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Climate change represents the most signifcant threat of the 21st century,
exposing cities worldwide to a range of pressures which negatively afect
citizens’ wellbeing and degradate ecosystem health. Circular economy
principles emerge as a promising solution, ofering innovative pathways to
enhance city resilience, optimize resource use, and improve overall urban
living conditions. This paper examines the integration of Circular Economy (CE)
principles within the New European Bauhaus (NEB) framework, emphasizing
their synergistic potential for promoting sustainable urban development. It
provides foundational insights into the concepts of CE and NEB, establishing a
comprehensive understanding of their interconnections. Using a mixed-method
approach that combines inductive and deductive reasoning, the proposed study
critically analyses various circular city programs to identify key investment
sectors which align with CE and NEB objectives. Furthermore, this research
sets the basis for a novel decision-support tool based on the identifed
investment sectors, aimed at facilitating the evaluation and implementation of
urban transformation strategies that align with both CE and NEB paradigms.
Therefore, the primary objective of this study is to ofer cities and communities a
structured framework that supports their transition toward sustainable, circular
development, contributing to the creation of more resilient and inclusive urban
environments.

circular economy, new european bauhaus, sustainable development, circular
development, circular cities

1 Introduction

Climate change represents the most signifcant threat of the 21st century, exposing cities
worldwide to a range of pressures which negatively afect citizens’ wellbeing and degradate
ecosystem health. Moreover, the current economic model can be described as “devouring
natural resources, socially divisive, and environmentally hostile” (European Commission,
2019). Urban planning and management, one of the main causes of this global crisis,
can be thus one of the main tools to propose an operative and tangible solution
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(Assumma et al., 2022; Gravagnuolo and Fusco Girard, 2017).
In this context, the Circular Economy (CE) paradigm ofers
essential principles for advancing both the ecological and digital
transitions in urban management (Joensuu et al., 2020), as well
as in economic and social organisation. Te CE paradigm fosters
sustainable development and enhances community wellbeing (Mies
and Gold, 2021). Implementing the CE in cities implies thus
the introduction of a new paradigm concerning the relationship
between nature and the built environment. Te CE model is based
on the mutual interdependencies between nature, communities, and
the built environment, aiming to reduce resource consumption and
waste production, as well as support new technological and digital
solutions for renewable energy, pollution control, air quality, heat
islands, and local microclimate (Fusco Girard, 2024).

Terefore, circular cities should thus strive to preserve
ecosystem health, improve human wellbeing, environmental
quality, and efciency, and achieve social and economic
benefts, as well as wurban and landscape quality,
according to the European Commission (2019).

In this perspective, to operationalise the European Green Deal,
the European Commission launched the New European Bauhaus
program (NEB, in 2021) (European Commission, 2021).

Te NEB highlights the importance of high-quality design of
urban areas, which integrates technology, art and design to improve
the quality of life in cities and regions. In this context, the NEB
underlines the principles of sustainable transition, the preservation
of natural and built landscapes, and the enhancement of wellbeing.
Integrating the New European Bauhaus (NEB) perspective into
circular city programs is fundamental for addressing contemporary
sustainability challenges. Te NEB promotes an approach to
urban regeneration that balances aesthetic and sustainable
design, leveraging cutting-edge technologies. Furthermore, the
NEB views social inclusion as a key element for the success of
urban transformations, contributing to improved social cohesion.
Terefore, it can be addressed that the core principles of the NEB
are aligned with and complementary to those of the CE, creating a
synergistic framework for sustainable urban development.

1.1 Research objectives

Tis paper is based on the methodological assumption that
circular city programs should integrate the New European Bauhaus
(NEB) principles to foster sustainable, circular, and inclusive urban
development. In this context, this paper aims to identify the sectors
in which cities invest more within the circular economy and
the NEB perspectives. For this purpose, this paper frst outlines
the CE paradigm, the concept of circular cities, and the NEB
principles, highlighting their interconnections. Secondly, it proposes
a critical and comparative analysis of a selection of best practices of
circular cities simultaneously implementing both circular economy
investments and NEB-funded projects.

Tis analysis is inserted, and it is at the basis of a wider purpose
or, rather, using the identifed investment sectors as a baseline to
develop an innovative evaluation framework that integrates both CE
and NEB principles. Te fnal aim is to propose a new decision tool
to support the evaluation and design process of urban intervention
to implement CE and NEB.
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Tis study addresses a key gap in the existing literature by
explicitly linking Circular Economy (CE) and New European
Bauhaus (NEB) initiatives within urban development strategies.
While previous research has ofen focused on these paradigms
separately, little attention has been paid to how they intersect in
practice at the city level. By identifying shared investment sectors
and proposing a preliminary framework for joint evaluation, this
research ofers an original contribution to both the theoretical
understanding and practical implementation of sustainable urban
transitions.

2 Methodology

As underlined above, the main objective of this work is
to identify the sectors in which cities are investing within the
frameworks of Circular Economy (CE) and the New European
Bauhaus (NEB). For this purpose, this research developed a
theoretical and empirical analysis of circular cities’ best practices
within NEB principles.

Since the research and practice concerning circular
cities are still in an early stage, it has been considered
appropriate to apply a methodological framework based on
a mixed deductive and inductive approach. Te adopted
methodological approach is organised into three main steps,
moving from general theoretical frameworks to practical
applications, and then looping back through a process of
feedback and generalization of fndings. Figure 1 illustrates the
methodological fow:

Analysis of the best practice. Te frst step concerns a
comprehensive review of active European circular city programs.
According to this analysis, it has been addressed that approximately
130 cities have participated in two major European initiatives
focused on circular cities: the Circular City Declaration
(European Commission, 2023b) and CityLoops (CityLoops, 2022).

Te selection of the fve case studies, Barcelona, Paris, Leuven,
Porto, and Seville, was conducted through a purposive sampling
strategy aimed at identifying cities that demonstrate a high level of
integration between Circular Economy (CE) and New European
Bauhaus (NEB) principles. Tis methodological approach,
commonly adopted in qualitative and exploratory research, allows
for the intentional selection of information-rich cases that provide
deep insight into the phenomenon under investigation, rather
than seeking statistical representativeness (Patton, 1990). While
several European cities are currently engaged in CE and NEB
initiatives separately, the selection was guided by a combination
of the following criteria:

1. Active participation in at least one major European program
focused explicitly on the transition to circular cities, namely
the Circular Cities Declaration and/or the CityLoops initiative,
ensuring a baseline of structured CE engagement at the
urban level;

. Documented implementation of NEB-funded projects, as
evidenced through ofcial European Commission databases,
city-level NEB communications, and participation in fagship
NEB calls, thus ensuring a formal commitment to NEB
principles;
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FIGURE 1
Methodological framework.

3. Availability and accessibility of project-level documentation,
public reports, and technical materials, both in English and
national languages, which was a necessary precondition for
conducting a robust comparative analysis across sectors;

. Geographic and socio-economic diversity across \Western
and Southern Europe, ensuring representation of diferent
planning cultures, urban sizes, and institutional frameworks,
which increases the relevance of comparative interpretation
and enhances transferability of fndings;

. Degree of completeness and maturity of projects at the time of
analysis, favoring cities with sufciently advanced initiatives to
allow meaningful sectoral mapping and evaluation of CE-NEB
convergence.

Based on these criteria, the selected cities emerged as
particularly suitable for identifying the overlapping investment
areas and governance patterns that characterize the operational
synergies between CE and NEB. While not claiming statistical
representativeness, the selection ofers a well-balanced cross-
section of European cities actively engaging with both paradigms
in a structured and visible manner, allowing the construction
of a comparative analytical framework to support further
investigation.
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Among these 130 case studies, fve cities (1) Barcelona, (2)
Paris, (3) Leuven, (4) Porto, and (5) Seville have been identifed
as having both engaged with circular economy principles and
received European Union funding for projects aligned with the NEB
initiative.

T e result of this frst phase is represented by the identifcation
of the eleven investment sectors, where these cities are focusing
their eforts. A comparative, critical analysis of the fve case studies
followed, aiming to understand how the identifed sectors were
implemented in each city. T e analysis also sought to pinpoint key
“pilot projects” that stand out as exemplars of circular city and NEB
integration.

Proposing the criteria framework. T e eleven investment sectors
identifed in the previous phase have been transformed into a set
of criteria to develop an evaluation framework. Tis framework
is designed to guide the planning, monitoring, and assessment of
future circular city projects in line with NEB principles. T e goal of
this step is to propose a robust set of evaluation criteria capable of
supporting the assessment of circular cities throughout all phases of
development and implementation.

T e fnal step focuses on analyzing the results from the previous
phases and concluding. T is stage also explores potential directions
for future research in the feld (see Figure 1).
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3 Circular economy paradigm

T is section outlines the key features of the concept of Circular
Economy (CE), emphasizing its fundamental characteristics. It
does not aim to cover the CE concept in its entirety or its
intricate literature review. T e concept of CE is ofen considered
as an evolving umbrella concept which has many defnitions
and interpretations (Kirchherr et al., 2017; Pearlmutter et al.,
2020). However, despite the variety of defnitions and the complex
nature of this paradigm, it is possible to underline the three
basic principles of the CE, as defned by the Ellen MacArthur
Foundation (Ellen MacArthur, 2019):

- regenerating natural capital,
- keeping resources in use;
- eliminate waste externalities.

Te CE model operates on the principle that nature produces
no waste and everything can be repurposed as a resource
(Ellen MacArthur Foundation, 2015), aiming to put sustainable
development principles into practice. Moreover, among the diferent
defnitions proposed in the literature (Kirchherr et al., 2017), it is
possible to describe the CE paradigm by the defnition proposed by
Langergraber and colleagues (Langergraber et al., 2020) to address
the CE challenge and principles, “the circular economy involves the
implementation of an economic system aimed at minimizing waste
and making the best use of resources. In a circular system, resource
inputs and losses of waste, emissions and energy are minimized by
slowing down, closing, and tightening energy and material loops”.

T e CE model originated from industrial ecology experiences,
demonstrating its ability to generate profts for companies, society
(through new jobs), and the environment (by reducing climate-
altering and polluting impacts). According to the study proposed by
Kirchherr and colleagues (2017) (Kirchherr et al., 2017), the core
principles of the CE paradigm can be categorized according to the
4R framework: reduce, reuse, recycle, and recover.

Moreover, the CE paradigm can be implemented at diferent
scale levels (Prieto-Sandoval et al., 2018):

- micro-level (business and consumers);
- meso-level (symbiatically integrated economic agents);
- macro-level (cities, regions, and governments).

Te circular model has a pivotal role in fostering sustainable
development through the regeneration of cultural values. As
underlined by Fusco Girard (2024), these cultural values are
fundamental pillars for any transformation or development
initiative, embodying the unique identity of various locales
(Torrieri et al., 2020). Te current economic framework,
which heavily relies on technological advancements, has
signifcantly disrupted the natural evolutionary processes,
leading to environmental degradation, biodiversity loss,
and global warming (Fusco Girard, 2024; Fusco Girard and
Vecco, 2021; Fusco Girard L., 2020).

Additionally, this paradigm has contributed to social
fragmentation and isolation, exacerbating inequalities and
marginalisation within communities. As a response, a cultural
approach that emphasises the importance of relationships within
communities has emerged as a key driver for implementing
circular models (Fusco Girard, 2024). T is perspective is strongly

Frontiers in Built Environment

10.3389/buil.2025.1601770

aligned with the principles of the NEB, which advocates for a
holistic integration of cultural values in urban development. By
recognising and enhancing Cultural Heritage (CH), cities can
promote sustainability while creating inclusive environments that
refect both their historical and social contexts (DellOvo et al.,
2020). T e synergy between CH and sustainable practices is essential
for developing resilient urban spaces that prioritize both ecological
integrity and community wellbeing (Jyoti Hosagrahar et al., 2016).

T erefore, the circular economy paradigm should not only be
viewed as an economy of recovery, reuse, recycling, and material
regeneration but also as one that emphasizes the cultural dimension
as essential for sustainable development (Fusco Girard, 2024).

Moreover, stakeholder participation and engagement play a
critical role in the circular economy paradigm. Involving diferent
stakeholders helps integrate multiple perspectives, anticipate and
mitigate risks, build trust and reputation, co-create efective
solutions, and promote shared responsibility. It also ensures
continuous monitoring, making circular initiatives more relevant
and sustainable for both communities and the environment. Te
importance of stakeholder engagement is emphasized by (Fobbe
and Hilletofh, 2023; Kaipainen et al., 2023), who argue that
such collaboration is essential for the successful transition to a
circular economy.

Te engagement facilitates to taking into account diferent
viewpoints and perspectives, enabling the anticipation and
mitigation of risks while fostering trust and reputation among
participants (Kujala et al., 2023). It also promotes the co-creation of
efective solutions, encourages shared responsibility, and ensures
ongoing monitoring. Tis collaborative approach enhances the
relevance and sustainability of initiatives for both communities and
the environment (Transition et al., 2024). By fostering collaboration
among businesses, governments, academia, and civil society, cities
can develop inclusive strategies that not only address environmental
challenges but also strengthen social cohesion and cultural identity.
Tis holistic approach is key to realizing the transformative
potential of circular models in urban contexts, ensuring that both
the environmental and cultural dimensions of sustainability are
prioritized.

4 Circular cities: active programs in
Europe for circular cities

4.1 Circular cities: defnition

Te concept of circular cities has emerged as a new approach
to support sustainable urban development by addressing complex
challenges such as climate change, increasing inequalities, and
depletion of natural capital, as required by the New Urban
Agenda (Fusco Girard and Nocca, 2019). Moreover, circular
cities strategies are aligned with Sustainable Development Goals
(SDGs) (Fusco Girard and Nocca, 2019). Specifcally, SDG11 (safe,
inclusive, resilient, and sustainable cities) and SDG12 (sustainable
production and consumption) is addressed by circular cities
strategies (United Nations, 2015).

More in detail, the implementation of the CE paradigm
at the city level engages the macro-level approach (Section 2).
It permits addressing the principles of the CE spatially and
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territorially (Williams, 2021). According to the principles of
CE, circular cities engage nature as the primary infrastructure.
Terefore, this approach helps reduce pollutants, purify the air,
sequester carbon dioxide, and mitigate heat islands, thereby
improving the local microclimate and supporting a transition to
a decarbonized economy. In this sense, circular cities adapt their
organization through a co-evolutionary approach, as well they
implement a learning approach for management and planning
(Fusco Girard, 2024). Furthermore, these cities leverage innovative
technologies like digital tools, bio and nanotechnologies, artifcial
intelligence, loT, automation, and big data to enhance urban
productivity and reduce social disparities (European Commission,
2021). According to these principles, circular cities focus on
transforming urban processes from linear to circular across various
sectors, notably construction, food, textiles, and transportation.
Terefore, natural, built, and social capital are integrated and
coordinated to avoid waste.

4.2 Circular cities programs in Europe

European cities and regions are increasingly implementing the
CE paradigm at the urban level to enhance sustainable transitions,
in alignment with the European Commission policies such as
“Towards a Circular Economy: A “Zero Waste Programme for
Europe” and “Closing the Loop: An EU Action Plan for the
Circular Economy (European Commission, 2015).

T e European Spatial Planning Observation Network (ESPON)
was the frst organization that developed many projects and
studies to support the implementation of the CE paradigm at
the spatial scale. Tese studies are collected in the Eurocities
report (European Commission, 2023a), which showcases many
experiences of diferent European cities. Tese experiences
engage several scales and areas of implementation, ranging from
local food systems and food waste management to broader
strategic plans for the circular economy involving businesses and
institutions (European Commission, 2023c).

More recently, the Circular City Declaration® project has been
established (2020). It involves sixty-six cities committed to the
transition from a linear to a circular economy using the urban
metabolism concept (for the complete list of the involved cities,
please see Supplementary Appendix Al). T is declaration suggests
the collaboration among residents, businesses, and the research
community to integrate CE principles into city planning and
management. Te key strength of this project lies in the sharing
of city data regarding circular initiatives, which helps identify
intervention areas and opportunities for closing resource loops.
Te goal is to provide insights into economic activities and link
current initiatives with their potential to enhance the circularity
of the city.

Another important initiative concerning CE implementation
in cities is the CityLoops? project, that is a collaborative project
involving seven European cities, Apeldoorn, Bodg, Mikkeli, Porto,
Seville, Hgje-Taastrup, and Roskilde (for the complete list of the

1 https://circularcitiesdeclaration.eu/, last seen 2 October 2024.

2 https://cityloops.eu/, last seen 5 November 2024.
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involved cities, please see Supplementary Appendix A2). It aims
to promote the CE by focusing on two primary waste streams
(1) construction and demolition waste (CDW), and (2) bio-
waste (CityLoops, 2022).

In detail, CityLoops develops and implements tools and
methodologies to integrate circularity in urban planning
and to support the related decision-making processes. T ese

tools include instruments for predicting waste generation,
circularity decision-making support tools, and guidelines
for circular procedures. CityLoops also emphasizes the

importance of stakeholders and community engagement to
ensure the successful implementation and adoption of circular
practices (CityLoops, 2022).

By focusing on circular practices in construction
and bio-waste management, CityLoops aims to reduce
environmental footprints, enhance regenerative capacities, create
new business opportunities, and stimulate job creation in
participating cities.

Furthermore, through the analysis of the above-mentioned
circular city programs it has been possible to identify
the investment sectors, which are: (1) waste, (2) water,
(3) energy, (4) food, (5) built environment, (6) reuse of
cultural heritage, (7) mobility, (8) Nature-Based Solutions, (9)
circular tourism, (10) citizens and community, and (11) New
European Bauhaus.

5 New European Bauhaus

Te New European Bauhaus (NEB) has been launched
by the European Commission in 2021. It promotes the
activation of a “new cultural movement” to support the
green transition of cities, inviting communities to develop a
sustainable and inclusive future, consistently with the New
European Green Deal (European Commission, 2021). Te
core objective of the NEB is to address the challenges posed
by climate change through targeted actions that enhance
citizens' wellbeing. Te initiative is grounded in the principles
of sustainability, beauty, and inclusivity, aiming to engage
cultural, social, and aesthetic dimensions to support urban
transitions (European Commission, 2021).

For the built environment, the NEB represents an opportunity
to rethink cities through the regeneration of built heritage
according to the principles of the CE and to propose a new
idea of city experience. Te NEB aligns with CE principles by
promoting the use of bio-based materials, recycled resources,
water reuse, new technologies, and alternative energy sources in
the construction sector. Additionally, the NEB encourages the
implementation of Nature-Based Solutions (NBS) (Oppio et al.,
2024) to revitalize and regenerate urban spaces (Pearlmutter et al.,
2020; Stefanakis et al., 2021 European Commission, 2024).

Furthermore, the adoption of NEB principles necessitates a
shif in governance, requiring a rethinking of the relationships
between resource values, stakeholder roles, and community needs.
Tis shif fosters practical engagement in processes of co-design,
co-programming, and co-innovation, encouraging collaboration
among diverse actors to create more sustainable and inclusive urban
environments.
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5.1 Active NEB programs in Europe

Te European Commission has activated several funding to
support the operationalization of the NEB guidelines. A key
initiative is the “Intelligent Cities Challenge initiative”®, which
involves 136 cities across Europe. In the context of this program,
notable cities can be cited, including Amsterdam (Netherland),
Pescara (Italy), Sofa (Bulgaria), Lieve Van Espen (Belgium), and
Porto (Portugal) (European Commission, 2024).

Te city of Amsterdam (Netherlands) has been involved
in this initiative to redevelop the Schoonschip, a sustainable
foating water community divided into thirty water lots
where about hundred residents live. Te project focuses on
enhancing the use of hydropower to meet the neighbourhood’s
energy needs (European Commission, 2024).

Te City of Pescara (Italy) is redeveloping four theatres to
promote social interaction and the arts through environmentally
sustainable solutions. Te project includes the renovation of
the theatres with energy-efcient architectural features, such
as facade insulation panels, energy-efcient photovoltaic panels,
the use of heat pumps, low-power lighting systems, and the
inclusion of control sensors for temperature and air quality
monitoring (European Commission, 2023c).

Te Municipality of Sofa (Bulgaria) has been funded with
European NEB funds to build an energy-efcient green nursery
school. T e project includes the installation of photovoltaic systems
and intelligent consumption monitoring devices, to improve the air
quality of both indoor and outdoor environments. T e introduction
of these technologies has enabled the school to self-produce
30%, while also reducing CO2 emission by approximately 12
tons annually (European Commission, 2023c).

Also, the city of Lieve Van Espen, located in Antwerp
Metropolitan Area (Belgium) has received NEB funding to
implement a project that aims to reduce waste from electrical and
electronic equipment by proposing its reuse through the use of 3D
tools for its repair.

T ecity of Porto (Portugal) has been funded to promote a project
to reuse organic waste. T is initiative includes boosting recycling
eforts, as well as launching a pilot program for composting organic
waste to support agricultural activities. Over the past 2 decades, the
city has already recycled 32.7 tons of food waste, planted 13 vegetable
gardens and recruited 2,200 home composters to contribute a total
of 300 tons of composted waste (European Commission, 2023c).

Additionally, the International Federation of Landscape
Architects (IFLA) has been involved in an NEB-funded initiative
that supports 20 projects focused on the reuse of historic buildings,
the redevelopment of public spaces, and the rehabilitation of
rural areas in line with circular economy principles. Tese
projects Tese projects are spread across multiple countries,
including Bulgaria, Finland, Croatia, Cyprus, France, Greece,
and Italy (International Federation on Landscape Architects, 2023).
Te IFLA project organizes workshops with more than 60 experts
and local communities to identify needs, challenges, and innovative
solutions for these urban and rural regeneration projects.

3 https://www.intelligentcitieschallenge.eu/news/icc-cities-share-

circular-solutions-festival-new-european-bauhaus
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Further NEB initiatives fnanced with European funds were
mentioned by the ICLEI report, where each project has been
evaluated according to the three NEB pillars: (1) inclusion,
(2) sustainability, and (3) beauty. Te projects include the
redevelopment of riverfront areas (Korzo Zaélesie, Slovakia),
the regeneration of entire neighbourhoods (Hal5, Belgium),
the establishment of new schools (Madre Project, Italy), the
creation of new museums (Buga Wood Pavillon, Germany) (Local
Governments for Sustainability ICLEI, 2023).

6 Circular cities and new European
bauhaus: cities best practice

Tis section concerns the analysis of some circular cities’
best practices which are simultaneously implementing NEB-
funded programs. T is comparison and analysis have been made
in accordance to the research methodological statement, or
rather the possibility of integrating the CE paradigm in the
NEB programs. According to their characteristics (Sections 2, 4),
NEB is considered a paradigm which engages the support of
circular city implementation within the social, environmental and
beauty dimensions. Te main target of this analysis is identifying
the intervention areas in which CE and NEB investments are
most oriented.

Projects were defned as best practices based on four criteria:
(1) alignment with all three NEB pillars (inclusion, sustainability,
beauty); (2) sectoral integration of CE strategies; (3) measurable
environmental and social impact; and (4) replicability in other
urban contexts.

Based on these assumptions, the cities of Barcelona (Spain),
Leuven (Belgium), Porto (Portugal), Seville (Spain), and Paris
(France) were selected for this analysis. For each city, the circular
economy projects they are involved in have been identifed, along
with the corresponding active New European Bauhaus (NEB)
initiatives (Table 1).

T ese cities are described according to the sectors identifed in
the paragraph 4.2: (1) waste, (2) water, (3) energy, (4) food, (5) built
environment, (6) reuse of Cultural Heritage, (7) mobility, (8) Nature-
Based Solutions, (9) circular tourism, (10) citizens and community,
(11) New European Bauhaus.

6.1 Paris circular city

Te city of Paris has emerged as a leader in CE initiatives,
beginning with the launch of the “White Paper on the Circular
Economy of Greater Paris” in 2015. Tis document set the
foundation for subsequent plans, including the “Est Ensemble Grand
Paris” initiative in 2019, which emphasizes waste and water reuse,
energy systems, and civic engagement. T e city’s long-term goal is
to achieve net-zero emissions by 2050, with an 80% reduction in
its carbon footprint from 2004 levels, engaging local stakeholders in
this mission.

Table 2 provides a brief description of the most signifcant
projects activated in the city of Paris, according to the circular
city investment sectors identifed in the previous paragraph (see
paragraph 6).
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TABLE 1 List of circular cities’ best practices in implementing NEB-funded programs.

Country City Active circular city programme Active NEB programme
Cristobal de Moura Green Street
Barcelona Superblock
Regeneration of beach dune systems
Spain Barcelona Circular City Declaration
NEB Lo Xifré Roofop
APROP
NEST
Belgium Leuven Circular City Declaration EUmies Awards
Portugal Porto Circular City Declaration NEB Lab: NEB goes South
France Paris Circular City Declaration Being creative with industrial heritage
Spain Seville Circular City Declaration New JRC Building in Seville: International architectural design context

6.2 Leuven circular city

Leuven (Belgium) is making signifcant eforts to become a
circular city. Tis city has launched its Leuven 2030 initiative.
It is an ambitious project that aims for climate neutrality by
2050, guided by the “Leuven 2030 Roadmap to a Climate-Neutral
Future” and the “Circular Leuven” strategy (Leuven, 2030). Leuven's
circular economy strategy is built around fve strategic objectives: (1)
circular entrepreneurship, (2) sustainable consumption, (3) circular
construction, (4) repair and refurbishment, and (5) knowledge
development. T ese objectives are designed to foster collaboration
among various stakeholders, including local businesses, educational
institutions, and citizens, through the Platform Leuven Circular.
T is platform promotes a new governance model known as “radical
participation” which empowers community members to engage
actively in decision-making processes related to sustainability
initiatives. Table 3 provides a brief description of the most signifcant
projects activated in the city of Leuven, according to the circular
city investment sectors identifed in the previous paragraph (see
paragraph 6).

6.3 Porto circular city

Porto is actively transforming into a circular city to sustainable
urban development. T is transition is guided by several strategic
documents, including the “Roadmap to a Circular City 2030”
and the “Porto Environment Quick Guide 2020 which outline
the city’s vision and concrete actions aimed at fostering a
circular economy (Circular Cities Declaration, 2022; CityLoops,
2024). Portos approach to circularity mainly focuses on waste
reduction, recycling promotion, and enhancing resource efciency
across various sectors.

Table 4 provides a brief description of the most signifcant
projects activated in the city of Porto, according to the circular
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city investment sectors identifed in the previous paragraph (see
paragraph 6).

6.4 Seville circular city

Seville is actively pursuing numerous initiatives to promote
circular economy and sustainability across multiple sectors. Te
city has joined the “Circular Cities Declaration” (2020) and
“CityLoops Programme” (2019-2023), focusing on integrating
circular economy principles into the construction sector. Seville
is developing tools for construction waste recycling, increasing
regenerative capacity, and creating new business opportunities
(Circular Cities Declaration, 2022; Repsol, 2025; www.cityloops.eu/
cities/seville).

Te city is also implementing projects for separate waste
collection, urban agriculture, food waste minimization, and food
donation networks. Tese eforts have resulted in the recovery of
19,047,323 tonnes/year of domestic material consumption, with an
end-of-life recycling rate of 99.21% (CityLoops, 2024).

Table 5 provides a brief description of the most signifcant
projects activated in the city of Seville, according to the circular
city investment sectors identifed in the previous paragraph (see
paragraph 6).

6.5 Barcelona circular city

Te city of Barcelona initiated the initiative of circular
economy within the ‘Barcelona Green Deal’ (2021) which aims to
transform the city into a competitive, and sustainable metropolitan
city through specifc actions according to the circular economy
principles, such as waste reuse, water reuse, promotion of alternative
energy sources, sustainable mobility, and urban environment
management, among others (Ajuntament de Barcelona, 2021).
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TABLE 2 Circular projects activated in the city of Paris.

Sectors

Waste sector

Project/Initiatives

Waste Sorting — A project dedicated to waste separation to improve
recycling and reduce waste

Reducing Food Waste — An initiative to minimize food waste through
more efFcient resource management

Redistributing Surplus Food to T ose in Need — A program to redistribute
surplus food to support people in need

Ferme du Rail — A sustainable urban farming project that combines food
production and social inclusion

10.3389/fbuil.2025.1601770

Source

(Choose Paris Region, 2024;
City of Paris, 2024; Ville de Paris,
2015; REFLOW Project, 2020)
Choose Paris Region (2024)

Water recovery

Wastewater and Rainwater Capture — A project focused on collecting
wastewater and rainwater during heavy rainfall to prevent fooding and
improve water management

Leak Detection and Repair — Installation of over 3,000 sensors to monitor
and repair water leaks, reducing water waste and improving efciency
Rainwater Harvesting Promotion — An initiative to encourage rainwater
collection for irrigation and cooling purposes, enhancing sustainability in
urban areas

(Ville de Paris, 2015;

Artelia Group, 2024;

Circular Economy Club, 2024;
SIAAP, 2024)

Reasons to be Cheerful (2025)
Choose Paris Region (2024)

Energy sector

Roofop Photovoltaic Panels — A project focused on installing solar panels
on roofops to generate clean and renewable energy

Geothermal Energy Expansion — An initiative to increase geothermal
energy capacity, aiming to produce an additional 330 GWh

Promotion of Sustainable Energy Technologies — A program dedicated to
encouraging the adoption and development of innovative and eco-friendly
energy solutions

Renewable Energy Promotion — An efort to support and expand the use of
wind, solar, and hydroelectric power to transition towards a greener
energy system

(Circular Economy Club, 2024;
Olympics, 2024; Cleary Gottlieb,
2025; Circular Economy Club,
2024)

Food sector

Local, Sustainable, and Afordable Food Supply — A project aimed at
ensuring access to locally sourced, environmentally friendly, and
cost-efective food

Strengthening Local Supply Chains — An initiative to enhance regional
food distribution networks, supporting local farmers and producers
Organic Food Production — A program focused on increasing the
production of organic food to promote healthier and more sustainable
agriculture

Developing an Organic Food Supply Chain in Tle-de-France- A strategic
project to establish and expand an organic food distribution network
within the Tle-de-France region

Sustainable Farming Near Water Reservoirs — A project promoting
eco-friendly agricultural practices near water sources to protect natural
ecosystems and ensure water quality

(Food Action Cities, 2023;
Choose Paris Region, 2024;
Ville de Paris, 2015)

Built environment sector

Paris Climate Action Plan (PCAET) — A comprehensive plan to reduce
carbon emissions, enhance climate resilience, and promote sustainable
development in Paris

Paris Fonds Vert — A green investment fund dedicated to fnancing projects
that support ecological transition and sustainable urban development
Eco-Sustainable Building Renovation Project — An initiative focused on
improving energy efFciency and sustainability in building renovations
across Paris

(Circular Economy Club, 2024;
City of Paris, 2024)
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TABLE 2 (0JOO0OO0O) Circular projects activated in the city of Paris.

Sectors

Reuse of cultural heritage

‘ Project/Initiatives

Subsidies for the Rehabilitation of Historic Buildings — Financial support
for restoring historic buildings in accordance with European Commission
principles, ensuring heritage conservation and sustainability

Integration of Innovative Technologies — A project focused on
incorporating advanced technologies to enhance the efciency and
resilience of heritage buildings

Sustainable Financing Models for Cultural Heritage Reuse — Development
of new fnancial strategies to support the adaptive reuse of cultural heritage
sites in a sustainable and economically viable way

10.3389/fbuil.2025.1601770

‘ Source

Circular Economy Club
(2024)

Mobility sector

Grand Paris Express — A large-scale public transport project aimed at
expanding and modernizing the metro network to improve connectivity
and reduce trafc congestion in the Greater Paris area

Bike Plan 2021-2026 — An initiative to enhance cycling infrastructure,
promote bike-friendly policies, and encourage sustainable urban mobility
Rete Express Vélo (REVe) — A high-speed cycling network designed to
provide safer and more efcient bike routes, supporting

eco-friendly commuting

Paris Fonds Vert — A green investment fund dedicated to fnancing
sustainable urban development, climate resilience, and ecological
transition projects

Circular Economy Club
(2024)

Nature-Based Solutions
(NBS)

Green Corridors Project - Have been realized green corridors in cities to
boost biodiversity, improve air quality, and reduce heat islands

Grooves Project - Have been developed green spaces and channels in
urban areas for pollution control, rainwater management, and community
interaction

—20,000 Trees for the Climate Plan - Have been planted 20,000 trees to
reduce CO2, enhance green areas, improve air quality, and provide

(Connecting Nature Project,
2024; Impact Alpha, 2024)

Circular Tourism

Nature Urbaine - An initiative aimed at integrating nature into urban
areas, enhancing biodiversity, and improving the quality of life in cities.
T e project promotes green infrastructure, sustainable urban planning,
and nature-based approaches

Tourism Strategies Development Plan - A comprehensive plan to develop
sustainable tourism strategies that promote responsible travel, protect
cultural heritage, and minimize environmental impact

Circular Economy Plan for the Olympic Games - A strategic initiative
aimed at implementing circular economy principles during the Olympic
Games. T is plan focuses on reducing waste, reusing materials, and
recycling to create a sustainable and environmentally responsible event,
ensuring long-term benefts for both the Games and the host city

Circular Economy Club
(2024)

Community engagement

Les Canaux Project - A project dedicated to promoting social innovation
and sustainable development in Paris, focusing on creating collaborative
spaces for entrepreneurs and organizations working in the felds of social
economy, environmental sustainability, and inclusion

La Recyclerie Project - A sustainability-driven initiative aimed at reducing
waste and promoting recycling through a creative and educational
approach. T e project operates a space that includes a café, workshops, and
educational activities

Les Canaux (2025)
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TABLE 2 (0JOO0OO0O) Circular projects activated in the city of Paris.

Sectors Project/Initiatives

New European Bauhaus

engagement

creating a vibrant community hub

integrate energy-efcient technologies

- Habitat 76 Project - A project aimed at providing afordable housing
solutions and improving living conditions in urban areas. It focuses on
creating sustainable, energy-eFcient homes and fostering community

Caserne de Reuilly - A redevelopment project for the Caserne de Reuilly, a
former military barracks in Paris, transforming the site into a mixed-use
development. T e project includes residential, commercial, and cultural
spaces, with a strong emphasis on sustainability, green architecture, and

New Circular Houses Projects - A series of housing developments focused
on creating modern, eco-friendly homes that address the growing demand
for afordable and sustainable living options. T ese projects aim to

10.3389/fbuil.2025.1601770

Source

New European Bauhaus Prizes
(2021)

Table 6 provides a brief description of the most signifcant
projects activated in the city of Barcelona, according to the circular
city investment sectors identifed in the previous paragraph (see
paragraph 6).

7 Results

Based on the analysis conducted in this study, the eleven
identifed sectors represent the fundamental areas for implementing
circular economy strategies in the selected cities. Among them,
Barcelona, Porto, Paris, and Seville can be addressed as the
most proactive cities, dedicating substantial resources and
eforts to advancing circular economy initiatives across all the
identifed sectors.

Furthermore, the active involvement of citizens and
communities, including the third sector, such as social enterprises
and civic associations, is fundamental in driving the transition to
a circular city. T e citizen's participation is increasingly central to
the implementation of various strategies across diferent sectors,
infuencing the demand for circular and sustainable goods and
services, particularly in activating NEB projects.

Te participation of various stakeholders, especially
the community, contributes to minimizing conficts and
potential negative perceptions regarding the intervention
(Angrisano et al., 2024). Table 7 provides an overview of the sectors
in which the fve selected circular cities are making investments.
Te fnal column shows the frequency with which each circular
economy sector is implemented across all the cities under study,
while the last line makes explicit how much each city has invested in
each sectors. From this analysis, it emerges that the city of Barcelona
can be considered the most high-performing best practice because it
invests in all the identifed sectors of the circular economy, through
established local projects that all aim to improve the health of
ecosystems in order to ensure a better quality of life for citizens,
but especially for future generations.

Furthermore, the performed analysis of active CE projects in
each city reveals the alignment with the core principles of the NEB,
or rather (1) social inclusion, (2) environmental sustainability and
(3) beauty.
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In particular, the principle of inclusion and community
participation is strongly emphasized as one of the fundamental
pillars of the analysed projects across Europe. Stakeholder
engagement represents a foundation element of circular city
initiatives, as it facilitates the integration of diverse perspectives,
skills, and resources. Tis collaborative approach fosters the
development of innovative and sustainable solutions that not only
meet the real needs of the community but also promote a cultural
shif towards more circular and environmentally friendly practices.

Moreover, stakeholder involvement plays a critical role in
addressing social inequalities and marginalization, enhancing social
cohesion, and strengthening interpersonal relationships. Tese
eforts ultimately contribute to an improved quality of life for urban
residents.

Also, in this case, among the projects analyzed, urban
regeneration initiatives in Barcelona—particularly the “Barcelona
Superblock” project—stand out as exemplary pilot projects funded
under NEB programs. According to the mentioned criteria for the
best practices selection, Barcelonas Superblock project stands out
for its systemic urban regeneration approach addressing climate,
health, and inclusion simultaneously. T ese projects tackle multiple
urban challenges, such as the shortage of green spaces, climate
emergency, air and noise pollution, road safety, cultural inclusion,
and the rehabilitation of degraded areas, all in line with circular
economy principles.

While all fve cities are advancing circular economy principles
through NEB-aligned initiatives, notable diferences emerge in
terms of scale, governance models, implementation capacity, and
socio-spatial context. For example, cities like Barcelona and
Paris exhibit a broader sectoral coverage and higher frequency
of initiatives across the eleven identifed investment areas. Tis
trend is likely supported by stronger institutional capacity, more
substantial fnancial resources, and the presence of integrated
metropolitan planning frameworks that facilitate the coordination
of CE-NEB policies.

Conversely, smaller cities such as Leuven or Porto show
a more focused implementation, ofen centered around specifc
sectors like sustainable food systems, community engagement,
or cultural heritage reuse. In these cases, limited resources are
ofen compensated by innovative governance models based on
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TABLE 3 Circular projects activated in the city of Leuven.

Sectors

Waste sector

Project description

Repair Cafés in Leuven — It is a community-driven spaces where people
can bring broken items, such as electronics, clothing, and furniture, for free
repairs by volunteers. T ese cafés promote sustainability by extending the
lifespan of products, reducing waste, and fostering a culture of

repair and reuse

Reuse Centers in Leuven - Facilities dedicated to collecting, refurbishing,
and reselling second-hand goods, including furniture, appliances, and
clothing. T ese centers support a circular economy by reducing waste,
creating local jobs, and providing afordable items to the community

10.3389/fbuil.2025.1601770

Source

European Commission
(2023b)

Water recovery

Energy sector

Food sector

Eco Food Map — It is a tool designed to promote local food by helping
residents discover and support local farmers, markets, and sustainable
food businesses

Promoting Local Food - T e project provides encouragement of the
community to buy from local producers, reducing food miles, supporting
the local economy, and fostering a connection between consumers and
sustainable agriculture

Building a Resilient and Sustainable Food System - Strengthening the local
food network by aligning with circular economy principles—minimizing
waste, promoting resource efciency, and ensuring long-term
sustainability for both producers and consumers

Leuven (2030)

Built environment
sector

Sustainable Building Practices - Te project provide the implementation of
eco-friendly construction methods that minimize waste, reduce resource
consumption, and promote energy efciency

Urban Circular Strategy for Leuven - T e strategy focuses on closing
resource loops, encouraging innovation, and fostering collaboration
between businesses, residents, and policymakers to build a resilient and
regenerative city

European Commission
(2023b)

Reuse of cultural
heritage

Retroftting Historic Residential Buildings - T e project involve upgrading
older buildings to improve their energy performance while preserving
their architectural heritage

Improving Energy Efciency & Reducing Carbon Footprint - T e project
provide the implementation of insulation solutions, energy-efcient
windows and renewable energy to reduce energy consumption

and emissions

European Commission
(2023b)

Mobility sector

T e Smart Circular Bridge - T e project provides the realization of an
innovative bridge designed for pedestrians and cyclists, integrating circular
economy principles in infrastructure development. Constructed with
bio-based and recycled materials, the bridge showcases sustainable design
and resource efciency

European Commission
(2023b)

Nature-Based Solutions (NBS)

Circular Tourism

Community
engagement

Educational Programs on Sustainability - T e project provides to realize
workshops, training, and awareness campaigns to engage residents in
sustainable practices and circular economy principles

Collaborative Community Projects - T e project provides to realize
initiatives that bring together citizens, businesses, and organizations to
co-create sustainable solutions for Leuven

Platform Leuven Circular - T e project provides to realize an hub for
knowledge-sharing and innovation, connecting stakeholders to accelerate
the city’s transition towards a circular economy

Circular Cities Declaration
(2022)
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TABLE 3 (0JOO0OOCOO) Circular projects activated in the city of Leuven.

Sectors Project description

New European
Bauhaus

- Sustainable Eyewear Made from Fallen Leaves - T e project provides an
innovative approach to eco-friendly fashion, using biodegradable materials
to create stylish and sustainable eyewear

- NEB Creation of Start-ups - T e project provides to support
entrepreneurship through the New European Bauhaus (NEB) initiative,
fostering start-ups that prioritize sustainability, design, and inclusivity

- NEB Circular Food System - T e project provides to develop a resilient
food network that minimizes waste, promotes local production, and aligns
with circular economy principles to ensure long-term sustainability

10.3389/fbuil.2025.1601770

Source

(Leuven, 2030;
EU Mies Awards,
2025)

participatory approaches. Leuven, in particular, stands out for its
radical participation strategy, which leverages citizen involvement
as a structural component of decision-making, thereby increasing
legitimacy and local ownership of circular initiatives.

Furthermore, diferences in local context signifcantly infuence
the priorities and modalities of implementation. Seville’s focus
on construction waste and urban agriculture refects a territorial
need for material recovery and food security, while Porto’s
emphasis on waterfront regeneration integrates CE strategies with
place-based cultural and environmental goals. Tese contextual
specifcities highlight the importance of adopting TFexible,
context-sensitive frameworks that can adapt to diverse urban
realities.

Te comparative analysis thus reveals that while common
investment sectors exist across the cases, their operationalization
is mediated by structural (e.g., city size, funding, institutional
design) and cultural (e.g., governance style, community role,
planning tradition) variables. Recognizing and understanding these
diferences is crucial for designing evaluation tools and policy
recommendations that are not only generalizable but also adaptable
to specifc urban ecosystems.

8 Conclusion

Tis paper explores the integration of the Circular Economy
(CE) paradigm within the framework of the New European
Bauhaus (NEB), providing foundational insights into both
concepts and establishing a comprehensive understanding of
their interrelationship. In particular, the cultural dimension
has been highlighted as a crucial element for ensuring a
shared and functional approach to sustainable and circular
development (Fusco Girard, 2024).

T rough both inductive and deductive analysis, this study has
explored how CE and NEB can be aligned and integrated to
implement efective circular economy strategies in urban contexts.
By examining several circular city programs (Section 3.2), this paper
has identifed key investment sectors that align with the objectives
of both CE and NEB. Furthermore, numerous best practices
from circular cities have been analyzed to better understand
the operational linkages between CE and NEB. Tese examples
demonstrate that Circular Economy principles can signifcantly
enhance urban economic, environmental, and social productivity,
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fostering integrated and sustainable urban development (Nocca and
Angrisano, 2022).

Te fndings highlight the need for integrating the NEB
perspective into circular city programs. Tis integration is
essential as NEB addresses contemporary urban challenges related
to sustainability, inclusivity, and quality of life. By promoting
sustainable urban regeneration that is both aesthetically pleasing
and ecologically responsible, NEB aims to combat climate change
while fostering social cohesion. Furthermore, NEB advocates
for urban transformations that are accessible and benefcial for
all community members, particularly marginalized groups, and
seeks to create environments that enhance human experience,
thereby improving overall wellbeing. A collaborative, cross-
disciplinary approach is another key aspect of the NEB, encouraging
partnerships among architects, designers, scientists, and local
communities to co-create innovative solutions (Torrieri et al., 2020;
Gravagnuolo et al., 2024; Verardi et al., 2023). Tis collaborative
synergy is crucial for addressing the complexities of modern urban
challenges (Angrisano Nocca, 2023).

One of the key fndings of this research is the potential to utilize
the identifed investment sectors as a basis for developing a decision-
support tool that integrates both the CE and NEB paradigms. Given
the multidimensional and multi-objective nature of CE, evaluation
and decision-support tools are essential to aid the implementation of
circular strategies in urban contexts. However, despite the existence
of numerous research eforts providing multidimensional indicators
for assessing the circularity of cities (Assumma et al., 2022), there is
currently no framework that integrates both NEB dimensions and
CE criteria to support the evaluation and implementation of these
paradigms in urban systems. As a main outcome of this research,
the following evaluation criteria have been derived from the eleven
investment sectors identifed:

. Resource and waste management efciency

. Water reuse and hydrological resilience

. Renewable energy adoption and carbon neutrality
Local and sustainable food systems

. Green building and urban regeneration

. Cultural heritage reuse

. Sustainable mobility solutions

. Nature-based urban interventions

. Development of circular tourism models

. Community engagement and empowerment

. Integration of NEB design and governance principles

=
[N )
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TABLE 4 Circular projects activated in the city of Porto.

Sectors

Waste sector

Project description

PORT-5R — It is a sustainability initiative based on the 5R principles
(Refuse, Reduce, Reuse, Repurpose, Recycle), promoting waste reduction,
circular economy, and responsible consumption in Porto

LifeGate PlasticLess — Seabins for Plastic Removal - T e project provides
the installation of Seabins in Porto's waters to collect plastic waste,
preventing marine pollution and promoting cleaner oceans

CityLoops — Urban Waste Reuse & Recycling Strategies - It is a project
focused on developing circular solutions for urban waste management,
emphasizing the reuse and recycling of construction and organic waste
LIPOR Project — It is a waste management initiative promoting recycling,
composting, and energy recovery to create a more sustainable and efcient
waste system for Porto and its metropolitan area

10.3389/fbuil.2025.1601770

Source

www.lifegate.com/initiative/
plasticless

www.lipor.pt/pt/

CityLoops, 2022
www.interreg-maritime.eu/web/
port5r

Water recovery

Aguas de Portugal — It is s national initiative dedicated to managing and
optimizing water resources, sanitation, and environmental sustainability in
cities like Porto

Porto Santo Golf Course — It is a sustainable golf course designed to
preserve local biodiversity, reduce water consumption, and integrate
eco-friendly management practices

Irrigation Project — Aguas de Portugal — It is a water efFciency project
aimed at improving irrigation systems, reducing water waste, and
promoting sustainable water use in agriculture and urban landscapes

www.portosudeste.com/
www.adp.pt/pt/

Energy sector

Energia para el Pueblo Initiative — It is a program focused on providing
afordable and sustainable energy solutions to communities, promoting
access to clean energy and energy efciency

LED Street Lighting Project — It is a citywide initiative to replace
traditional streetlights with energy-efcient LED lighting, reducing
electricity consumption and lowering carbon emissions

Carbon Neutrality by 2030 Project — It is a strategic plan aiming to achieve
net-zero carbon emissions by 2030 through renewable energy adoption,
energy efciency measures, and sustainable urban policies

(Circular Cities Declaration,
2022; CityLoops, 2024)

Food sector

Project Reducing Food Waste & Horta a Porta — It is an initiative aimed at
minimizing food waste through local production (Horta a Porta),
promoting urban gardening, and encouraging sustainable

consumption practices

Mercado do Bolhéo - T e revitalization of Porto’s historic Bolhdo Market,
integrating sustainable practices, promoting local food, and preserving
cultural heritage while enhancing community engagement

Volunteer Programmes for the Recovery of Unused Food — It is a program
that brings together volunteers to rescue surplus food from local
businesses and redistribute it to communities in need, reducing food waste
and promoting solidarity

(Circular Cities Declaration,
2022; CityLoops, 2024)

Built environment sector

T e WAKE UP Project — It is an initiative focused on urban regeneration,
revitalizing underused spaces to create more vibrant, sustainable
communities with an emphasis on environmental and social sustainability
Polis Program — It is a national program aimed at redeveloping urban areas
in Portugal, focusing on regeneration and sustainable development
through integrated urban planning, green infrastructure, and community
engagement

Port 2001 Project — It is a large-scale redevelopment project for Porto’s
waterfront, promoting sustainable urban planning, revitalizing the port
area, and fostering cultural and tourism activities to boost local economy
and heritage

Waterfront Regeneration & Promotion of Cultural and Tourism Activities
— It is a strategy within the Port 2001 Project to revitalize Porto’s
waterfront, turning it into a vibrant area for tourism, leisure, and cultural
events, while integrating sustainability in design and operations

www.netzerocities.eu
Wwww.repositorio-aberto.up.pt
www.portugalvineyards.com
www.ooda.eu/work/matadouro
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TABLE 4 (0O0O0IO0OOO) Circular projects activated in the city of Porto.

Sectors

Reuse of cultural heritage

Project description

T e Matadouro Project — It is a cultural and urban regeneration initiative
that transforms Porto’s historic slaughterhouse (Matadouro) into a vibrant
space for art, culture, and community engagement, while preserving its
historical architecture and promoting sustainability

WOW Porto Project — It is a creative space dedicated to art, culture, and
innovation in Porto, aimed at promoting the city as a hub for cultural
tourism and sustainable urban development through interactive
exhibitions and community-driven projects

10.3389/fbuil.2025.1601770

‘ Source

www.ooda.eu/work/
matadouro
www.mercadobolhao.pt
Www.wow.pt/en

Mobility sector

Te 3Drivers Project — It is a project focused on promoting sustainable
transportation by encouraging carpooling among drivers, reducing trafc
congestion, and lowering carbon emissions through shared

mobility solutions

BlaBlaCar Project — It is a popular carpooling platform that connects
drivers with passengers traveling the same route, promoting cost-efective
and eco-friendly travel while reducing the environmental impact of
individual car journeys

Te Via Verde Boleias Initiative — It is a carpooling program that
incentivizes shared rides for commuters in Portugal, encouraging
sustainable mobility, reducing trafc, and lowering carbon footprints
through an easy-to-use platform for fnding carpooling opportunities
Porto a Porto — It is a project lauched with the aim to promote sustainable
mobility initiative focused on encouraging walking and cycling between
key areas of Porto, promoting eco-friendly transportation and reducing
urban congestion

www.portoregion.com
www.3drivers.pt/projetos

Nature-Based Solutions
(NBS)

Nature-Based Solutions in the Regeneration City Programs in Porto - It is
an initiative that integrates nature-based solutions into urban regeneration
programs in Porto, focusing on enhancing biodiversity, improving green
infrastructure, and promoting sustainable urban development

www.urbinat.eu/cities/porto

Circular Tourism

CityLoops — Enhancing Sustainability in Porto’s Local Food System for the
Tourism Sector - T e project focused on improving the sustainability of
Porto’s local food system, particularly within the tourism sector. It
promotes circular economy practices by reducing food waste, supporting
local food producers, and encouraging sustainable sourcing and
consumption in restaurants and tourist establishments

CityLoops (2024)

Community engagement

Porto Climate Pact — It is a collaborative initiative designed to mobilize
citizens, businesses, and organizations in Porto to work together towards
common climate goals. T e pact includes educational campaigns to raise
awareness about environmental issues and encourage sustainable practices
among residents, fostering a collective efort to combat climate change and
promote sustainability

Circular Cities Declaration
(2022); www.espon.eu

New European Bauhaus

NEB Goes South — T e project provides the collaborative project involving
six architecture schools from Portugal as part of the New European
Bauhaus (NEB) initiative. T e project focuses on exploring innovative and
sustainable architectural solutions that align with the NEB's values of
sustainability, inclusivity, and aesthetics, aimed at transforming urban
spaces in southern Europe

www.urbinat.eu; European
Commission (2023c)

T us, this paper argues that in the next phase of implementing
NEB initiatives, it is critical to clearly defne and integrate Circular
Economy principles into NEB projects and programs. As cities
continue to receive funding for NEB initiatives, the integration of
CE must be explicitly addressed at the policy and planning levels.
Circular Economy is intrinsically connected to NEB, and therefore,
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there is an urgent need for policy adaptation to ensure that CE
principles are systematically incorporated into NEB implementation
strategies (Stanganelli et al., 2021).

In light of these fndings, future research will propose an
assessment framework that integrates both CE and NEB criteria.
Tis framework will be designed to support the evaluation,
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TABLE 5 Circular projects activated in the city of Seville.

Sectors

Waste sector

Project description

Waste Management Initiatives - T e project includes a number of initiatives to improve waste
management in Seville, focusing on reducing waste generation, promoting recycling, and
improving waste treatment systems to create a more sustainable urban environment

Urban agriculture and food systems - T e project promotes urban agriculture to strengthen local
food systems, reduce emissions from food transportation, and encourage sustainable
agricultural practices within the city

Waste collection systems - T e project provides an organized system for efcient waste collection
designed to optimize waste sorting and increase recycling rates, contributing to a cleaner and
more sustainable urban environment

Food waste minimization programs - T e project plans to reduce food waste throughout the city
by encouraging residents, businesses and institutions to minimize food waste through better
consumption practices, waste reduction and composting initiatives

10.3389/fbuil.2025.1601770

Source

CityLoops (2024); www.ccre.org

Water recovery

Wastewater Treatment Plants Project - T e project focused on recycling wastewater for use in
irrigation and industrial applications, promoting water efciency and sustainability by reducing
freshwater consumption and reusing treated water for various purposes

Cartuja Qanat Project for Water Management - An innovative water management project aimed
at improving water conservation and efciency in Seville. It involves the reuse of greywater and
rainwater for cooling and irrigation, contributing to sustainable water use and reducing
dependency on potable water

Waste Water Treatment Plants Project - T e aim of the project is to establish advanced
wastewater treatment systems to ensure that water is recycled and reused for agricultural,
industrial, and urban purposes, thus supporting a circular water economy

EU CAP Network (2024)

Energy sector

Hydrogen Power Plant Project - A project focused on the development of a hydrogen power
plant to generate clean energy, contributing to the transition to renewable energy by producing
green hydrogen for electricity and heat production

Green Electricity and Heat Production Plant - A project dedicated to producing green electricity
and heat through sustainable sources, aiming to reduce carbon emissions and promote energy
independence

Two Solar Power Plants (Las Corchas and Los Naranjos) - T e development of two large-scale
solar power plants (Las Corchas and Los Naranjos) to generate renewable energy from solar
power, signifcantly contributing to the region’s green energy capacity

Green Electricity from Bitter Oranges - A sustainable energy project that harnesses bitter
oranges to produce green electricity, utilizing local agricultural resources to create eco-friendly
power solutions

—40-Story, 11 MW Solar Tower - T e construction of a 40-story solar tower capable of
generating 11 MW of power, enough to supply 180,000 homes with renewable energy,
showcasing cutting-edge renewable energy technology

eCitySevilla Project - A smart city project aiming to create a sustainable urban environment in
Seville by integrating renewable energy, green mobility, and energy-efFcient infrastructure to
reduce the city’s environmental footprint

URBACT-CIA 7 Projec - A European project focused on promoting sustainable urban
development through collaboration between cities to improve resource efciency, reduce waste,
and enhance urban resilience

LIFE WATERCOOL Project - An initiative to implement cooling technologies using renewable
resources to reduce energy consumption and mitigate urban heat islands, contributing to
sustainable water management and cooling solutions in urban envronments

Info build Energia (2024);
www.cordis.europa.eu;
www.enelgreenpower.com;
WWWw.newseu.cgtn.com; Power
Technology (2024); Energy News
(2025); Capital Energy
(2023)www.smart.sevillacityofce.es;
CityLoops, 2024; Info build Energia
(2024); www.researchgate.net

Food sector

CalRecycle - Is an initiative focused on recycling and waste management that promotes the reuse
of materials, with the goal of reducing waste in landflls and improving sustainability

Food Rescue Initiatives - T is project focuses on rescuing unsold or surplus food and
distributing it to those in need

Operation Kilo Project - “Operation Kilo” is an initiative focused on collecting and distributing
food through a network of volunteers and local organizations. T e goal is to collect large
amounts of food and distribute it to those in need

Digital Transformation Project - T is project focuses on implementing technology solutions to
modernize business processes, increasing the accessibility and efectiveness of services through
digitization

Food Distribution Network Efectiveness Project - T is project evaluates the efectiveness of
food distribution networks, with the goal of optimizing logistics and ensuring that food reaches
those in need in a timely and efFcient manner

Frontiers in Built Environment

15

(Continued on the following page)

frontiersin.org



https://doi.org/10.3389/fbuil.2025.1601770
http://www.ccre.org
http://www.cordis.europa.eu
http://www.enelgreenpower.com
http://www.newseu.cgtn.com
http://www.smart.sevillacityoffice.es
http://www.researchgate.net
https://www.frontiersin.org/journals/built-environment
https://www.frontiersin.org

Angrisano et al.

TABLE 5 (OO0O000CO) Circular projects activated in the city of Seville.

Sectors

Built environment
sector

Project description

Joint Research Center Project - T is is a joint research initiative involving experts and
institutions to analyze and develop solutions with a focus on environmental sustainability,
natural resource management and technological innovation

eCitySevilla Project - T e goal of the project is to transform the city into a sustainable model by
using innovative technologies to improve energy efciency, resource management and quality of
life for citizens

Horizon Project: “Sevilla Inteligente” - T e project focuses on innovative solutions to improve
mobility, energy efciency and management of public services, using big data, Internet of T ings
(10T) and other digital technologies

URBACT-CIA 7 - URBACT-CIA 7 the project promotes collaboration among European cities to
share best practices and strategies for improving the efciency of urban management, promoting
smart and innovative management

10.3389/fbuil.2025.1601770

Source

www.smart.sevillacityofFce.es;
CityLoops (2024); Info build Energia
(2024); www.researchgate.net

Reuse of cultural
heritage

Mobility sector

Plan Seville Respira - T e project includes increasing green spaces, optimizing public
transportation, introducing electric vehicles and creating low-emission zones. T e goal is to
make the city more livable and sustainable, improving the wellbeing of citizens

High-capacity bus line project - T e project will introduce buses with higher passenger capacity
to improve urban mobility and reduce trafFc congestion in the city’s busiest areas

www.sevillesmarttourismcapital.eu;
www.smart.sevillacityofce.es

Nature-Based
Solutions (NBS)

Green Infrastructure Master Plan - Te plan calls for the creation of parks, gardens, green roofs
and the use of natural solutions for stormwater management

URBINAT Project - Te project aims to develop and implement innovative strategies for the
recovery and regeneration of public spaces through the use of green infrastructure, the creation
of new social spaces, the promotion of community participation and the enhancement of the
urban environment

Seville Smart Tourism Capital (2024)

Circular Tourism

Tourism Sustainability Observatory Project - T e goal of the project is to collect data, analyze
trends to develop strategies to manage tourism responsibly, minimizing environmental and
social impacts

Seville Smart Tourism Capital (2024);
www.smart.sevillacityoce.es;
www.smart.sevillacityoce.es

Community
engagement

Chaos Lab - T is project aims to test and develop new methodologies, technologies and
approaches to improve the quality of life and promote sustainability through collaboration
among local stakeholders, including public agencies, businesses and citizens

Arbomap - Te main objective of Arbomap is to create a detailed digital map of Seville’s tree
resources, with information on species, health status, and location, to facilitate plant
management, protection, and maintenance and improve sustainable urban planning

A.E.S. Candelaria - T e project promotes sustainability, social inclusion and community
empowerment through ecological and social initiatives, such as sustainable resource
management and the integration of green solutions into daily activities in the area

www.espon.eu

New European
Bauhaus

Gardens in the Air Project: T is project aims to promote sustainability, improve air quality and
enhance the aesthetic value of cities. By turning unused roofop spaces into gardens, the project
also contributes to reducing the urban heat island efect and helps manage rainwater, creating a
healthier environment for residents

Project CAOS Lab: Te lab works on developing and testing new technologies and
methodologies to create solutions for sustainable urban living

Creating inclusive, aesthetically pleasing and sustainable urban spaces project: T e project
promotes the use of green spaces, inclusive design principles and sustainable materials to ensure
that urban areas can be enjoyed by all residents

Seville Smart Tourism Capital (2024),
Circular Cities Declaration (2022)

monitoring, and adaptation phases of urban projects, ensuring
they align with both paradigms throughout the co-design and co-
innovation processes (Bosone etal., 2021). T e proposed framework
aims to provide a comprehensive approach to urban sustainability
by aligning NEB'’s cultural and aesthetic dimensions with CE’s
economic and environmental objectives. By doing so, it will facilitate

Frontiers in Built Environment

16

the efective integration of these two paradigms and ofer a robust
tool for guiding urban transformation toward a more sustainable
and inclusive future. T e evaluation framework presented emerges
as a theoretical construct derived from an exploratory analysis
of best practices in the integration of Circular Economy (CE)
and New European Bauhaus (NEB) principles. T is represents a
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TABLE 6 Circular projects activated in the city of Barcelona.

Sectors

Waste sector

Project description

Barcelona Zero Waste Plan 2021-2027 - T e Barcelona Zero Waste Plan 2021-2027
focuses on waste reduction, in particular, Te plan emphasizes recycling, reuse,
reducing single-use plastics, improving waste management, and encouraging
zero-waste practices within the community

GOzero Waste App - Te GOzero Waste App helps citizens and businesses track
waste, nd recycling centers, and learn sustainable practices. It ofers tips on
reducing, reusing, and recycling materials, promoting a better waste management
through technology

Repair Café Barcelona - Repair Café Barcelona is part of an initiative that
encourages the repair and reuse of items rather than their discarding. Residents
bring broken items to local cafés where volunteers repair them, and put them back
on the market.

10.3389/fbuil.2025.1601770

‘ Source

www.gozerowaste.app/educar; Barcelona
Expat LifeLiving in Barcelona (2025);
Mayor’s of Europe (2024);
www.ajuntament.barcelona.cat; T e Restart
Project (2024); www.lab.fr/en

Water recovery

Reuse rainwater and grey-water project — it is project that focuses on sustainable
water management through rainwater capture and graywater reuse for irrigation of
urban green areas

Barcelona Expat LifeLiving in Barcelona
(2025); Inno4sd.net (2024);
www.barcelona.cat

Energy sector

Energy distributor project - T e project concerns a public energy distributor that
uses renewable energy sources, such as biogas, solar panels, contributing to a
savings of 1,300,000 euros in public spending

Barcelona Expat LifeLiving in Barcelona
(2025); www.barcelona.cat; Barcelona
Energia (2023)

Food sector

Barcelona Healthy and sustainable food strategy 2030 - T is is an educational
project aimed at providing incentives for the use of local and organic products and
creating specifc apps for recycling uneaten food

Barcelona Expat LifeLiving in Barcelona
(2025);
www.alimentaciosostenible.barcelona/en;
www.tabl.com

Built environment sector

Built Environment regulations — New sustainable building regulations that
encourage the use of bio-based materials, the recourse to alternative energy sources,
natural ventilation, the employment of wall insulation systems, green roofs, etc.

www.amps-research.com/
barcelona-material-circularity/;
ce-toolkit.dhub.arup.com/case_studies;
www.circulareconomy.europa.eu;
www.worldgbc.org/wp-content/upload;
www.z Farcelona.es/en/sustainability/
circular-economy/; Eco Intelligent Growth
(2020); www.frameweb.com

Reuse of cultural heritage

La Carboneria Building Project - Te La Carboneria Building Project involves the
renovation and transformation of an old industrial building in Barcelona into a
modern cultural and community space

Ciutadella Army Building Project - T e Ciutadella Army Building project focuses
on revitalizing the building, transforming it into a multifunctional facility to serve
the community while respecting its heritage

T e Batllé Factory Conversion Project - T e Batll6 factory conversion project
involves converting an old industrial factory in Barcelona into a modern mixed-use
space, turning it into a hub of commercial, cultural and residential activities

www.frameweb.com; www.core.ac.uk;
www.archdaily.com

Mobility sector

Barcelona Urban Mobility Plan (UMP) - Barcelonas Urban Mobility Plan (UMP) is
strategic plan aimed to improve the city’s transportation systems by reducing trafc
congestion, promoting bicycle use, encouraging walking, promotion of clean energy
vehicles, the reduction of car dependency and improving public transportation

Nex Bus Network - Te Nex Bus Network is an initiative to enhance Barcelona’s bus
network by improving service efciency and coverage. T e goal is to modernize the
bus system, optimize routes, and ensure better connectivity between diferent parts
of the city

Barcelona Expat LifeLiving in Barcelona
(2025)

Nature-Based Solutions (NBS)

T e Nature-Based Solutions Plan in Barcelona — T e plan aims to improve the city’s
environmental resilience by enhancing ecosystems through the regeneration of
green spaces, public parks, and the planting of trees and other plant species, the
promotion of ecosystem services reducing urban heat islands

www.aiph.org
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TABLE 6 (00D0JO0O0) Circular projects activated in the city of Barcelona.

Sectors Project description

Circular Tourism

the city’s sustainability goals

environmental impact

Carbon Footprint of Cruise Ships Project - T is project aims to reduce the carbon
emissions of cruise ships by assessing their environmental impact and promoting
cleaner technologies like alternative fuels and energy-efcient systems

Green Transportation of Cruise Passengers Project — T is project focuses on
providing eco-friendly transportation options for cruise passengers, such as electric
buses and bikes, to reduce carbon emissions from passenger transfers and support

Alternative Energy Sources for Docked Ships Project — It is a project that
encourages ships to use alternative energy, like shore-side electricity, while docked
to reduce air pollution, noise, and greenhouse gas emissions, improving the port’s

10.3389/fbuil.2025.1601770

Source

www.earthbr.org;
www.turismesostenible.barcelona/en;
www.community.fairbnb.coop

Port de Barcelona (2024)

Community engagement -

supports local farmers and food producers

Locally Sourced Food in Restaurants Project - T e project promotes the use of
locally grown and produced food in restaurants near the port area. T is project

www.barcelonaexpatlife.com;
www.distributeddesign.eu;
www.exteriors.gencat.cat

New European Bauhaus

healthier lifestyle

community spaces

Cristobal de Moura Green Street Project - Transforming the street into a
sustainable, green space with more trees, reduced trafc, and improved public
transport to enhance quality of life and air quality
Barcelona Superblock Project - Creating “superblocks” to reduce trafc, pollution,
and noise, while prioritizing pedestrians, cyclists, and green spaces for a

- Beach Dune Regeneration Project - Restoring and protecting coastal dunes to
preserve ecosystems, prevent erosion, and promote sustainable tourism

Xifré Roofop Project - Converting the Xifré building roofop into a green space
with urban gardens and green roofs to improve air quality and create

New European Bauhaus Prizes (2021);
www.citychangers.org

TABLE 7 Comparison of circular economy projects per sector in the selected cities.

Sectors Barcelona Leuven Porto Paris Seville Frequen
Wiaste . . . . . 4/5
Water . . . . . 4/5
Energy . . . . . 4/5
Food . . . . . 5/5
Built Environment . . . . . 5/5
Reuse of Cultural Heritage . . . . . 4/5
Mobility . . . . . 5/5
Nature Based Solutions . . . . . 4/5
Circular tourism . . . . . 4/5
Citizen and community . . . . . 5/5
New European Bauhaus . . . . . 5/5
Frequency 11/11 6/11 11/11 11/11 10/11

current limitation of the work, as the framework has not yet
been applied or tested in a real-case context. However, it also
opens up promising research avenues for future development. Te
framework provides a conceptual basis that can support empirical
testing, refnement of indicators, and operational adaptation in
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specifc urban contexts. T ese next steps will be essential to enhance
its applicability and support the design and evaluation of urban
regeneration strategies aligned with CE and NEB paradigms, thus
contributing to the advancement of integrated approaches for
circular, inclusive, and sustainable cities.
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