the urban realm and the 
conservation of existing urban ecosystems.

•	 Adaptive actions: they are aiming at building capacity 
both within the urban fabric and the communities in order 
to adapt to change. Examples include the use of flexible de-
sign, temporary urbanism, collaborative planning, co-pro-
vision and system for learning.

In addition to these three fundamental actions, four addition-
al categories are introduced to complement the framework 
and encompass the strategies that different urban contexts 
may adopt in tailoring the framework to their peculiarities in 
terms of social, cultural, economic, political and technological 
background. These strategies are optimization, substitution, 
localisation and sharing. Among the optimization actions the 
introduction of smart grid, energy efficiency in buildings and 
community heating systems are mentioned. Examples of sub-
stitution are the transition from fossil finite resources to re-
newable ones, resource-based activities with service-based 
activities, teleworking. Sharing practices involve co-housing, 
library of things, co-working and the use of public transport or 
vehicle-sharing options. Localisation of resource flows and ac-
tivities at city and regional level, can encourage synergies and 
reduce negative externalities if considering both the production 
and the demand side.
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The framework is based on the three principles that are ech-
oing the Ellen MacArthur Foundation’s ones:

•	 Reduce resource consumption and waste.
•	 Preserve and expand natural capital and ecosystem servic-

es.
•	 Design out negative externalities associated with wastage 

of resources and natural capital degradation. (Williams, 
2019a).

Williams’ work depicts a clear and holistic approach towards cir-
cular urban development that is addressed also from the urban 
planning perspective (Williams, 2020, 2023) and through the 
analysis of four cities’ actions: London, Paris, Stockholm and 
Amsterdam (Williams, 2021a). Benefits and challenges to cir-
cular urban development have been assessed too (Williams, 
2019b, 2021b, 2022). The SWOT analysis of this framework is 
reported in the table below.

Tab. 2. Williams’ action-based approach to circular city. A SWOT analysis 
concerning its implementation into policy-making 

Strengths Weaknesses

Cities are considered in their complexity, as socio-eco-
logical systems.
The framework is action-oriented.
There is an analysis of challenges and benefits for the 
effective implementation of the actions.
Case-studies are analysed in support of the knowl-
edge-transfer into practice.

The framework is action-oriented and it is dif-
ficult to envision how components of a circular 
urban ecosystem will look like, being a barrier for 
its implementation.
The distinction between core and supportive 
actions is articulated and may be difficult to be 
endorsed in policy-making.

Opportunities Threats

The actions may support the definition of a concrete im-
age of the circular city.
The framework can be used in support of policy-making.
The four additional categories of actions allow different 
cities to interpret circularity according to their peculiar-
ities.

The actions belonging to different categories may 
be in contrast between each other.

The Circular City Actions Framework (ICLEI – Local Govern-
ments for Sustainability et al., 2021) has been developed 
by ICLEI, Circle Economy, Metabolic and the Ellen MacArthur 
Foundation and it is available online. It aims to inform cities 
about the range of strategies and actions available in order to 
start the transition towards circular development at the local 
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level. It is also built on the three circular economy principles 
developed by the Ellen MacArthur Foundation (Ellen MacAr-
thur Foundation, 2015), the 9Rs Framework (Potting et 
al., 2017) and Circle Economy’s Key Elements Framework2 and 
adapts them to fit the specific context of cities and sharpen 
the focus on stimulating systemic change. Five complementary 
strategies are proposed by the framework: 

•	 Rethink: redesign the system by laying the foundation 
for circular activities and enabling the transition towards 
CE. The outcomes of this first strategy are adaptive urban 
systems, self-sufficiency is supported, residents are recon-
nected to the value chain, inclusiveness is fostered, con-
sumption-based emissions are addressed, all citizens have 
equitable access to goods and services.

•	 Regenerate: harmonize with nature and embrace infra-
structure and production systems that allow natural eco-
systems to thrive. Among the expected outcomes there 
are production and consumption practices that do not ex-
ceed the carrying capacity of the natural systems, regen-
erated ecosystems and biodiversity, urban systems better 
equipped to adapt to climate change impacts, solutions 
inspired and supported by nature, renewable resources are 
prioritized.

•	 Reduce: do better with less by designing infrastructure 
and products to minimize material, water, energy use and 
waste generation. The foreseen outcomes related to this 
strategy are the elimination of toxic materials, the reduc-
tion of the overconsumption of resources, the reduction of 
the material input, total extraction, waste and greenhouse 
gas emissions, reduced health impact due to pollution as 
well as the reliance on scarce resources.

•	 Reuse: the principle is highlighting the aspect of a longer 
and more frequent use of existing resources, products, 
spaces and infrastructure, thus extending and intensify-
ing their use. Among the outcomes, consumption-based 
emissions are addressed, total waste is reduced as well 
as the energy needs, local employment is supported, sec-
ond-hand markets, sharing and exchange platform are 
eased, the reuse, repair and remanufacturing and mainte-
nance is supported.
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•	 Recover: maximize the recovery of resources and reintro-
duce them into the production process at the end of the 
usage phase. It means to reduce the total extraction, the 
material and energy input and waste, support employ-
ment opportunities, local economy and innovation.

According to these specific characteristics, the framework is 
quite holistic, action-oriented and relevant, especially because 
it explicitly targets local governments. The SWOT analysis is re-
ported below.

Tab. 3. ICLEI’s circular city actions framework. A SWOT analysis concerning 
its implementation into policy-making

Strength Weaknesses

It is based on 5 strategies and 15 linked actions, easy to 
understand by policy-makers. 
Case-studies are reported, consisting of good practices 
from which local governments can take inspiration from.
The target group of the framework are explicitly the local 
governments.

Many outcomes overlap between the different 
actions and it can possibly generate confusion in 
policy-makers.
Specific targets for the actions are missing. 
It focuses on actions without connecting them to 
specific urban ecosystems. 

Opportunity Threats

Good practices can be potentially replicated by other lo-
cal governments, paving the way for a virtuous pathway.

Synergies with other already existing sustainabil-
ity strategies are not highlighted.
Conditions and/or barriers to replicate good prac-
tices are not provided.
Replication of good practices may hinder the de-
velopment of holistic strategies at city level, and 
reduce the circular city concepts as a sum of CE 
activities within the city.

3.4. Towards holistic circular thinking: discussion on the 
reviewed frameworks

As mentioned in premises of the previous paragraph, one of the 
biggest risks is to propose too many theoretical frameworks that 
are not attainable in practice, although there is the need to pass 
from strategies to actions. The study of different cases is also 
recurrent among the frameworks even though with different 
approaches; according to Williams, the four case studies help 
in understanding the complexity and the possibility of differ-
ent local contexts to interpret circularity, while ICLEI’s model is 
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based on actions that cities are undertaking appearing more like 
a collection of existing good practices that inspired the meth-
odology and from which cities can, in turn, be inspired. As far 
as the urban domains are concerned, the top-down conceptual-
ization of the circular cities is referring to the interpretation of 
the city as complex socio-ecological-technical systems. In table  
4 a summary of the different features of the two frameworks is 
provided, comparing them according to their ability to inspire a 
vision for the circular transition, the urban target considered, 
the availability of a guidance for the transition and lastly, the 
presence of indicators or tools to holistically support the tran-
sition.

As far as the author knows, none of these frameworks has 
been implemented by cities to build and design the transition 
towards circularity. 

Tab. 4. Discussion of the reviewed framework for circular cities

Framework Principles inspiring the 
vision of a circular city

Urban targets 
considered

Guidelines for the 
transition

Indicators and tools 

Williams +
Clear strategic actions to 
achieve a circular urban 
development

+/-
Cities as complex 
socio-ecological 
systems

+
Clear strategic ac-
tions to achieve a 
circular urban devel-
opment

-
Partially developed 
framework for a seaport

ICLEI +
Clear R-strategies to 
achieve circularity in cities

-
Not specified in 
the framework

+
Clear actions to 
achieve circularity 
in cities

-
No indicators are pro-
posed

The two models are clearly providing principles inspiring a vi-
sion of the circular city. Both Williams’ socio-ecological concep-
tualization and ICLEI’s R-strategies diagram are interpreted by 
highlighting the spatial planning perspective of the proposed 
principles, in the following tables 5 and 6.
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Tab. 5. Williams’ Framework analysed through the spatial planning perspective 

Williams, J (2021) Explanation Spatial planning perspective 

Looping Reuse, recycling and 
energy recovery. 

Building refurbishment to increase the quality of urban and 
public spaces. 
Provision of closed-loop infrastructural systems like recycling 
ones.
Identification of positive-energy districts.
Inclusion of circular criteria into the green public procurement 
(recycled materials for intervening on buildings). 
Water and grey-water cycle management.
Waste-to-energy management.

Regenerate Regeneration of urban 
ecosystem and eco-
system services. 

Protection and restoration of natural capital.
Green and blue infrastructure network identification and pro-
tection. 
Incentives for nature-based solutions in urban areas. 
Integration of ecosystems services into urban planning tools. 

Adapt Communities able 
to adapt to change; 
collaborative planning; 
co-design practices; 
flexible design and 
temporary planning; 
raising awareness.

Collaborative planning. 
Co-design for climate change adaptation.
Temporary experimentation with citizens involvement (e.g. 
Amsterdam case study). 
Flexibility in planning towards temporary uses.
Flexible infrastructure that evolves with changing needs (e.g. 
scalable, movable, adaptable to new purposes).

Tab. 6. ICLEI’s framework analysed through the spatial planning perspective

ICLEI Explanation Spatial planning perspective

Rethink Adaptive urban systems that 
are self-sufficient, inclu-
siveness; equitable access 
to goods and services for all 
citizens. 

Incentives for circularity transition of the built environment 
fostering density, mixed-uses and high accessibility with 
public transport. 
Identification of cross-sectorial synergies to plan 
closed-metabolism districts.
Enable sustainable lifestyles through the identification of 
spaces for circular activities. 
Planning for multi-use spaces in strategic areas of the city.

Regenerate Harmonize with nature and 
embrace production systems 
that allow natural ecosystem 
to thrive; urban areas equipped 
to adapt to climate change 
impacts.

Protection and restoration of natural systems. 
Promotion of nature-based solutions in urban areas. 
Promotion of the transition to renewable energy.

Reduce Minimise material, water, 
energy use and waste genera-
tion; reduce material input and 
total emissions. 

Green public procurement with circular criteria for buildings 
and material use. 
Water and energy saving infrastructure and conservation. 
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Reuse longer and more frequent use 
of existing resources, products, 
spaces and infrastructure, thus 
extending and intensifying 
their use.

Identification of spaces for the reuse of objects and infra-
structure. 
Extend and optimize the use of spaces.
Incentives for second-hand markets and maintenance of 
existing spaces and infrastructures.
Support for car, bikes and scooter sharing and increase of 
accessibility to public transport. 

Recover Maximise the recovery of re-
sources.

Identification of spaces for the collection of waste.

By analysing these two frameworks, commonalities have been 
identified in order to build a unique proposal more targeted to 
urban planners, as presented by the arrows in figure 3.

The comparison reveals significant similarities between the 
two interpretations of the “Regenerate” principle when applied 
to urban planning practices (indicated by the green arrow in the 
figure). Both emphasize the protection and restoration of the 
city’s natural capital, the development of green and blue infra-
structure, and the integration of nature-based solutions within 
urban environments.

Another point of convergence is observed between Williams’ 
“Adapt” strategy and ICLEI’s “Rethink” strategy (highlighted 
by the orange arrow). Both approaches stress the necessity of 
preparing the foundation for profound changes in lifestyles and 
consumer behavior to guide the transition toward circularity. 
They envision an adaptive community that is conscious of glob-
al challenges and capable of adjusting to change. Flexibility in 
planning, including temporary use of spaces, multifunctionality 
of urban areas, co-design of climate change adaptation meas-
ures, reuse practices, and temporary experimentation, are in-
tegral elements of this vision, which is achieved through active 
citizen participation and engagement.

Regarding the “Loop” strategy in Williams’ framework, it 
shares similarities with ICLEI’s “Rethink,” “Reuse,” and “Re-
duce” strategies. As looping actions, the “Rethink” strategy par-
tially addresses the closure of urban metabolism and building 
refurbishment, while also promoting urban forms that facilitate 
the operation and expansion of eco-cycles throughout the city, 
such as high-density development, mixed-use areas, efficient 
public transportation networks, and district heating systems. 
Correspondingly, both the “Reuse” and “Reduce” principles are 
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3. Synergies between 
the framework of 
ICLEI and Jo Williams. 
(Author’s elaboration)
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interconnected: “Reuse” encourages the reutilization of spaces 
and supports accessibility to public transport, whereas “Reduce” 
focuses on enhancing water and energy-saving infrastructure to 
optimize urban flows and cycles. Lastly, ICLEI’s “Recover” prin-
ciple, when interpreted from a spatial planning perspective, pri-
marily concerns the identification of spaces dedicated to waste 
collection. Although it can be classified within the “Looping” 
strategies, its relevance is comparatively lower than the other 
linked principles.

This analysis suggests that the “Looping” concept effec-
tively combines two principles related to the urban strategy of 
avoiding consumption of new virgin soil by prioritizing the re-
use of existing infrastructure. Meanwhile, “Recover” and “Re-
duce” serve to support the closing-cycle vision by focusing on 
the identification of waste collection spaces and infrastructure 
for water and energy conservation, which are essential compo-
nents for closing loops at the city or regional scale and exert a 
significant influence on circular urban development.

3.5. The formulation of inspiring guiding principles 

As a consequence of the above reasoning, four principles 
that summarize and recompose the eight described above are 
proposed, aiming at clarifying them to policy makers to ex-
haustively guide a circular transformation of the city. It will 
support urban planners in interpreting circularity. The four 
principles are:

4. Four guiding 
principles to interpret 
the circular city. A 
proposal. (Author’s 
elaboration)
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Build nothing and reuse infrastructure and soils fostering zero-waste ideal
Reducing the consumption of natural resources and eliminating 
the concept of waste are fundamental priorities for achieving 
a circular economy. At the city level, this entails prioritizing 
and maximizing the use of existing assets within the urban en-
vironment. Policies should actively promote the reuse of un-
derutilized or abandoned buildings, areas, and infrastructures 
before considering new construction or the conversion of ag-
ricultural land. This approach is closely linked to the need to 
assess and enhance accessibility to existing services and goods, 
often through adaptive reuse practices. The implementation of 
circular economy principles can mitigate negative externalities 
such as greenhouse gas emissions, air and water pollution, land 
and soil degradation, and traffic congestion by optimizing con-
ditions and improving access to the city’s existing services. Fur-
thermore, practices of land decontamination should be encour-
aged. Actions such as reuse, recycling, and recovery are central 
in this context, focusing primarily on the efficient management 
of the city’s current assets. From this perspective, a circular city 
can be characterized as equitable, dense, inclusive, rational, and 
composed of recovered urban spaces.

Regenerate nature and with nature in urban areas
Ecosystem services are vital for sustaining urban systems due to 
their capacity to regulate microclimates and provide numerous 
benefits for the health and wellbeing of urban populations. Urban 
densification has led to the loss of green and blue infrastructure, 
thereby impairing the provision of these essential ecosystem 
services. This degradation contributes to increasingly polluted 
urban environments where the impacts of climate change—such 
as urban flooding, heat stress, biodiversity loss, and soil degrada-
tion—are intensified. The principle of regenerating nature seeks 
to address the urgent need to restore the ecological components 
of cities by revitalizing urban ecosystems and their associated 
services. The implementation of nature-based solutions and 
the creation or enhancement of green and blue infrastructure, 
referred to as “regenerating with nature,” operationalizes this 
principle by facilitating the reintegration of natural elements 
within urban contexts. From this perspective, a circular city is 
envisioned as regenerative, healthy, and green.
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Do better with less, reducing resources exploitation and optimizing the 
use of spaces 
This principle concerns optimisation practices, specifically 
maximizing the use of existing spaces and infrastructures. The 
concept of “doing better with less” emphasizes extending and 
intensifying the lifespan of these assets by using them more ef-
ficiently and for longer periods. At the city scale, this principle 
translates into reducing material consumption and dependence 
on scarce resources, enabling digital transitions, and promot-
ing multi-functionality to facilitate cooperation among diverse 
stakeholders. It also reflects the necessity of supporting a para-
digm shift in lifestyles and community behaviors, moving from 
ownership towards sharing practices. Urban farming contrib-
utes to this transition by fostering greater self-sufficiency with-
in urban areas, thereby decreasing reliance on limited resources. 
However, achieving an appropriate balance between urban and 
rural areas remains crucial in this context. From this perspec-
tive, the circular city is envisioned as optimized, efficient, and 
self-sustaining.

Adapt to change, fostering flexibility, resilience and inclusiveness 
Resource scarcity and climate change represent the most sig-
nificant challenges of our era. Cities are complex systems that 
evolve in response to changing practices and needs, and they 
must be designed to withstand increasingly frequent stressors. 
To achieve higher levels of sustainability, cities need to evolve 
toward a stable state that differs from their initial conditions. 
This concept aligns with widely accepted definitions of resilience, 
which can be fostered through knowledge sharing among urban 
institutions, communities, and networks. From a planning per-
spective, it is essential to address the uncertainty facing cities 
by anticipating change and creating flexible environments that 
allow urban forms and infrastructures to adapt (Williams, 
2021a). Planning should support temporary uses, encourage 
flexibility, and promote pop-up initiatives, while enhancing the 
role of cultural heritage through adaptive reuse. Cultural herit-
age is a driver for urban regeneration pathways and its reuse is 
substituting the demolition by prolonging the asset lifespan. In 
this regard, it is a way to conserve natural resources and to avoid 
new resource extraction. Moreover, adaptive reuse of cultural 
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heritage can generate circularity in its broader context, by im-
pacting the quality of public spaces and the quality of life of the 
inhabitants (Gravagnuolo, Monteleone & Fusco Girard, 
2024). Furthermore, community engagement in decision-mak-
ing processes and co-creation with citizens contribute to build-
ing an adaptive and resilient community that is more aware of 
challenges and better equipped to handle uncertainty. Inclusion 
and participation are crucial to ensuring that planning decisions 
affecting territorial transformation are collectively agreed upon 
by stakeholders and citizens. Under this framework, the circular 
city is envisioned as inclusive, re-creative, adaptive, and resilient.

Discussion of the four principles
The proposed new framework is founded on principles designed 
to guide policy-makers in envisioning cities through a circular 
lens, with a specific focus on how spatial planning can effective-
ly shape the transition of cities toward circularity. This perspec-
tive distinguishes the model from existing frameworks, which 
often emphasize other elements such as household waste pre-
vention or goods consumption.

Within this framework, reuse is not primarily about the 
recycling of products and materials but centers on the reuse 
of underutilized or vacant public spaces and infrastructures, 
thereby promoting the principle of avoiding the consumption 
of new virgin land. For urban planners, reuse represents the 
most potent strategy to achieve zero waste, where degraded ur-
ban areas are considered waste. While closing material cycles is 
important, achieving zero waste at the city scale is often chal-
lenging; however, cities can be designed to minimize energy and 
water consumption.

Regarding the regeneration of nature and the integration of 
natural elements within urban environments, the focus lies on 
introducing green spaces that provide ecosystem services aimed 
at improving public health and wellbeing. This principle tran-
scends merely regenerating areas to close biological cycles, also 
addressing the often-neglected aspect of urban health.

The principle of adapting to change emphasizes fostering ad-
aptation, resilience, and inclusiveness. It highlights a paradigm 
shift in social values, beliefs, and lifestyles, alongside the neces-
sity to manage uncertainty through the multifunctional use of 
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spaces. In this context, culture is reinforced as a catalyst for urban 
regeneration and innovation, strengthening local identity and 
encouraging community engagement. The active involvement of 
citizens in the planning process is therefore underscored.

The principle of doing better with less addresses gaps in ex-
isting models by promoting the digital transition and encour-
aging shared services, from mobility solutions to housing and 
workspaces. This approach optimizes knowledge and usage 
within the city. Consequently, this principle permeates the oth-
er three, acting as an enabler of practices that support the re-
alization of all strategies. Moreover, the principles exhibit syn-
ergies and mutual influences, collectively contributing to the 
creation of the circular city, as illustrated in figure 5.

Validation of the four principles
The key principles have been validated through an anonymous 
questionnaire that has been shared with policy-makers, aca-
demia and experts in the circular economy field. 

More specifically, the overall methodology has been de-
scribed, providing details of the interpretation of each princi-
ple. Respondents, after giving some details about their working 
institution and their job position, were asked to express their 

5. Relations between 
circularity principles. 
(Author’s elaboration)
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opinion about the sufficiency and efficacy of the four guiding 
principles being aware that the aim of the research is to over-
come a vision of the circular city limited to flows management 
and proposing a more holistic and transversal framework, 
where the spatial dimension of circularity plays an important 
role. It has been underlined that the framework should serve 
to guide the future transformations of the city with a view to 
circularity, being the principles adapted at the service of poli-
cy-makers. The questionnaire has been translated into Italian 
language in order to enlarge the sample as much as possible. 
A total of 37 answers have been collected, the vast majority in 
Italian language (34 out of 37). 

The following figure 6 shows that the respondents mainly 
work in municipalities and universities, and from the job profile 
it is possible to highlight that the majority of civil servants are 
working in the urban planning departments, thus dealing with 
the preparation of new plans for their municipality. 

When it comes to the validation of the four principles, they 
have been formulated in a way that was possible for interview-
ees to understand better their main focus and why they have 
been considered important in a circular city vision. The princi-
ples have been proposed as follows: 

1.	 Eliminate the concept of waste, through the reuse of soils 
and infrastructures;

2.	 Regenerate nature and part of the city with solutions in-
spired by nature, acknowledging the city’s regenerative 
capacity;

6. Respondents’ profile 
in terms of Institution 
(Author’s elaboration)
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3.	 Improve the effectiveness of solutions by pursuing a 
lower consumption of resources;

4.	 Rethink urban areas, planning for adaptability and flexi-
bility.

Answers are summarized in figure 7. 54% of the respondents 
agree that principles are overall exhaustive. For the remaining 
46%, the possibility of letting them write some comments has 
been precious. In fact, from the motivations they provided in 
the text boxes, two overall considerations came out: firstly, it 
became clear that some principles could be finalized and ex-
pressed in a clearer and straight-to-the-point way; secondly, 
many of the proposed additions were indeed too specific to be 
included in guiding principles. In conclusion, the overall valida-
tion of the four principles was successful. 

Thanks to these answers, the principles have been fine-tuned as 
presented in the previous paragraphs and reported below: 

1.	 Build nothing and reuse infrastructure and soils, foste-
ring the zero-waste ideal.

2.	 Regenerate nature and with nature in urban areas.
3.	 Do better with less, reducing resources exploitation and 

optimizing the use of spaces.
4.	 Adapt to change, fostering flexibility, resilience and inclu-

siveness.
The four guiding principles are designed to help policy-makers 
shape a vision of the circular city by supporting the identifica-
tion of future-proof strategic pathways for territorial develop-
ment. In the following chapters, an operational tool is also pro-
posed and the innovative methodology further detailed.

7. Interviewees’ 
opinion about the 
exhaustiveness of 
the four proposed 
principles for planning 
circular cities. (Author’s 
elaboration)
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Notes

1  The Ellen MacArthur Foundation identified a set of six actions that busi-
nesses and governments can take in order to transition to a circular economy: 
Regenerate, Share, Optimise, Loop, Virtualise, and Exchange. Together they 
represent the RESOLVE framework.
2  https://assets.website-files.com/5d26d80e8836af2d12ed1269/611cdc96e-
76d1368c3cff8a6_20210809%20-%20frameworks%20-%20Key%20Elemen-
ts%20of%20CE%20-%20A4.pdf
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4. A decision-making 
tool supporting spatial 
planning

4.1. The approach

To promote the transition towards circularity at the city scale, it 
is crucial to focus on the built environment and the natural capi-
tal of the city, as well as on the role of citizens in supporting and 
adapting to this transition. A shift in social behaviour and values 
is necessary, and this aspect is increasingly relevant at district 
and neighbourhood levels. Scholars widely agree that a one-size-
fits-all approach is inadequate for simplifying and systematiz-
ing the operationalization of the circular city concept. Instead, 
a flexible approach should be pursued, one that establishes the 
fundamental principles of circularity while allowing adaptation 
to local specificities in practice. The preservation of diversity and 
social values is essential for a successful transition, which must 
be shared with citizens to ensure effective implementation.

The critical role of spatial planning is clearly recognized in 
the literature (Fusco Girard & Nocca, 2019; Turcu & Gil-
lie, 2020; van der Leer, van Timmeren & Wandl, 2018; Wil-
liams, 2020, 2023). For circular processes and synergies to be 
implemented in urban spaces, they must be integrated within 
urban planning tools, which serve as instruments for reorgan-
izing cities and, in this context, act as enablers for holistic trans-
formations towards circularity.

Although the concept of spatial planning lacks a universal 
definition across Europe, the scale of planning significantly in-
fluences its application. The term spatial planning encompass-
es national and transnational planning, regional policies, and 
detailed land-use planning (European Commission - DR for 
Regional Policy and Cohesion, 1997). Spatial planning in-
struments in European countries can be categorized as follows: 
national policies and perspectives; strategic tools or spatial 
strategies that identify broad spatial development patterns be-
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yond municipal boundaries; masterplans or spatial framework 
plans closely linked to local contexts and typically enacted at 
the local scale; and regulatory tools governing land use trans-
formation (European Commission - DR for Regional Poli-
cy and Cohesion, 1997; United Nations, 2008).

Within this classification, spatial framework plans appear most 
suitable for integrating circular-inclusive considerations due to 
their local scale and strategic nature. The local scale generally cor-
responds to the lowest governance level responsible for city plan-
ning through instruments such as masterplans and regulatory 
tools. In all Member States, municipalities or associations of mu-
nicipalities govern the local planning level. These planning instru-
ments, enacted at the municipal level, guide territorial transfor-
mation both strategically and structurally. The proposed method-
ology aims to impact the strategic dimension of municipal spatial 
framework plans by integrating circularity into the definition of 
strategies embedded within urban planning procedures and tools.

Spatial framework plans can:
•	 Provide long-term objectives, principles, and goals.
•	 Identify future patterns for urban development.
•	 Serve as a framework for detailed local planning and regu-

lation.
•	 Connect national and strategic guidance with binding pro-

visions of more detailed zoning plans.
Consequently, the primary urban domains addressed by these 
plans are:

•	 The built environment asset (technological domain), en-
compassing buildings and grey infrastructure for mobility 
and transport.

•	 The natural capital of the city, represented by green and 
blue infrastructures.

•	 The social capital, which includes governance structures, 
stakeholders, and citizens.

By adapting urban targets from existing holistic models, this 
framework aligns with the well-established understanding of 
the city as a complex socio-ecological-technical system (SETS). 
In this research context, and similarly to Markolf et al. (2018), 
the social domain includes both actors, with their roles and 
activities, and institutions. Governance, cultural values, tacit 
knowledge, financing, policies and regulations, and citizens are 
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all components of the social domain. At a finer scale, education, 
communication, lifestyle choices, and decision-making process-
es are also included, as they shape public understanding and en-
gagement. The ecological domain comprises the environment, 
its functions (e.g., food production, climate regulation, nutrient 
cycling), and behaviours, including efforts to protect, main-
tain, and restore ecological elements that provide ecosystem 
services, thereby enhancing human wellbeing and mitigating 
climate change impacts. The technological domain encompass-
es physical and digital infrastructure, as well as software and 
decision-support systems (Grabowski et al., 2017; Markolf 
et al., 2018). These three components are deeply interrelated; 
for example, land use practices fall within the ecological domain 
since soil is a finite natural resource, but how soil is managed 
and utilized is also inherently tied to the social domain.

Once identified spatial plans as suitable tools to integrate cir-
cular economy principles, the following paragraphs will present 
the methodology itself, which consists in an innovative interpre-
tation of the Strategic Environmental Assessment procedure.

4.2. The strategic environmental assessment, an overview

Many European directives and policies provide flexible frame-
works that influence spatial planning due to their binding nature 
(European Committee of the Regions et al., 2018). European 
regulations focus on thematic areas such as environmental im-
pact assessment, energy consumption, maritime legislation, ter-
ritorial cohesion, rural development, territorial cooperation, and 
urban and transport policies (ESPON, 2018). Among these, the 
Strategic Environmental Assessment (SEA) Directive and the En-
vironmental Impact Assessment (EIA) Directive have a clear and 
direct impact on spatial planning by requiring urban transforma-
tions to meet environmental sustainability criteria and mitigate 
potential negative effects. While other directives, such as the 
Flood Directive, also affect spatial planning, the SEA and EIA di-
rectives uniquely impose binding procedures on Member States.

The SEA specifically aims to evaluate the environmental im-
pacts of policies and plans, addressing potential harm to natural 
components like soil, water, air, flora, fauna, cultural heritage, 
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and biodiversity. Its overall goal is to promote sustainable de-
velopment and ensure a high level of environmental protection. 
The directive’s transposition varies across Member States, re-
flecting national governance specificities to achieve the high-
est environmental standards (Cerreta & De Toro, 2012; 
McLauchlan & João, 2012).

Importantly, SEA is designed as a proactive process to sup-
port the drafting of plans and programmes, integrating environ-
mental and sustainability considerations early in decision-mak-
ing rather than assessing them after adoption (Cerreta & Rus-
so, 2023; Fischer, 2010; Floris et al., 2023). Although SEA’s 
effectiveness has varied (Cerreta & Russo, 2023; Lodrini, 
Anghinelli & Ronchi, 2023; Mazzeo, 2023; Tondelli, 2013), 
recent successful examples demonstrate its flexibility to address 
emerging challenges such as climate change mitigation, adapta-
tion, and biodiversity loss (Commission & Environment, 2013; 
European Union, 2013; Floris et al., 2023). Scholars and prac-
titioners advocate for a broader, more strategic interpretation of 
SEA to address long-term sustainability issues including social 
challenges and overpopulation (European Commission, 2019; 
Office of the Deputy Prime Minister, 2003).

SEA’s impact tends to be greater at local governance levels, 
where spatial planning is more detailed and data availability is 
higher, compared to higher-level plans and programmes (Euro-
pean Commission, 2019). Detailed assessments benefit from 
extensive baseline data such as population trends and geo-
graphical contexts, which facilitate informed decision-making.

Recognizing the need to assist policy-makers without cre-
ating new bureaucratic burdens, an innovative circular econ-
omy-oriented interpretation of SEA has been proposed to ad-
dress circularity at the local scale. SEA’s existing legal frame-
work, already familiar to practitioners, offers adaptability to 
local needs and emerging challenges, making it a practical tool 
for integrating circular economy principles into urban planning 
with minimal additional costs or procedural complexity.

SEA is primarily considered a decision-support tool. The fol-
lowing guidelines and examples aim to integrate SEA’s proce-
dural steps into circular-inclusive urban planning, helping poli-
cy-makers recognize the role of circular economy in sustainable 
urban development and providing a clear process for adoption.
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8. Details of the SEA 
stages. Author’s 
elaboration based on 
(European Union, 2001) 
as also adapted in 
Ioppolo et al., (2019).
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Historically, both SEA and EIA originated in the United 
States in the 1980s to assess potential environmental impacts 
of plans and projects. The EIA Directive (85/337/EEC) was the 
first to be adopted in Europe, focusing on significant public and 
private projects. The SEA Directive (2001/42/EC), introduced 
in 2001, specifically targets plans and programmes, and was 
implemented by Member States by 2004, although delays oc-
curred. The SEA Protocol, adopted in 2003 under the Conven-
tion on Environmental Impact Assessment in a Transboundary 
Context, provides an international framework for SEA (United 
Nations, 2003).

The SEA Directive aims to integrate environmental consid-
erations into the preparation and adoption of plans and pro-
grammes with significant environmental effects, promoting 
sustainable and effective decision-making by including relevant 
environmental information early in the process (European 
Commission, 2001).

The directive also defines which plans and programmes re-
quire assessment and which may be exempt through a screening 
procedure. Most spatial, town, country, and land use planning 
documents are subject to SEA, followed by water management, 
transport, rural development, and energy plans (European 
Commission et al., 2016).

The SEA procedure generally includes the following key stag-
es: scoping; preparation of the environmental report consider-
ing planning alternatives; public consultation; decision-mak-
ing; and monitoring (European Commission webpage, n.d.; 
European Union, 2001; Ioppolo et al., 2019).

The scoping phase is aiming at understanding the scope of 
the plan through the collection of external factors that can af-
fect the proposed strategies and the identification of relevant 
programmes and environmental protection objectives. Mak-
ing a parallel with the process of plan-making, the gathering of 
baseline information starts in this early stage and the potential 
environmental problems are explored. The environmental sus-
tainability framework is identified, representing the means to 
assess the environmental performance of the plan. It represents 
how the plan is assessed in terms of environmental effects, and 
describes how these latter are identified, analysed and com-
pared. The first draft of the objectives of the plan is defined and 
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consultations are usually occurring together with the Environ-
mental authority to ensure that the significant potential nega-
tive impacts of the plan are considered. The plan objectives are 
those selected by the political government in charge of adopting 
the plan, usually through a process of public and experts’ con-
sultation, but they express their vision for the territory. The ob-
jectives of the plan are in principle different from the environ-
mental sustainability objectives, even though they may overlap 
in some cases. Since governments are required to permeate their 
objectives with sustainability considerations, the overlapping is 
possible and environmental sustainability objectives may help 
promoting ideas to achieve it. Local planners must take into 
account also external objectives coming from other plans and 
strategies that, if binding must be respected and the plan objec-
tives have to be coherent with them. 

Scoping report also includes the list of authorities and en-
tities that might have a stake in the decisions included in the 
plan, specifically targeting environmental authorities and insti-
tutional actors (e.g. regions, other municipalities).

After having framed the state of the art of the territory, hav-
ing defined the objectives of the plan and the environmental 
protection objectives, the preparation of the environmental re-
port starts. In this phase the coherence between the objectives 
of the plan and the environmental protection objectives is con-
ducted, together with the assessment of internal consistency 
between the various objectives of the plan. 

The Directive also requires the development of “reasonable” 
planning alternatives that should be described and assessed in 
the environmental report. In many Member States the “zero 
alternative” is always considered, meaning that at least the sce-
nario in absence of the plan has to be considered and used for 
comparison. 

Once alternatives have been explored and assessed, the 
choice on the most appropriate planning scenario occurs and its 
possible environmental effects on resources like soil, air, water 
and on population, flora, fauna, biodiversity, cultural heritage 
and landscape are described, together with conditions to the 
transformation or mitigation actions.

Consultations of the environmental report is required by the 
Directive which, however, is not mentioning specific timing for 
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consultation. It is only written that consultations have to be con-
ducted in “appropriate time frames”. General public and consulta-
tion bodies have the opportunity to express opinions and com-
ments on the environmental report, giving feedback on the ac-
tions of the plan. This stage is foreseen in a sufficient time before 
the plan is adopted and the legislative procedure starts, in order 
to be able to implement changes. In fact, consultees’ opinions 
should be used to improve the plan that will be shaped in its final 
form, ready to be adopted by the competent public authority. All 
the comments received during consultations have to be evalu-
ated and, if not implemented in the plan for any motivation, a 
reasoned opinion should accompany the consolidated draft.

In terms of citizens’ involvement, the SEA Directive is en-
couraging and enabling citizens’ participation at strategic lev-
el. It is also a tool to empower citizens in taking part of poli-
cy-making and planning their territory as well as increase their 
awareness about environmental sustainability. Notwithstand-
ing, more efforts are needed to increase engagement and an ef-
fective co-design of the strategic dimension of the plan (Euro-
pean Commission, 2019). Indeed, it is true that there is the re-
quirement for public participation, but there is no requirement 
that considerations coming from consultations will shape the 
design of the plan (Acharibasam & Noble, 2014).

Together with the assessment of alternatives, the monitor-
ing of the effects of the plan is one of the most challenging steps 
of the procedure. The Directive imposes to develop a monitor-
ing scheme and methodology to track the environmental effects 
that the plan is producing to show whether they are as predict-
ed in the environmental report. If substantial gaps are identi-
fied, actions must be undertaken in order to modify the plan. 
Indeed, the response to adverse effects should be appropriate 
and timely. Successful experiences are rare in this regard and en-
vironmental monitoring often stops after the adoption of the 
plan (European Commission, 2019; Lodrini, Anghinelli & 
Ronchi, 2023). In fact, in order to be successful, a monitoring 
strategy should identify a responsible subject for the task, who 
has the role of preparing a report according to a specific time-
frame agreed in the environmental report. A communication 
and dissemination strategy for the results included in the report 
should be prepared, as well as procedure for assessing corrective 
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actions, modification or variations of the plan (Lodrini, Anghi-
nelli & Ronchi, 2023).

The compliance of the SEA with the procedures included 
in the Directive, does not necessarily reflect the ability and 
effectiveness of the SEA in terms of its real influence on deci-
sion-making and its outcome (Acharibasam & Noble, 2014). 
The characteristic that makes the SEA really effective is that the 
process has to be integrated into the decision-making since the 
beginning. 

4.3. The circular-inclusive SEA: a proposal 

At present, resource efficiency, circular economy, climate change 
mitigation and adaptation, sustainable cities, and soil protec-
tion are not explicitly addressed within the SEA Directive, al-
though the SEA is recognized as making a significant contribu-
tion to the prevention of biodiversity loss and the protection 
of natural capital (European Commission, 2019). Addressing 
this gap, the proposed methodology aims to overcome these 
limitations by adapting the established SEA procedural steps 
to incorporate themes, objectives, and procedures pertinent to 
circular economy principles. If adhered to, this approach will 
result in a circular-inclusive spatial framework plan. Through 
the integration of circular economy considerations into the SEA 
process, the overarching objective is to facilitate a multidiscipli-
nary assessment of spatial framework plans that accounts for 
the multidimensional nature of sustainability, encompassing 
social, economic, environmental, and cultural dimensions.

The proposed circular-inclusive SEA constitutes a strategic 
and qualitative level of appraisal that considers significant as-
pects of circular economy related to spatial plans. Building upon 
the requirements of the SEA Directive, this approach enriches 
the assessment by introducing integrative objectives, and di-
verse implementation strategies. Furthermore, the methodolo-
gy envisages stakeholder participation to highlight key environ-
mental, circular economy, and sustainability constraints. The 
circular-inclusive SEA also provides guidance on monitoring the 
effects of the plan, thereby incorporating the final stage of the 
proposed methodology.



94 Planning for circular cities

Drawing on and adapting the integrative assessment frame-
work for local development plans proposed in the English context 
(Office of the Deputy Prime Minister, 2004), the present circu-
lar-inclusive SEA proposal is founded on the following principles:

•	 Objectives-led: The framework establishes clear objecti-
ves to define the direction of the desired changes, which 
can subsequently be monitored through specific targets.

•	 Iterative: The assessment procedure is organized into 
distinct, successive stages that can be revisited if circular 
economy criteria are not satisfactorily met. Decision-ma-
king processes should follow this iterative scheme, resul-
ting in a more comprehensive evaluation of circularity.

•	 Data and evidence-based: Spatial plans are grounded in 
a baseline analysis to identify local trends and challenges. 
Access to enriched data enhances the baseline, thereby 
improving the capacity to measure and monitor the plan’s 
circular economy impacts.

•	 Inclusive and innovative: Inclusion must be promoted 
both within governance structures and among the public 
and stakeholders. Circular economy assessments typically 
require cross-sector collaboration across municipal depart-
ments. However, the prevailing tendency to operate in silos 
constitutes a significant barrier to achieving circular urban 
development. Early inclusion of citizens and stakeholders, 
facilitated by innovative and digital tools, fosters greater 
participation and enhances plan implementation.

•	 Timely: The assessment process must be aligned with the 
plan preparation timeline to ensure that results are avai-
lable for prompt integration.

•	 Transparent: Decisions should be guided by a clear, strai-
ghtforward methodology accessible to non-expert audiences.

•	 Useful: The framework must provide clear conclusions and 
actionable recommendations for enhancing the circularity 
of the plan and for the subsequent monitoring of its effects.

•	 Multi-dimensional and multi-criteria: The assessment 
must address the plan’s social, economic, and environmen-
tal effects across multiple urban dimensions. Accordingly, 
diverse criteria, tools, and indicator types should be em-
ployed to capture the varied nature of the plan’s potential 
impacts.
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As outlined in the introduction, this proposal does not es-
tablish a new framework but rather integrates circular econo-
my-related considerations into existing, well-established proce-
dures. Specifically, two stages are crucial for rendering spatial 
framework plans circular-inclusive: the scoping phase and the 
preparation of the environmental report, which correspond to 
the initial phases of plan-making. Conversely, the consultation 
and plan adoption phases are procedural steps undertaken by 
public authorities once strategic decisions and actions are de-
fined; thus, these latter stages do not require integration within 
the proposed methodology.

An analysis of the SEA Directive’s requirements for scop-
ing and environmental report preparation reveals that funda-
mental aspects supporting the integration of circular econo-
my approaches into spatial plans are overlooked, as the focus 
remains exclusively on environmental impact assessment. 
The proposed methodology seeks to expand the original en-
vironmental scope of SEA toward a broader sustainability 
assessment encompassing economic, social, cultural, and in-
stitutional dimensions. Circular economy principles permeate 
every step that policy-makers must undertake when drafting 
plans. The scoping phase should elucidate the plan’s scope 
and identify relevant circular economy targets to be pursued 
locally. The methodology recommends considering relevant 
higher-tier policies on circular economy to incorporate their 
targets into the appraisal framework, thereby ensuring coher-
ence between the plan’s objectives and overarching sustaina-
bility and circular economy goals.

To assist decision-makers, the methodology provides a 
list of circular economy objectives aligned with global poli-
cies and agreements. These objectives must be tailored and 
prioritized according to local conditions. This approach of-
fers a flexible vision adaptable to diverse contexts, thereby 
reinforcing the physical, cultural, and environmental values 
of localities. Consequently, some objectives may be irrelevant 
in certain contexts, depending on municipal characteristics. 
To integrate circular objectives effectively, a detailed base-
line framework of the territory must be developed during 
the scoping phase to inform and support the formulation of 
circular economy strategies. Relevant information to be gath-
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9. A proposal for the 
circular-inclusive SEA. 
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ered aligns with the four circular economy principles outlined 
in the preceding chapter.

Following the formulation of circular objectives, the meth-
odology proposes assessing internal coherence within the plan 
and external coherence with other policies. Additionally, a ten-
tative list of indicators is suggested to evaluate the performance 
of the circular spatial plan.

This overview is synthesized in figure 9, where all proposed 
procedural integrations to the existing SEA process are high-
lighted in light blue. Orange arrows on the left of the figure rep-
resent new circular economy-specific inputs provided to poli-
cy-makers to guide their planning strategies and actions toward 
these principles and practices.

For each of the two most significant circular-inclusive phas-
es more details are provided in the following chapters. 
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5. BASELINE INFORMATION AND CIRCULARITY FRAMEWORK 
FOR THE APPRAISAL ENRICHING THE SCOPING PHASE*

5. Baseline information and 
circularity framework

The scoping phase is aiming at understanding the context and 
establishing a baseline according to which spatial plan will be 
assessed. In this regard, the SEA scoping stages mentioned 
above, have been integrated as follows. 

5.1. Baseline information to collect

Spatial plans typically include demographic trends and analyses 
of the dynamics of the city’s main economic sectors, as they aim 
to match supply with hypothetical demand, such as for hous-
ing and infrastructure. Consequently, a baseline framework is 
usually developed to support the definition of planning strate-
gies. However, this framework can be further enriched by incor-
porating core aspects that policy-makers require to effectively 
guide strategies toward a more circular urban environment. In 
this regard, highlighting both the potential opportunities and 
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strengths of the territory, as well as its threats and weakness-
es, provides a comprehensive picture of the current state of 
the area. This overview facilitates the identification of priori-
ties and informs strategic planning. Additionally, an analysis of 
exogenous factors can assist local administrations in develop-
ing alternative scenarios, which will be assessed in subsequent 
phases of the appraisal process. Ideally, the baseline framework 
should reveal both the territorial potentials and threats, as well 
as the current status regarding the achievement of goals and 
targets established at higher governance levels.

As discussed in Chapter 3, §3.5, four guiding principles serve 
to interpret circularity within urban planning tools: (i) building 
nothing new and reusing existing infrastructure and soil to pro-
mote the zero-waste ideal; (ii) regenerating nature and working 
with nature within urban areas; (iii) doing better with less by 
reducing resource exploitation and optimizing space utilization; 
and (iv) adapting to change by fostering flexibility, resilience, 
and inclusiveness. These four principles provide a conceptual 
foundation for determining the types of information necessary 
to construct a baseline framework that supports circular-inclu-
sive strategies. To organize this discussion, the required infor-
mation has been analyzed across social, ecological, and techno-
logical domains, consistent with the approach proposed in §4.1. 
The following table summarizes the information to be mapped, 
as detailed in the subsequent paragraph.
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Tab. 7. Information to be mapped in support of a circular approach. (Author’s elaboration)

Social domain Ecological domain Technological domain

Build nothing 
and reuse

Quality of existing public spaces 
and infrastructure.
Accessibility to existing infra-
structure, green areas and pub-
lic services, also with regard to 
fragile groups. 
Social housing quality and suf-
ficiency.
Existing economic activities 
already related to CE and their 
accessibility.

Brownfields ecologi-
cal status.

Enlighten the potential of reuse 
through the map of abandoned 
or un(der)used buildings.
Quality of the built environment 
and expeditious materials stock 
analysis.
Existing energy communities, 
waste treatment plants, centres 
for the reuse of goods, sustain-
able water drainage already in 
place.

Regenerate 
nature and with 
nature

Cultural ecosystem services 
offer. 
Accessibility to green and blue 
infrastructure.

Health of ecosys-
tems.
Regulation offered by 
ecosystem services.

Existing NBS and the ecosys-
tem services they provide.

Do better with 
less

Sharing practices like bike-shar-
ing and car-sharing offer. 
Public transport efficacy.
Timing of the city activities

Provisioning ecosys-
tem services offer.

Density of mix-uses.
Industrial symbiosis processes.
Access to digital technologies 
and smart working.

Adapt to change Existing bottom-up initiatives 
related to CE.
Existing collaboration agree-
ments for the care of urban 
commons.

Cooling capacity to 
regulate urban heat 
island effect. 
Risk assessment 
towards natural dis-
asters.

Places where to set urban mul-
ti-functional hubs.
Cultural initiatives for the inno-
vative use of spaces.

Social domain analysis in support of a circular approach – information to 
be collected
According to the first key principle of circularity, the reuse of 
existing infrastructure and soils must be prioritized. This en-
tails assessing and promoting the current quality, quantity, and 
accessibility of these assets. The overarching objective is to max-
imize and optimize the use of existing resources before design-
ing and constructing new infrastructure. In alignment with this 
circular reuse approach, it is essential to map the proximity of 
the population to existing public spaces, green areas, and pub-
lic facilities, with particular attention to vulnerable and fragile 
groups, such as older adults and children. The analysis should 
identify areas where access to public facilities is achievable with-
out reliance on private vehicles. Additionally, qualitative assess-
ments of public services, including social housing, are crucial, as 
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the quality and sufficiency of these services significantly influ-
ence users’ experiences.

To encourage reuse practices that contribute to sustainable 
lifestyles, it is important to allocate land for facilitating the ex-
change of second-hand products and materials. Therefore, it 
is necessary to identify whether circular economy-related eco-
nomic activities exist within the city, their locations, accessibili-
ty, and spatial distribution. Such activities include repair shops, 
leasing services, and second-hand markets. Examples of circu-
lar business models include charity shops; electrical equipment 
repair services; vehicle hire and rental; second-hand vehicle 
sales; clothing and shoe repair; clothing alteration and tailor-
ing; clothing hire; household goods repair; leasing of personal 
goods; farm shops with pick-up services; linen hire and laundry 
services; and restoration and preservation in construction. The 
presence and spatial arrangement of these services represent 
significant drivers of circularity, as they have the potential to 
influence consumer behavior.

Regarding the principle of regenerating nature and work-
ing with nature, the social dimension pertains to the benefits 
provided by cultural ecosystem services for human health and 
wellbeing. Although further details on this concept are ad-
dressed in the ecological domain, policy-makers should specif-
ically map the accessibility of green and blue areas within the 
city to identify where improvements are necessary. Ensuring 
access to these areas is fundamental to enabling cultural eco-
system services. Furthermore, it is important to understand 
the types of cultural activities occurring within these green 
and blue spaces, as well as the roles played by cultural associa-
tions in this context.

The principle of doing better with less is particularly rele-
vant to the social dimension, given that resource optimization 
and space utilization are closely linked to citizens’ behaviors and 
lifestyles. A circular economy vision necessitates the develop-
ment of adequate infrastructure and the promotion of shared, 
low-carbon mobility solutions. To devise coherent strategies, it 
is essential to assess the effectiveness of sharing practices, such 
as car-sharing and bike-sharing services, by evaluating both 
their accessibility and the quality of infrastructure supporting 
low-carbon mobility. The efficiency of public transportation 
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systems also plays a critical role in optimizing shared mobility 
solutions. Moreover, space optimization is crucial in a circular 
city, which should be understood not only spatially but also 
temporally, considering the timing and duration of space usage. 
A comprehensive understanding of current practices regarding 
underused or unused spaces and infrastructures is necessary to 
propose solutions that enhance flexibility and optimization.

The final principle, adapting to change through fostering 
inclusiveness, flexibility, and resilience, must also be integrat-
ed into urban planning. From a social perspective, this involves 
promoting pop-up initiatives, temporary uses, and the active 
inclusion of citizens in planning processes to build circular com-
munities. This requires strong collaboration with residents and 
the development of initiatives encouraging their participation 
in civic life and public space stewardship. Accordingly, existing 
bottom-up initiatives for the administration of urban commons 
should be mapped, assessing their locations, city-wide impacts, 
and the circularity principles they primarily address.

Ecological domain analysis in support of a circular approach – information 
to be collected
The interpretation of the “build nothing and reuse” principle 
within the ecological dimension emphasises avoiding the con-
sumption of new virgin soil and instead promoting land decon-
tamination practices aimed at the regeneration of brownfield 
sites. These brownfield areas represent a significant resource 
for circular urban development, as they are typically situated in 
highly accessible urban locations. The primary barrier to their 
reuse lies in potential soil contamination resulting from previ-
ous industrial activities. Therefore, it is strongly recommended 
to establish a comprehensive framework assessing the current 
quality status of these areas, alongside an evaluation of their 
potential for transformation, particularly regarding circular ac-
tivities that could be established there.

The principle of “regenerating nature” exerts the most influ-
ence within the ecological domain. The Strategic Environmen-
tal Assessment (SEA) Directive already addresses key ecological 
concerns, including climate status, soil degradation, biodiversi-
ty (flora and fauna), water and air quality, and natural habitats. 
To reinforce the interconnection between the social and ecolog-
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ical components of the city, it is proposed not only to map the 
condition and health of these ecosystems but also to analyze 
the benefits they provide to the social sphere. Such an approach 
can inform policy-making by fostering strategies that simulta-
neously promote ecosystem quality and enhance human health 
and wellbeing. Cultural, regulating, supporting, and provision-
ing ecosystem services offer numerous benefits, particularly 
regarding health and wellbeing (Millennium Ecosystem As-
sessment, 2005). Supporting services are foundational for the 
production of all other ecosystem services; unlike provisioning, 
regulating, and cultural services, their impacts on people tend 
to be indirect or occur over extended timeframes, whereas the 
effects of the other categories tend to be more direct and imme-
diate (Millennium Ecosystem Assessment, 2005).

Green and blue infrastructures, which provide essential eco-
system services in urban areas, are increasingly critical to ad-
dressing major urban challenges, including climate change ad-
aptation and decoupling urban growth from the consumption 
of finite resources to foster circular and resilient cities and com-
munities. Among the available methodologies to assess ecosys-
tem services, analyzing the balance between demand and sup-
ply is particularly suited to inform and evaluate urban policies 
(De Luca, Martin & Tondelli, 2021; Wolff et al., 2015). The 
identification of mismatches between the demand for and the 
supply of ecosystem services offers vital information to tailor 
urban policies and develop strategies aimed at reducing gaps in 
areas where demand significantly exceeds supply. Urban plan-
ning decisions affect both demand and supply: supply is con-
tingent on the availability, location, and quality of ecosystems, 
while demand depends on population density, availability of 
public spaces, and their functions (Geneletti et al., 2019). Giv-
en the varying meanings of ecosystem service concepts depend-
ing on the specific service analyzed, assessment methodologies 
must be adapted accordingly and constrained by data availabil-
ity (Wolff et al., 2015). It is therefore advisable for local deci-
sion-makers and their transdisciplinary teams to identify the 
ecosystem services most pertinent to their planning area and to 
align urban policies with the outcomes of these assessments. In 
accordance with the “regenerating nature” principle, particular 
emphasis should be placed on regulating ecosystem services, es-
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pecially carbon storage and sequestration, as well as the capaci-
ty of vegetation to capture pollutants.

Regarding the “doing better with less” principle, the focus 
shifts toward optimizing the supply of provisioning ecosystem 
services, with particular attention to urban and peri-urban ag-
ricultural activities, which should be identified and spatially 
mapped within cities.

Finally, under the principle of “adaptation,” policy-makers 
should promote the expansion of nature-based solutions (NBS) 
infrastructure in urban areas to manage extreme climate-relat-
ed events. This includes mapping the cooling capacity of urban 
ecosystems to evaluate the city’s ability to mitigate the urban 
heat island effect and to guide interventions in the most af-
fected zones or areas inhabited by vulnerable populations. Air 
quality regulation is also critical in urban settings experiencing 
elevated pollution levels. In addition to ecosystem service as-
sessments, the production of risk maps is encouraged, includ-
ing flood risk and seismic hazard analyses. These maps should 
focus on the three components of risk: exposure, vulnerability, 
and hazard. This tripartite framework provides a valuable basis 
for directing planning strategies, particularly by reducing expo-
sure through land-use prescriptions and incentives aimed at de-
creasing the vulnerability of the built environment.

Technological domain analysis in support of a circular approach – 
information to be collected
As mentioned in §4.1, the technological dimension of the city 
is related to buildings and grey infrastructures, such as water 
and transport infrastructures, industrial systems and energy 
systems. The analysis is usually including the structural asset 
of the territory.

Assessing the technological component according to the 
“build nothing and reuse” principle of the circular economy 
involves highlighting the potential for reusing existing spac-
es and infrastructure, as well as identifying synergies between 
different sectors. This approach aligns with the overarching 
goal of promoting a zero-waste ideal. Although the analysis of 
urban metabolism provides a foundational understanding, it 
remains insufficient on its own as it lacks explicit spatial impli-
cations. Within this context, the zero-waste ideal is interpret-
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ed in both physical and functional terms. Firstly, municipal-
ities must undertake comprehensive mapping of abandoned 
infrastructure within their territories to gain an overview of 
unexploited spatial potential. Secondly, renovation efforts 
should be prioritized to condition the construction of new in-
frastructure on the reuse and maintenance of existing assets. 
Consequently, it is necessary to map the condition of the built 
environment in terms of quality, aesthetics, energy efficiency, 
and seismic performance.

Mapping the material stock within the built environment is 
equally crucial, as it supports the development of plans for the 
disassembly and reuse of materials and components from exist-
ing public infrastructure in the construction of new infrastruc-
ture. To minimize waste generation, urban mining combined 
with spatial analysis can facilitate the identification of locations 
suitable for temporary material storage, recycling centers, or re-
manufacturing facilities, while also optimizing transportation 
demand. Scientific studies indicate that an expedited assess-
ment of material stocks in urban areas is feasible based on data 
already available to municipalities, such as building typologies 
and dimensions. From this information, it is possible to esti-
mate the potential quantities of materials (measured in kilo-
grams per useful floor area) available at the end of their lifecycle 
(Marinova et al., 2020).

Furthermore, when applicable and relevant, existing infra-
structure that influences new developments in pursuit of the ze-
ro-waste ideal should be identified and spatially located. This in-
cludes energy communities that facilitate energy sharing, waste 
treatment plants, goods reuse centers, and sustainable drainage 
systems already in operation. These infrastructures aim to min-
imize the negative externalities of new developments, though it 
should be noted that the complete closure of material cycles is 
unlikely to be achieved solely at the municipal scale.

Regarding the principle of “regenerating nature and with na-
ture,” this aspect primarily concerns the technological dimen-
sion through the integration of nature-based solutions (NBS) 
and sustainable drainage systems. Due to the multifunctionali-
ty of NBS in urban environments, the mapping and assessment 
of these systems correspond closely with those described within 
the ecological dimension.
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Focusing on the “do better with less” principle, optimization 
emerges as the key objective for the technological dimension. 
In terms of space utilization, it is essential to ensure mixed uses 
and a diversity of accessible services within walking or biking 
distance. Additionally, where relevant, existing industrial sym-
biosis processes should be identified and mapped. Optimiza-
tion also entails fostering the digital transition; therefore, mu-
nicipalities should map broadband accessibility and assess the 
prevalence of smart-working practices within public adminis-
trations where applicable.

Aligned with the principle of adaptability in the technolog-
ical domain, it is necessary to encourage flexibility in the built 
environment, particularly regarding its functional use. Conse-
quently, analyses should focus on identifying spaces suitable 
for the development of urban hubs capable of accommodating 
diverse functions that respond to evolving needs and serve mul-
tiple purposes, such as social inclusion and climate adaptation. 
Case study analyses demonstrate that cultural activities serve as 
catalysts for innovation and the adaptive reuse of spaces, while 
also promoting citizen participation and fostering a sense of 
place. Governance experimentation in managing these spaces 
collaboratively and inclusively is also recommended. Mapping 
cultural initiatives within the city’s open spaces helps identify 
areas that are socially vibrant as well as those requiring incen-
tives to stimulate similar practices. These analyses are also con-
nected to the recognition of cultural ecosystem services when 
natural and semi-natural areas are included in consideration.

General consideration about the type of data and tools to be collected 
As seen into the previous paragraphs, to have a comprehensive 
overview and orient the baseline framework in order to include 
circularity information, some specific analyses are recommend-
ed. It is therefore necessary to involve specialists with compe-
tences in different fields such as environmental analysts, soci-
ologists, health professionals. The multidisciplinary approach is 
to be fostered in order to reflect the complexity and richness of 
the state of the art into a more inclusive and multi-purposes 
strategy for the city.

Baseline information can be both quantitative and qualita-
tive. If quantitative, data would be probably in possession of the 
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local authorities, coming from monitoring framework already 
in place or collaborations with research centres, universities, 
territorial entities, environmental authorities and institutes, 
national statistical departments. As for the qualitative informa-
tion, cooperation with local actors like associations of the third 
sectors and citizens is crucial to obtain a realistic picture of the 
state of the art of the territory. The criteria followed to deter-
mine the qualitative assessment have to be clear, easy to under-
stand and transparent, in order to be replicable. 

Information can also come from other legislations and high-
er tiers strategies and tools that include indications useful to 
set out the context for the plan and through collaboration with 
consultation bodies, including the environmental ones. 

This circular specific analysis has spatial resolution and must 
be joined with statistical information about the population, i.e. 
the economic status, demographic trends, health situation, lev-
els of education, employment rates, crime rates. Also, GDP per 
capita has to be monitored, and it is overall important that a 
spatial distribution of these social dynamics is provided in the 
baseline framework. 

Building the baseline framework for spatial plans implies 
to use maps in order to visualize information in a proper and 
useful way to build a strategy. Geographical Information Sys-
tems (GIS) are particularly useful in this context, since the 
overlapping of different layers of information allows to elabo-
rate more interesting considerations coming from the interre-
lation of different datasets. Physical phenomena can be linked 
to socio-economic dynamics in order to relate some trends 
with specific locations. When possible, the collection of data 
over time has to be fostered, since it is important to examine 
historical tendencies in order to build predictions for the near 
future. This information may support the definition of sce-
narios, like the “do nothing” and “business as usual” ones. The 
“do nothing” scenario implies that no further development or 
transformation is allowed in the area, while the “business as 
usual” might mean the continuation of the actual plan. This 
type of analysis has the advantage of identifying and poten-
tially foreseeing the existing and future social, environmental 
and economic issues.
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BOX A1: The importance of a structured baseline framework – The Emilia-Romagna region 
example 
The Emilia-Romagna region included in the urban planning law no. 24/2017 the necessity of elaborat-
ing a diagnostic baseline framework, in order to achieve a profound degree of knowledge of the local 
contexts, and make regeneration strategies targeted to the territories and their specific needs. In addi-
tion, in the law it is also mentioned the “urban metabolism” as a component to analyse in the baseline 
framework. It represents an attempt of giving increasingly importance to topics inherent to circularity 
theories. However, municipalities still lack information about how the urban metabolism should be as-
sessed and for which purposes. 
The regional guidance on how to conduct the SEA for local urban plans, is also proposing the use of the 
SWOT analysis to analyse the different components of the city, providing a synthetic but exhaustive 
overview of the actual status of the territory, enlightening the vulnerabilities and resilience factors of 
the area. 
Besides the urban metabolism analysis, the assessment of ecosystem services is also fostered by the 
regional law. 

In terms of stakeholders’ involvement, and it is already firmly 
established by the Directive that environmental and public au-
thorities have to be included into the consultation about the 
scope of the plan. However, in the interpretation of the SEA as 
a decision-making process, public participation is essential also 
in the definition of the strategies of the plan. As encouraged by 
the circularity principle of adaptation, the formation of circular 
communities has to be encouraged, intended as group of citi-
zens with a keen sense of place, aware of the challenges of the 
territory and informed about the importance of embracing the 
change towards circularity. To this aim, the involvement of the 
third sector and citizens for the co-design of strategies is essen-
tial. Their participation in the design phase of the plan, plays 
a crucial role in the experimentation of innovative models of 
the governance, in which for example active citizens can man-
age urban commons through Collaboration Agreements with 
the public Administration. Participation is thus intended in its 
broader sense, with the real cooperation between the two actors 
in co-programming and co-designing projects and initiatives for 
the care and regeneration of urban commons. The importance 
of including citizens into decision-making since the very be-
ginning is also reflected into the implementation phase of the 
actions of the plan. As an example, civic crowdfunding is being 
increasingly considered as an innovative tool to finance projects 
that are of important value for the local community who be-
lieves in the initiative strongly enough to finance part of it (Lee, 
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Zhao & Hassna, 2016). By proposing into the strategy projects 
that are shared with stakeholders and citizens can enhance the 
efficacy of this tool, that can also positively enter into the eco-
nomic feasibility of the plan. 

In this context, innovative and digital tools represent an 
opportunity, enabling an easier access to information, an eas-
ier way to collaborate and facilitating the creation of citizens’ 
awareness about the value of circularity and how to enhance it.

5.2. List of relevant policies and plans for the appraisal

After the identification of stakeholders to involve and having 
conducted a diagnostic baseline framework, the methodology 
foresees to assess relevant policies and targets concerning circu-
lar economy in order to build the framework for appraisal. The 
identification of circularity strategies and specific objectives 
coming from higher governance levels represents the starting 
point, inspiring the formulation/adaptation of the strategies of 
the plan that should be already coherent with those ones. This 
passage implies the application of the SEA in an endo-proce-
dural way, by accompanying the draft of the plan since the be-
ginning. Obviously, European and global targets put in place in 
terms of sustainability cannot be excluded in the assessment. 
Concerning the first ones, the EU level indications included into 
the New Circular Economy Action Plan are highly relevant, as 
well as additional targets that might be identified at nation-
al or regional levels by each member states (e.g. the national 
strategy for circular economy adopted in Italy). At global and 
European level, the Agenda 2030 with its SDGs is the reference 
framework, together with the European Green Deal and the Eu-
ropean Biodiversity Strategy. This list of plans and policies, even 
though has to be integrated with policies adopted at national 
and regional level, is influencing the majority of national strate-
gies towards the sustainable development, being therefore their 
contents considered essential and a starting point for the inte-
gration of circularity into urban policies and plans. 

For what concerns the context definition, it is important to 
assess other plans and programmes that may influence sustain-
ability and circularity objectives in order to identify those circu-
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larity issues that might influence in the preparation of the plan 
and identify those objectives that are reflecting circularity and 
sustainability. 

BOX A2: An example of European and Italian relevant policies to analyse for the identification 
of circular trends
Italian National Strategies
- PNRR
- National Biodiversity Strategy 2011 - 2020 (SNB)
- Italian National Strategy for Sustainable Development 
- National plan for adaptation to climate change
-Regional strategies (Emilia-Romagna)
- Regional Law 24/2017
- Regional integrated transport plan (PRIT)
- Water Protection Plan (PTA),
- Regional Energy Plan (PER, 2017)
- Regional Waste Management Plan (PRGR, 2016) and Regional Plan for Waste Management and Rec-
lamation of Polluted Areas (PRRB, 2021-adottato)
- Regional Strategy for Climate Change Mitigation and Adaptation (SMACC)
- Regional Strategy 2030 Agenda for Sustainable Development (SRA 2030, 2021)
- Pact for climate and work (PLC)

5.3. Developing circularity objectives for the appraisal

Once both the components to assess and the strategies included 
in the higher-tiers policies are identified, it is possible to build 
a list of objectives to be used for the external coherence assess-
ment. In fact, the objectives of the plan have to be checked in re-
spect to a framework, whose objectives are coming from higher 
tiers plans and policies. In the context of the present methodol-
ogy what is usually identified as SEA objectives, is transformed 
into a reference circularity framework for the appraisal. It con-
sists in the identification of the objectives and target to reach 
per each of the components identified in the previous stage, by 
building upon the most important documents in force at global, 
EU, national and regional level. Also in this case, the outcomes 
really depend on the different local situations. 

By analysing the strategic documents in force at global and 
EU level, a first draft for the appraisal is proposed in the fol-
lowing table , considering as components to be assessed the 
three city domains already previously described, i.e. the so-
cial, ecological and technological ones. Circularity objectives 
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are clustered according to the cities’ dimensions, with specific 
reference to the strategy which is acknowledging it. When de-
fined at European level, the targets have been reported in the 
table; in many cases, targets depend on the local context thus 
it is not possible to provide a general indication. In any case, 
also the ones defined at EU level will have to be tailored by 
local government. 

Tab. 8. Draft of circularity framework for the appraisal. (Author’s elaboration)

SOCIAL Target

Simplified objectives coming from the policy documents Reference 

S1. Equitable and inclusive high-level education that pro-
motes equal opportunities; strengthening of the system and 
skills; research and technology transfer.

Agenda 2030

S2. Striving for social inclusion and promotion, reducing ine-
qualities and poverty.

Agenda 2030

S3. Facilitating participation in the labour market and 
strengthening its active policies, ensuring decent work for all.

Agenda 2030

S4. Make cities and human settlements inclusive, safe and 
sustainable and promote the city as an engine of develop-
ment.

Agenda 2030

S5. Guarantee the availability and sustainable management 
of services for all (e.g. water, mobility, healthcare) by enhanc-
ing them.

Agenda 2030

S6. Ensuring health and well-being for all, reducing the pop-
ulation’s exposure to environmental and anthropogenic risk 
factors and air pollution.

Agenda 2030

ECOLOGICAL 

Simplified objectives coming from the policy documents. Reference 

E1. Promote the regeneration of urbanized and rural territo-
ries, the recovery and redevelopment of brownfields, combat 
desertification and halt the degradation of the land and its 
balance.

Agenda 2030

E2. Safeguarding, restoring and conserving natural ecosys-
tems, biodiversity, species and habitats and reducing pres-
sure on them.

Agenda 2030 
- Biodiversity 
strategy

At least 3 billion new 
trees in EU by 2030.

E3. Enhance and extend natural environment through the 
establishment of protected areas, strengthening the under-
standing of the benefits of the ecosystem services through 
the integration of these values into plans, policies and pro-
grammes.

Biodiversity strat-
egy

Protected areas covering 
at least 30% of land and 
sea.



5. Baseline information and circularity framework 115

E4. Guarantee and promote the sustainability of agriculture 
and forestry, through the dissemination of best practices for 
cultivation and the promotion of new innovative techniques 
and the sustainable management of forests with the aim of 
combating their abandonment and degradation.

Agenda 2030

E5. Minimizing emissions and reducing concentrations of lo-
cal pollutants and GHGs in the atmosphere.

Green Deal -	55% of car emissions by 
2030 and all-new cars 
with zero emissions by 
2035.

-	50% in van emissions 
by 2030 and zero 
emissions by 2035. 

-	55% greenhouse gas 
emissions by 2030.

E6. Increase water-use efficiency across all sectors and en-
sure sustainable withdrawals and supply of freshwater to 
address water scarcity.

Agenda 2030

TECHNOLOGICAL

Simplified objectives coming from the policy documents. Reference 

T1. Improvement of urban and building quality with reference 
to environmental performance, healthiness and comfort of 
buildings, seismic safety, right to housing.

Green Deal

T2. Adopt urgent adaptation and mitigation measures (ac-
tions, plans and programmes) to combat climate change and 
its consequent impact.

Agenda 2030 - 
Green Deal

Achieve climate neutral-
ity by 2050 by reducing 
transport emissions by 
90% by 2050.

T3. Reduce the production of municipal waste per capita, in 
particular special and undifferentiated waste, by no longer al-
lowing in landfills undifferentiated municipal waste or waste 
suitable for recycling or other types of recycling or recovery. 

Circular Economy 
Action Plan

T4. Increase the recycling and recovery of waste through the 
promotion of the market for secondary raw materials and 
separate collection, and include a maximum limit on the deliv-
ery of waste to landfills and specific treatment requirements.

Circular Economy 
Action Plan

T5. Develop new green supply chains for the recovery of 
materials, reuse and recycling, with attention to the climate/
energy supply chain, the industrial, food and construction 
chain and the residual use of waste-to-energy plants for the 
energy valorisation of undifferentiated municipal waste that 
cannot be further recycled.

Circular Economy 
Action Plan

T6. Increasing energy efficiency, energy sustainability and the 
production of energy from renewable sources.

Agenda 2030 - 
Green Deal 

Increasing to 40% the 
share of renewable ener-
gy by 2030.
Improve energy efficien-
cy by 36% by 2030.
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T7. Improve the sustainability and resilience of the economic 
system, efficiency and the promotion of circular economy 
mechanisms by launching research laboratories. 

Circular Economy 
Action Plan

T8. Building resilient infrastructure and promoting innovation 
and equitable, responsible and sustainable industrialization.

Agenda 2030

T9. Driving to the Third Industrial Revolution. Green Deal

References

De Luca, Martin & Tondelli, 2021
De Luca, C., Martin, J., & Tondelli, S. (2021). Ecosystem services integration 
into local policies and strategies in the city of Bologna: Analysis of the state 
of the art and recommendations for future development. In A. Arcidiacono & 
S. Ronchi (Eds.), Ecosystem services and green infrastructure: Perspectives from 
spatial planning in Italy (1st ed., pp. 127–139). Springer Cham.

Geneletti et al., 2019
Geneletti, D., Cortinovis, C., Zardo, L., & Adem Esmail, B. (2019). Planning for 
ecosystem services in cities. https://doi.org/10.1007/978-3-030-20024-4

Lee, Zhao & Hassna, 2016
Lee, C. H., Zhao, J. L., & Hassna, G. (2016). Government-incentivized crowd-
funding for one-belt, one-road enterprises: design and research issues. Finan-
cial Innovation, 2(1), 2. https://doi.org/10.1186/s40854-016-0022-0

Marinova et al., 2020
Marinova, S., Deetman, S., van der Voet, E., & Daioglou, V. (2020). Global 
construction materials database and stock analysis of residential buildings 
between 1970-2050. Journal of Cleaner Production, 247, 119146. https://doi.
org/10.1016/j.jclepro.2019.119146

Millennium Ecosystem Assessment, 2005
Millennium Ecosystem Assessment. (2005). Ecosystems and human well-being: 
Synthesis. Island Press.

Wolff et al., 2015
Wolff, S., Schulp, C. J. E., & Verburg, P. H. (2015). Mapping ecosystem services 
demand: A review of current research and future perspectives. Ecological Indica-
tors, 55, 159–171. https://doi.org/10.1016/j.ecolind.2015.03.016



6. PREPARING THE ENVIRONMENTAL REPORT: A PROPOSAL 
OF PRINCIPLES AND OBJECTIVES TO EMBED CIRCULARITY AT 
URBAN LEVEL*

6. Preparing the environmental report

The key aspects of preparing the environmental report are the 
development of strategic objectives of the plan coherently with 
circularity ideals as well as the development of a proposal for 
monitoring the effects of the plan. 

6.1. Identification of circularity objectives as a guidance for 
policy-makers

Strategic objectives are proposed in order to effectively imple-
ment the vision at which the principles are aiming. To make the 
objectives easily understandable and operative for policy-mak-
ers, they are formulated according to the SETS domains and the 
four guiding principles (fig. 12). 

Within the social domain, aspects related to social inclusion 
are encompassed in the formulation of the objectives, as well as 
the participation of local actors in the planning and co-design 
of the planning decisions. As for the ecological domains, besides 
the objectives coming from the preservation of the natural sys-

11. The proposed 
circular-inclusive SEA. 
Detailed steps for the 
preparation of the 
environmental report

* Part of the chapter 
has been published in 
Tondelli, S. & Marzani, 
G. (2025). How to plan 
for circular cities: A 
new methodology to 
integrate the circular 
economy within urban 
policies and plans. 
Sustainability, 17, 5534. 
https://doi.org/10.3390/
su17125534 

https://doi.org/10.3390/su17125534
https://doi.org/10.3390/su17125534
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12. Definition of 
objectives for each 
principle and for each 
city’s domains. (Author’s 
elaboration)

tems, the strong relation between the social and ecological do-
mains in terms of benefits and health has been recognized and 
the criteria for the ecological domains are directly integrating 
these considerations. When it comes to technological domain, 
the objectives are related to a better knowledge of the existing 
built environment and the transition towards flexibility in its 
use, as well as the reduction of negative externalities in order to 
not harm the ecological system. 

In the following, the identified objectives are specified, di-
vided by guiding principles.
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Build nothing and reuse infrastructure and soils, fostering zero-waste ideal
Tab. 9. Objectives for S-E-T domains interpreted according to the “build nothing and reuse 
infrastructure and soils, fostering zero-waste ideal” principle. (Author’s elaboration)

1•S Objectives 1•E Objectives 1•T Objectives

Increase quality and accessibil-
ity of existing public spaces and 
facilities.
Adaptive reuse practices, 
including cultural heritage, 
through participation and pilot 
projects.
Identification of areas for 
exchanging second-hand prod-
ucts, to host reuse initiatives 
(e.g. repair café).

No net land take by 2050.
Promotion of land decontami-
nation practices for brownfield 
regeneration to foster innova-
tive CE projects. 

Reuse of abandoned infra-
structure.
Adoption of a plan for disas-
sembly at the end of life and/
or conversion of existing infra-
structure.
Public buildings renovation and 
incentives for private buildings 
maintenance. 
Turn to zero waste infrastruc-
ture: energy – waste – water – 
synergies between buildings.
Identification of areas for the 
temporary deposit of materials 
to be reused.

Regenerate nature and with nature in urban areas
Tab. 10. Objectives for S-E-T domains interpreted according to the “regenerate nature and with 
nature” principle. (Author’s elaboration)

2•S Objectives 2•E Objectives 2•T Objectives

Improve the offer of cultural 
ecosystem services in deprived 
areas.
Improve the value of nature, 
increase accessibility to green 
areas and blue infrastructure 
contributing to health and well-
being in the city.

Promote reforestation practic-
es in urban areas to tackle air 
pollution and achieve carbon 
neutrality areas.
Restore and protect biodiver-
sity
Improve the offer of regulative 
ecosystem services.
Create synergies between 
green and blue infrastructure 
and spaces of social relations, 
also in relation to the ecological 
network outside urban areas.

Improve the diffusion of NBS 
for urban regeneration (e.g. 
green walls, green roofs, new 
urban green areas, new trees, 
Sustainable Urban Drainage 
systems).
Promote incentives for dimin-
ishing the imperviousness of 
outdoor private areas.
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Do better with less, reducing resources exploitation and optimizing the use of spaces 
Tab. 11. Objectives for S-E-T domains interpreted according to the “Do better with less, reducing 
resources exploitation and optimizing the use of spaces” principle. (Author’s elaboration)

3•S Objectives 3•E Objectives 3•T Objectives

Promotion of co-housing and 
co-working spaces.
Promote shared and low-car-
bon mobility solutions.
Foster multi-actors collabora-
tion in the use of spaces and 
the reuse of the same space at 
different hours.

Optimize the offer of provision-
ing ecosystem services.

Monitor the whole life-cycle of 
new infrastructure and urban 
interventions.
Reduce material consumption 
(material input reduction) for 
new infrastructure through 
green public procurement.
Reduce reliance on scarce re-
sources. 
Foster the transition to renew-
able energy also through the 
creation of energy communi-
ties around public spaces. 
Enable and promote the smart 
and digital transition.
Foster mixed-uses and com-
pact city development. 
Foster the development of in-
dustrial symbiosis process.

Adapt to change, fostering flexibility, resilience and inclusiveness 
Tab. 12. Objectives for S-E-T domains interpreted according to the “Adapt to change, fostering 
flexibility, resilience and inclusiveness” principle. (Author’s elaboration)

4•S Objectives 4•E Objectives 4•T Objectives

Temporary uses of spaces 
supporting pop-up initiatives 
for the regeneration of public 
spaces through flexibility and 
adaptive solutions.
Co-design of solutions to en-
able adaptive and “circular” 
communities (participation).
Fostering the adoption of 
cooperation agreements for 
urban commons.

Foster the diffusion of green 
areas in urban environments 
to manage extreme events like 
floods and urban heat island 
effect.

Availability of flexible last-mile 
solution through shared cars, 
bikes, buses, trams and trains.
Foster the development of 
multi-functional spaces.
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It is worth noting that the outcome of this process is reflecting 
the interpretation of the circular city paradigm that embrac-
es together the concept of resilience, ecological regeneration 
and smartness, in order for the city to be sustainable and fu-
ture-proof. In this respect, the author acknowledges that many 
of the identified objectives are not new, since they have been 
also associated through time to the different paradigms in or-
der to operationalize them (e.g. compact development, mix-use, 
low-carbon mobility). However, the proposed framework is in-
novative in the fact that it includes some of the crucial aspects 
that are now firmly established in EU policies and directives and 
keep them together, thus interpreting a circular city that is re-
silient, adaptive, and eco-efficient. Referring to this framework, 
local policy-makers will plan not only for a city made of closed 
resource flows but also of social relations and new ways of using 
public spaces. 

Reducing resource consumption, optimizing the existing in-
frastructure, aiming at the zero-waste ideal in urban transfor-
mation, fostering the role of culture and communities’ engage-
ment and adaptation in circular economy transition represent 
the pathway to face resource scarcity, and also tackle other key 
challenges of the present day, like the climate change mitiga-
tion and adaptation, thus increasing resilience towards natural 
hazards. 

A strength of trying to embrace all these aspects, is that the 
proposed framework still remains valid besides the actual circu-
lar economy momentum and beyond the circular city paradigm, 
aiming at improving citizens’ quality of life. 

To offer a proposal for policy-makers, the objectives repre-
sent a first suggestion to build circular-inclusive plans. Local 
policy-makers can start from the adaptation of the suggested 
objectives, by selecting the relevant ones for the scope of the 
plan and the characteristic of their municipality. Being tailored 
for urban plans, the objectives are already targeting the scope 
of spatial planning discipline, however some of them could be 
more coherent and of primary importance depending on the lo-
cal context of the plan and policies adopted at higher levels. 

By following the list of objectives already provided, the ex-
ternal and internal coherence are guaranteed, in relation to the 
global and European target. 
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Validation of the objectives 
As mentioned in Chapter 3, the key principles have been val-
idated through an anonymous questionnaire that has been 
shared with policy-makers, academia and experts in the circular 
economy field. Also strategic objectives have been included in 
the survey. In particular, the objectives for each principle have 
been outlined and a rating system from 1 to 5 has been cho-
sen to assess the objectives. The “I don’t option” has also been 
included, to not force participants in giving necessarily an an-
swer if the topic was not in their expertise. Interviewees should 
evaluate the proposed objectives according to the importance 
that they play, in their opinion, in planning a circular city. In 
addition to the rating system, a text box was added so to make 
it possible for respondents to provide some general comments 
and longer feedback. 

The respondents had the possibility to rank from 1 to 5 the 
coherence and importance of the objectives with the concept 
of circularity, where “1” corresponded to less important or not 
meaningful and “5” was meaning highly important. 

Also in this case, there was the possibility for participants to 
provide some comments or integrate some important aspects 
that were thought to be missing or not well focused/represent-
ed by the proposed objectives. In most of the cases, many of the 
received comments were anticipating some of the objectives al-
ready included within other principles coming in the following 
sections of the questionnaire. Given that it was not possible to 
provide an exhaustive overview of the principles due to the ex-
cessive length that the questionnaire would have reached, it was 
decided to not move the objectives from one principle to anoth-
er, but simply considering those comments that were adding or 
modifying some of the objectives. In this case, the proposal has 
been added only if considered in line with circularity, relevant for 
the urban scale and not already indirectly included in other objec-
tives. As an example, an interviewee proposed to add the promo-
tion of smart working in public administration, but it has been 
considered as already encompassed under the objective “Enable 
and promote the digital transition” that, thanks to this comment 
has been slightly rephrased in “foster and support the digital and 
smart transition”. Many of the comments have been taken into 
consideration for building a proposal of indicators (presented in 
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the following §6.2), especially if the feedback were referring more 
to specific actions rather than to a strategic objective. 

As a result of the scoring procedure, the average scores have 
been calculated, and since all the proposed objectives got a mark 
higher than three, all the items have been maintained in the list. 
In some cases, they were rephrased or slightly modified, accord-
ing to the suggestions.

The final version of the strategic objectives is the one pre-
sented above. 

6.2. Monitoring

A proposal for the monitoring strategy has to be included into 
the environmental report, even though the monitoring of the 
plan starts after its adoption. A selection of indicators is fun-
damental in order to assess the performance of the plan. Ac-
cording to Floris et al. (2023), for each indicator the following 
information should be identified:

•	 The unit of measure;
•	 The source for the data used in the calculation;
•	 The baseline value;
•	 The benchmark, namely the target to achieve. 

In the case of the present methodology, a selection of indicators 
is proposed. However, since as above mentioned the circularity 
objectives have to be tailored to the local context, only the infor-
mation related to the unit of measure and the source are provid-
ed. In fact, the baseline and the benchmark strongly depend on 
the different contexts to which they are applied. However, what is 
considered useful to support policy-makers is to provide an over-
view of the possible ways to measure the proposed objectives. 

The following indicators, divided into three tables one per 
each cities’ domain, have been mainly formulated through the 
outcomes of the literature review. More than 350 indicators are 
proposed by academics, and some of them are the most recur-
rent, and have been filtered according to their spatial planning 
scope. Moreover, some of the indicators are also able to orient 
the assessment of the proposals for the implementation of the 
plan, being more specific and applicable also at smaller scale. In 
this case, the indicator is highlighted in blue. 
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Tab. 13. Indicators for the technological domain

Technological domain - 
objectives

Indicators Reference

Build nothing and 
reuse infrastruc-
ture and soils, fos-
tering zero-waste 
ideal

Reuse of abandoned 
infrastructure

Sqm of reused buildings/sqm abandoned 
buildings when the plan is adopted

adapted from [1]-
[2]-[3]-[7]-[10]

Number of private retrofitted buildings [1]-[2]-[3]-[5]-[7]-
[10]

Sqm of new buildings/sqm of abandoned 
buildings 

Adoption of a plan for 
disassembly at end of 
life and/or conversion 
of existing public infra-
structure;

Presence of the plan for public buildings 
and infrastructure

adapted from [2]

% of recycled materials for the construc-
tion of new buildings

adapted from [7]

% of reused materials for repurposing in 
the new buildings

adapted from [2]-
[7]-[10]

Public buildings reno-
vation

Energy production/waste generation ra-
tio for public buildings

[3]

Green public procurement criteria adopt-
ed

 [9]-[10]-[13]-EC 
monitoring

Energy produced with renewable resourc-
es in public buildings [kWh/smq]

adapted from [7]-
[12]

Design zero-waste infrastructures

Energy Energy production/waste generation 
ratio 

[3]

Energy consumption (kWh/ab * year) [7]-[10]

Electricity consumption in residential and 
non-residential buildings

[10]

Share of renewable energy [1]-[7]-[8]-[9]-[10]

Share of renewable energy in the city 
heating [% on the total residential build-
ings]

[7]-[10]

Energy labelling in buildings [number of 
labelled buildings/totals]

[5]

Water Water efficiency OR Dispersion from mu-
nicipal water supply [%]

[1]-[10]

Water consumption in industries [l/year]

Households’ water use [h/day] [7]-[10]

Quantity of grey water reused [4]
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Tab. 13. Indicators for the technological domain

Technological domain - 
objectives

Indicators Reference

Build nothing and 
reuse infrastruc-
ture and soils, fos-
tering zero-waste 
ideal

Reuse of abandoned 
infrastructure

Sqm of reused buildings/sqm abandoned 
buildings when the plan is adopted

adapted from [1]-
[2]-[3]-[7]-[10]

Number of private retrofitted buildings [1]-[2]-[3]-[5]-[7]-
[10]

Sqm of new buildings/sqm of abandoned 
buildings 

Adoption of a plan for 
disassembly at end of 
life and/or conversion 
of existing public infra-
structure;

Presence of the plan for public buildings 
and infrastructure

adapted from [2]

% of recycled materials for the construc-
tion of new buildings

adapted from [7]

% of reused materials for repurposing in 
the new buildings

adapted from [2]-
[7]-[10]

Public buildings reno-
vation

Energy production/waste generation ra-
tio for public buildings

[3]

Green public procurement criteria adopt-
ed

 [9]-[10]-[13]-EC 
monitoring

Energy produced with renewable resourc-
es in public buildings [kWh/smq]

adapted from [7]-
[12]

Design zero-waste infrastructures

Energy Energy production/waste generation 
ratio 

[3]

Energy consumption (kWh/ab * year) [7]-[10]

Electricity consumption in residential and 
non-residential buildings

[10]

Share of renewable energy [1]-[7]-[8]-[9]-[10]

Share of renewable energy in the city 
heating [% on the total residential build-
ings]

[7]-[10]

Energy labelling in buildings [number of 
labelled buildings/totals]

[5]

Water Water efficiency OR Dispersion from mu-
nicipal water supply [%]

[1]-[10]

Water consumption in industries [l/year]

Households’ water use [h/day] [7]-[10]

Quantity of grey water reused [4]

Waste landfilled waste [%] [1]-[3]-[4]-[13]

% waste per capita or per household [10]-[13]

% waste per industry [13]

% of recycled waste [1]-[7]

% of reused waste [8]-[10]

Generation of food waste per household [13]

Loop strategies number of projects developed (with public 
or between private properties) to close 
resources cycles

adapted from [1]

Number of companies that reuse waste [2]

Identification of areas 
for the temporary de-
posit of materials to be 
reused

Number of new temporary deposit

Regenerate nature 
and with nature in 
urban areas

Improve the diffusion of 
NBS for urban regener-
ation (e.g green walls, 
green roofs, new urban 
green areas, new trees, 
Sustainable Urban 
Drainage systems)

Sqm of new green urban areas coming 
from de-sealing practices 

[2]-[11]

Sqm of green roofs and green walls [1]-[2]

Km of SuDS developed in the city

Do better with less 
reducing resource 
exploitation and 
optimizing the use 
of spaces

Monitor the whole 
life-cycle of the new 
infrastructure and ur-
ban interventions

Number of infrastructure and buildings 
undergoes life-cycle assessment studies 

Adapted from [13]

Reduce material con-
sumption (material 
input reduction) for new 
infrastructure

Material input - raw material demand for 
new infrastructure

[3]-[7]-[8]

Reduce reliance on 
scarce resources

% of scarce resources substituted with 
other materials

Ellen MacArthur 
Foundation 

Number of projects adopting bio-based 
materials [tons/project]

Adapted from [3]
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Foster the transition to 
renewable energy also 
through the creation 
of energy communities 
around public spaces

Number of energy communities estab-
lished in the city

Self-consumed over the total energy 
produced over a set period in each energy 
community

[11]

Shared energy over total energy con-
sumption of the community over a set 
period in each energy community

[11]

Ratio between energy fed to the grid and 
energy withdrawn from the grid over a 
set period

[11]

Ratio between the sum of self-consumed 
and shared energy over the total energy 
consumption of the energy community 
over a set period

[11]

Enable and promote the 
digital transition 

% of population with access to a broad-
band connection (>30Mb/s) 

[5]

Accessibility to smartphones [1]

% public spaces covered by public wi-fi  

Use of digital tools to create community 
life

[5]

Number of digital twins developed for 
public buildings

Number of smart buildings [9]

Fostering mixed-uses 
and compact city devel-
opment

Density of Mix-uses  

Volume of the built environment/sqm of 
public space

adapted from [5]

Foster the constitution 
of Industrial Symbiosis 
processes

Number of IS networks [7]

Number of companies participating in IS 
networks

[7]

Adapt to change, 
fostering flexibil-
ity, resilience and 
inclusiveness

Availability of flexible 
last-mile solution 
through shared cars, 
bikes, buses, trams and 
trains

Modal share [%] Ellen MacArthur 
Foundation 

Foster the development 
of multi-functional 
spaces

Sqm of multi-functional areas per capita adapted from [4]-
[5]

Public space density: Pedestrian areas, 
squares, and green spaces per capita

[10]
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Tab. 14. Indicators for the ecological domain

Ecological domain  
- objectives

Indicators Reference

Build nothing and 
reuse infrastruc-
ture and soils, fos-
tering zero-waste 
ideal

Achieve the objective 
of no net land take by 
2050

% of virgin soil sealed

% de-sealed soil adapted from [4]

Ha of areas redeveloped or recovered if 
abandoned

[2]-[3]-[5]

% of virgin material extraction [3]-[7]-[8]

Promotion of land de-
contamination practices 
for brownfields regen-
eration to foster inno-
vative CE projects

Sqm of brownfields adapted from [4]

Sqm of contaminated land restored/total 
contaminated land

 

CO2 avoided [2]-[10]

Regenerate nature 
and with nature in 
urban areas

Promote reforestation 
practices in urban areas 
to tackle air pollution 
and support carbon se-
questration

Number of new planted trees adapted from [4]

Restore and protect 
biodiversity

% of sites protected /total [5]

Consistency and threat level of vegetal 
and animal species 

Protected areas 
report

Improve the offer of 
regulative ecosystem 
services

Carbon storage and sequestration in veg-
etation and soil/year [g/(sqm/year)]

[3]-[4]

Particulate matter captured by vegeta-
tion/year

Adapted from [3]-
[4]

Noise reduction [4]

Annual average air quality (particulate 
matter <10)

Adapted from [3]-
[4]

Increase in the potential water retention 
from SuDS [mm]

[7]

Create synergies be-
tween green and blue 
infrastructure and 
spaces of social rela-
tions, also in relation to 
the ecological network 
outside urban areas

Accessibility of GBI [4]

Number of meeting places within GBI [4]

Do better with less 
reducing resource 
exploitation and 
optimizing the use 
of spaces

Optimize the offer of 
provisioning ecosystem 
services

Sqm of land use dedicated to peri-urban 
and urban farming

adapted from [3]

Fresh water supplied by ecosystem 
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Adapt to change, 
fostering flexibil-
ity, resilience and 
inclusiveness

Foster the diffusion of 
green areas in urban 
environment to manage 
extreme events like 
floods and urban heat 
island effect

Sqm of NBS adapted from [3]

Investment in green infrastructure cli-
mate mitigation funding [€/year]

[5]

Temperature reduction in urban areas [°C] [3]-[11]

Sqm with reduced risk in flash-flooding [4]

Tab. 15. Indicators for the social domain

Social domain - objec-
tives

Indicators Reference

Build nothing and 
reuse infrastruc-
ture and soils, fos-
tering zero-waste 
ideal

Identification of areas 
for exchanging sec-
ond-hand products, to 
host reuse initiatives 
(e.g. repair café) 

Sqm of repair shops adapted from [4]

Sqm of areas dedicated to the exchange 
of second-hand products 

Number of companies related to CE [7]-[9] [13]

Number of CE-related start-ups [3]-[7]-[9]

Increase quality and 
accessibility of existing 
public spaces and fa-
cilities

Proximity of population to public facilities adapted from [3]

Adaptive reuse prac-
tices, including of cul-
tural heritage, through 
participation and pilot 
projects 

Number of bottom-up initiatives for reuse 
of cultural heritage

[4]-[5]

 Number of cultural assets identified as 
“urban commons”/total of cultural assets 
[%]

[5]

Regenerate nature 
and with nature in 
urban areas

Improve the offer of 
cultural ecosystem 
services, especially in 
deprived areas

% of green areas with socio-cultural ac-
tivities/total

adapted from [4]

% of green areas with sports facilities/
total

adapted from [4]

Urban Green areas quality (e.g. depending 
on the dimension)

Foster the value of 
nature by improving 
accessibility to green 
areas and blue infra-
structure, contributing 
to health and wellbeing 
in the city

Ha green areas per 100.000 population 
(ISO 37120)

adapted from [2]-
[3]-[11]

Accessibility to green areas (<300 m) adapted from [4]

Health care spending on diseases caused 
by air pollution amounted on the total 
health expenditure [%/year]

[3]

Attraction of investments in environmental 
and circular projects (willingness to pay of 
the public body to avoid health problems)

[3]

Accessibility to blue infrastructures
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Do better with less 
reducing resource 
exploitation and 
optimizing the use 
of spaces

Promotion of solution 
for shared and low-car-
bon mobility 

% of population using car sharing

% of population using bike sharing

% of population using public transport [1]-[7]-[10]

Accessibility to public transport stops adapted from [3]

% of private transport and typology of cars [7]-[9]

km of roads dedicated to public transport 
/ tot km

[10]

km of roads with safe sidewalks or bike 
lanes/ tot km

[3]

Promotion of solution 
for co-housing and 
shared working spaces

Number of incentives for sharing private 
properties

Sqm of co-housing / population +18

Sqm of co-working / working population 
(18-65)

Sqm of housing / population 

Sqm of offices /working population (18-65)

Foster multi-actors and 
multi-function collab-
oration in the use of 
spaces (e.g. reuse of the 
same space in different 
hours)

Sqm of un(der)used spaces 

sqm shared urban land / total [%] [5]

% of population with access to shared and 
multi-functional spaces

adapted from [5]

Temporary uses of 
spaces supporting 
pop-up initiatives for 
the regeneration of 
public spaces through 
flexibility and adaptive 
solutions

Sqm dedicated to temporary uses and/or 
agreements for pop-up initiatives

[4]

Adapt to change, 
fostering flexibil-
ity, resilience and 
inclusiveness

Co-design of solutions 
to enable adaptive and 
“circular” communities

New forms of cooperative economy and 
solidarity

[5]

% Persons affected by climate change, 
cyber-attacks, pandemic disaster % (n. 
person affected/total population)

[7]

% Population with middle or high education [7]-[9]

Number of initiatives about CE carried out 
with citizens’ participation

Fostering the adoption of 
cooperation agreements 
for urban commons

Number of cooperation agreements for 
urban commons
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CONCLUSIONS Conclusions

To achieve sustainability and resilience in urban settlements in 
response to contemporary challenges such as resource scarcity 
and climate change, the integration of circular economy poli-
cies into spatial and urban planning represents a significant 
opportunity for cities to thrive. Circular economy is increas-
ingly acknowledged as one of the most comprehensive models 
for achieving environmental, social, and economic sustainabil-
ity. It seeks to overcome the linear economic model based on 
the extraction of new raw materials, the production of goods, 
and the generation of waste. Within a circular approach, nega-
tive externalities are retained within the system and lose their 
status as waste. Through the progressive abandonment of the 
take–make–dispose model and the adoption of a circular econ-
omy transition, material consumption is reduced, the redesign 
of products and materials leads to less resource-intensive out-
puts, and waste is reintroduced into the system as a resource 
for the production of new goods and materials. Scholars have 
expanded the original economic scope of circular economy by 
applying it to meso- and macro-scales such as districts, cities, 
and regions, recognising the benefits of this holistic and sys-
temic transformation. As a result, the paradigm of the circular 
city is emerging.

The circular city concept is an evolving paradigm character-
ised by multiple definitions. It aims to address the aforemen-
tioned challenges while integrating key features of existing ur-
ban paradigms, including the eco-city, the resilient city, and the 
smart city. Alongside the plurality of definitions, cities adopt di-
verse motivations when engaging in the transition towards cir-
cularity, a process that is partially fostered by European policies 
and directives. Existing policies primarily promote the develop-
ment of circular businesses and initiatives at the urban level, 
which contributes to a fragmented interpretation of the con-
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cept. Consequently, the translation of circular economy policies 
into practice remains fragmented and reflects the absence of a 
comprehensive and holistic framework capable of supporting 
policy-makers in planning more circular urban areas. Further-
more, no holistic pathway currently exists to measure the pro-
gress, impacts, and opportunities of circular economy strategies 
implemented in cities. Policy-makers are therefore attempting 
to define what a circular city should look like without having 
effective instruments to translate theory into practice and con-
vert knowledge into spatial transformations.

This situation highlights the urgency of integrating circular 
economy practices into spatial planning, given its transforma-
tive potential in creating circular systems and influencing the 
design and management of the built environment while encour-
aging circular practices. Land-use planning can allocate space 
for circular experimentation, promote the co-location of com-
plementary activities and industries, and play a crucial role in 
protecting and enhancing ecosystem services as mechanisms 
for adaptation. It is therefore essential that circularity princi-
ples permeate and guide spatial planning strategies in order to 
enable the implementation of circular cities in a systemic and 
holistic manner.

The overall aim of this book is to support policy-makers in 
integrating circularity into urban plans through two fundamen-
tal steps. First, the study focuses on framing and systematising 
the existing state of the art, which is continuously evolving and 
reflects the conceptual ambiguity of the circular economy. Sec-
ond, the research seeks to provide a clear interpretation of the 
circular city and a methodological framework to guide urban 
planners in the conceptualisation of spatial plans, drawing on 
the insights and lessons developed in the first part of the study.

What does circularity mean if applied to cities and according 
to an urban planning perspective?

By building on the literature review, the author acknowledges 
that the circular city concept is emerging as a new relevant para-
digm that aims at addressing the challenges of resource scarcity, 
resilience towards climate change effects and a just digital tran-



Conclusions 133

sition. The circular city appears as a paradigm capable of bring-
ing together and pursue the objectives of the other significant 
paradigms that traced the evolution of the contemporary cities 
so far. The circular city in particular aims at being dynamic both 
in terms of time and use of space in order to face citizens’ needs 
that are evolving much more rapidly than in the past. This con-
ceptualization of circularity in cities also reflects the fact that 
often circular city agendas are merged with other initiatives 
linked to sustainability and innovation, and some of the circular 
cities’ aspirations are aiming for example at carbon neutrality 
or ecosystem regeneration. Some of these cities’ initiatives are 
already pursuing circularity, even though not labelled under the 
circular city umbrella. 

From the analysis of existing initiatives in European cities, the 
cities’ tendency is to focus more on circular economy rather than 
on holistic circular development pathways. Despite this, some 
temporary experimentations happened, that have been proved 
to be successful by testing circularity in uncommon ways also 
showing the peculiar characteristic of the circular city of being 
flexible and dynamic in terms of time and use of space. Citizens’ 
engagement has also been crucial for the success of the experi-
mentations, with particular attention to foster bottom-up initi-
atives and co-design with local community. In this sense, culture 
and social inclusion can become strong drivers for the success of 
circularity in urban areas. In addition, also the European Urban 
Agenda Partnership on Circular Economy has been proved to be 
successful, as shown in the Municipality of Prato (Italy). In fact, 
the approach adopted in the partnership has been translated into 
local policy-making, thus influencing not only the development 
of the vision of the city, which is called Prato Circular City, but 
also urban planning tools permeating both the new structural vi-
sion of the territory 2024 and the operative plan. 

When it comes to the interpretation of circularity from an 
urban planning perspective, a specific literature review has 
been conducted aiming at systematizing the existing research 
trends to build a solid and comprehensive state of the art. This 
has been a crucial starting point for answering the following re-
search questions. 

It resulted that most of the relevant publications are ad-
dressing specific sectors, like material flows and resource man-
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agement, the built environment and the natural environment. 
Some attempts have also been made to monitor circular cities’ 
performance, trying to give a definition of the concept through 
a monitoring system made of indicators. However, how to inte-
grate the results in urban planning tools and regulations is still 
to be recognised.

Another trend to highlight is the importance given to stake-
holders’ involvement in the decision-making processes as a cru-
cial factor for pursuing a holistic transition towards circularity 
in cities. However, the studies on this topic are still in their in-
fancy, given the small number of results coming from the lit-
erature review. More efforts are needed to foster cross-secto-
rial collaboration, especially inside the public administrations 
and through an increase in citizens’ participation. In fact, bot-
tom-up and top-down processes are complementary for a vision 
of a future-proof city.

In terms of scale to be addressed, from the literature review 
it has been acknowledged that the local scale is not the most 
suitable one for closing the entire resources and waste flows. 
The role of peri-urban areas and collaborations at regional level 
are needed to extend the focus from urban areas towards a ter-
ritorial perspective. At municipal level, it is relevant to explore 
how the built environment and green areas are designed, man-
aged and used in a circular perspective, also involving citizens 
as enablers of the transition. In the design of new areas, the ze-
ro-waste ideal should be pursued, but is also realistic that some 
of the materials flows can be closed only including rural areas 
and by fostering cooperation with other municipalities.

What are the available instruments to integrate circularity 
principles into urban policies and strategies?

Most of the publications included into the scoping review are 
focusing on just one or few aspects of circularity, but scholars 
agree that holistic approaches are necessary. In an attempt of 
overcoming this sectorial approach and to bring together a 
more integrated and multi-dimensional circular thinking, the 
analysis has focused on some holistic frameworks that provided 
a vision of circularity in cities addressing the totality of sectors, 
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services, activities and lifestyles, as well as methodologies to 
foster the integration between scales and sectors. The analysed 
frameworks are Williams’ action-based approach to circular city 
and ICLEI’s circular city framework. What came out from the 
detailed analysis carried on the selected frameworks through a 
SWOT analysis is that, in terms of attainability, the two models 
are actions-oriented or proposed based on what the local gov-
ernments are doing. As far as the urban domains are concerned, 
the top-down conceptualization of the circular cities is refer-
ring to the interpretation of the city as complex socio-ecologi-
cal-technical systems. Despite the fragmentation and the many 
differences coming out from the analysis of the identified ho-
listic frameworks, some commonalities have been extrapolated. 
Elaborating on that, a new proposal of four guiding principles 
has been drafted, which is better tailored to the local scale of 
planning rather than the existing ones and thus more efficient 
in supporting the elaboration of circular-inclusive urban plans. 

The four principles are:
•	 Build nothing and reuse infrastructure and soils fostering ze-

ro-waste ideal
•	 Regenerate nature and with nature in urban areas
•	 Do better with less, reducing resources exploitation and opti-

mizing the use of spaces
•	 Adapt to change, fostering flexibility, resilience and inclusive-

ness

How to fill the gaps to support policy-makers in planning 
circular cities?

A new methodology to support policy-makers in planning circu-
lar cities has been presented. In order to be effective, a system 
in support of policy-makers should have a clear vision of the 
circularity in cities, provide a guidance to orient the transfor-
mation, suggest tools and use indicators for the monitoring of 
the effects.

More specific objectives have been associated to the four 
principles, in order to offer a guidance for policy makers that 
aim at drafting new urban spatial plans. Aiming at creating a 
holistic framework thus overcoming the existing sectorial ap-
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proaches, these objectives specifically refer to the cities inter-
preted as socio-ecological-technological system. The resulting 
matrix of objectives coming from the application of the four 
principles to the cities’ domains, systematizes objectives that 
are not new, since they have been also associated through time 
to the different paradigms in order to operationalize them (e.g. 
compact development, mix-use, low-carbon mobility). Howev-
er, the proposed methodology is innovative in the fact that it 
includes some of the crucial aspects that are now firmly estab-
lished in EU policies and directives and keeps them together, 
thus interpreting a circular city that is resilient, adaptive, and 
eco-efficient. Referring to this framework, local policy-makers 
will plan not only for a city made of closed resource flows but 
also of social relations and new ways of using public spaces.

In terms of tools, no new instrument has been proposed in 
the book, but an innovative circular-based interpretation of the 
Strategic Environmental Assessment (SEA) has been drawn. 
Indeed, SEA has been already proved to be effective when ap-
plied to the local scale of planning and has been identified as 
a possible procedure with the potentiality to integrate diverse 
challenges like climate change and biodiversity loss in the as-
sessment of plans. Moreover, it is a binding procedure to which 
practitioners are already used to. Thus, it has the advantages 
to be less time-consuming, less demanding and more easily im-
plementable for the practitioners. The SEA is considered first 
and foremost as a tool in support of decision-making. In the 
proposed methodology, a circularity framework for the apprais-
al is proposed, and the internal and external coherence of the 
circularity objectives has been defined, supporting those pol-
icy-makers that want to embrace the circular vision proposed 
in the book. A proposal for a monitoring strategy is also pre-
sented. Overall, the proposal is suggesting steps and providing 
a first draft of contents for circular-inclusive spatial framework 
plans. It is a starting point for policy-makers that are request-
ed to tailor the proposal to the local contexts, and identifying 
the targets for the indicators that are considered more relevant 
for their territories. Finally, the proposal is strengthening the 
need of citizens’ engagement when drafting urban plans, as key 
stakeholders for the implementation of the circular city. 
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Recommendations for future research

At the end of the work, some key areas are highlighted in which 
further work can advance the knowledge. In fact, after the con-
ceptualization of the circular city, the methodology consists in 
the integration of circularity principles into the SEA procedure 
but it has not been possible to test the methodology in a real 
case, since the SEA should be in the author’s understanding the 
way of drafting new spatial plans. This can be the object of fu-
ture work, that would lead to refine the methodology based on 
the results. The proposal aims at being applied in Europe, where 
urban planning is a competence of the local level of governance. 
A comparison between its application in the Italian context and 
other European member states can bring interesting reflection 
on the table. In addition, the applicability of the methodology 
can be tested in cities of varied sizes (like small, medium, and 
large) to verify if it works well or if it should be further tailored 
to respond to the diversity of needs (e.g. data availability for 
building the baseline framework). The integration of rural are-
as peculiarities into the reasoning can also offer new points of 
reflection, about the possibility of fostering a sustainable rural 
development pathway through circularity.

The validation of the series of principles and relative ob-
jectives through the online survey can be further expanded in 
terms of participants, by collecting more answers and enlarging 
the sample. This would allow to better refine the objectives and 
their formulation in order to assess if the proposed method-
ology can be easily adapted and replicated in other European 
countries. 

The role of digital technology is acknowledged into the con-
ceptualization of the circular city, but it does not appear as wide-
ly addressed in literature. Consequently, the related proposed 
objectives are still few. More studies can be done in terms of 
smart governance and smart people and how they can support 
urban planning towards circularity. The role of data, big data 
and Artificial Intelligence is also a topic for future investigation, 
since they represent powerful ways to assess environmental, so-
cial and economic systems in support of the definition of urban 
policies to foster circularity in urban areas in a sustainable way. 
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Planning for Circular Cities explores how circular economy principles 
can be effectively integrated into urban planning and policy-
making to address the pressing challenges cities face today, 
such as resource scarcity and climate change. The book analyses 
international and European policy frameworks, examines pioneering 
case studies such as Amsterdam and Prato, and highlights the 
strategic role of cities and the spatial planning discipline in advancing 
circular transitions. Building on literature reviews and empirical 
insights, it proposes an innovative methodological framework 
that embeds circularity into spatial planning through Strategic 
Environmental Assessment. The volume provides guiding principles, 
objectives, and indicators to support policymakers and planners 
in designing resilient, resource-efficient, and regenerative urban 
systems.
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