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Abstract 

The research aims to deepen the concept of the Circular City as a junction space between 
the Circular Economy, urban metabolism and spatial development, to identify definitions 
and characterization to achieve the goals of sustainability and urban resilience. Thus, the 
article presents a literature review and the theoretical approach of the possibilities for 
transposing and spatial integration of the principles of the Circular Economy and the 
preliminary definition of the concept of the Circular City to establish the elements of 
distinctive competence and identify the possibilities of pragmatic application at the level 
of promoting a smart and sustainable urban approach.  
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INTRODUCTION 

Cities are spaces where people live, innovate, work, and consume considerable amounts of resources, 
playing a fundamental role in the transition towards circular development. The main dimensions, 
considered as criteria for the evaluation of cities on their way to Circular Cities, are resource 
management, sustainable design and construction, energy efficiency and renewable energy, water 
management, mobility and transportation, urban agriculture and food systems, Circular Economy 
business models, policy and regulation, community participation, and education. At a time when 



urbanization and consumption trends are exerting increasing pressure on human and natural capital, the 
concept of circularity is enjoying increasing attention, being considered a driver and paradigm of urban 
sustainability and resilience, through the provision of innovative solutions and opportunities for urban 
reinvention (Brglez, Perc & Lukman, 2024; Ortega Alvarado & Pettersen, 2024). In this context, the 
defining and characterization of urban circularity is focused on reinventing and continuously adapting 
the ways of organizing and operating contemporary cities to the principles of the Circular Economy, 
attracts the rethinking of each element of urban life to decouple from resource consumption (Herrador, 
2024; Loza Adaui, 2025; Bibri, Yigitcanlar & Huang, 2025). In the context of the current deeply 
unsustainable spatial trends and developments of various administrative-territorial units (cities, 
municipalities, metropolises, or metropolitan areas), the concept of Circular City is developed by 
summarizing the concerns regarding the transposition of the principles of the Circular Economy in the 
field of spatial development.  

Moreover, Circular City fosters an equitable shift from a linear to a circular economy throughout the 
urban environment, involving various city functions and departments, and working in partnership with 
residents, businesses, and the research community in regards of biodiversity, heat, air quality, energy, 
social and economic importance and costs. At the level of architecure and infrastructure, high 
sustainability ambitions were depicted all over the world. One innovative example of  circular principles, 
and a model of sustainable urban development that has served as an inspiration around the world is the 
Hammarby Sjöstad, Stockholm, Sweden known as a positive collaborative process between all the 
community stakeholders. 

Thus, this research aims to experiment with the possibilities of spatial extrapolation of the philosophy 
and principles proposed by the Circular Economy and their integration into sustainable and resilient 
urban development practices, which can provide a new perspective and framework of the circular city. 
The paper is structured in three parts: (a) a literature review on concepts that will be considered when 
defining the Circular City concept and the approach to adopt and implement it; (b) the presentation of 
the conceptual framework of Circular City; (c) practical examples of two municipalities in Romania, as 
opportunities for operationalization and concrete approach of the Circular City. Finally, some 
conclusions and future work will be presented. 

LITERATURE REVIEW  

The circularity concept and the evolution within the legal framework 

“Circularity” is increasingly on the agenda of European bodies, authorities, academia, business, and 
NGOs. The study of different trends and fields converging with the delimitation of the concept of 
Circular Economy led to the identification of some models and dominants of the development of the 
concept. The succession of different schools of thought led to the focus of concerns on different themes, 
as shown in Figure 1, and which analyzed and defined fundamental principles for transposing the 
reasoning of the functioning of living organisms at the level of economic and industrial systems (Szabó 
et al., 2024; Brglez, Perc & Lukman, 2024; Herrador, 2024; Bibri, Yigitcanlar & Huang, 2025). 

 

 

 



Picture 1: Areas convergent to Circular Economy (a synthesis based on the literature review). 

 

Subsequently, the Circular Economy recorded an upward trajectory, the year 2010 marking the 
establishment of the Ellen MacArthur Foundation (https://www.ellenmacarthurfoundation.org/), 
dedicated to the development and promotion of the Circular Economy concept, with the main objective 
of accelerating the transition to a circular approach extended to be applied in to social and economic 
life, accompany by the general concern for sustainable development. The Ellen MacArthur Foundation's 
Circular Design Guide (2016) focuses on three key aspects to promote sustainable design and Circular 
Economy principles. These include: (1) Designing out waste and pollution by creating products/systems 
that minimize waste and pollution throughout their lifecycle; (2) keeping products and materials in use, 
by designing products/systems that can be easily repaired, reused, or recycled; and (3) regenerating 
natural systems, by ensuring that design practices contribute positively to the environment and natural 
ecosystems.  

Literature and regulatory frameworks present the characteristics of development of the “city of the 
future”, as an ideological approach to urban complexity; thus, a new cumulative paradigm is launched 
of the implications proposed by the sum of recent concepts regarding urban development. It proposes a 
univocal vision regarding the common good, and demonstrates how Circular City, smart cities and 
sustainable cities cannot be superimposed and assimilated concepts (Citaristi, 2022; UN-HABIT, 2024). 
As a result, to ensure coherence regarding spatial development and efficient use of resources, it can be 
observed that the “city of the future” must integrate, through a logical phasing, the advantages of the 
different projects implemented to optimize the individual dimensions proposed (Figure 2). 

Picture 2: Dimensions of the smart, sustainable and circular city (a synthesis based on literature). 

 

Author’s own development. 

The European Initiatives for Circular Cities 

In contrast to the evolving optimism registered at European level regarding the approach to "circularity" 
as a means of achieving the goals of resilience and sustainability, the concept of Circular City is still in 
its early stages of definition and regulation. Furthermore, the Circular City has been observed to propose 



a new perspective on urban systems, placing the efficiency of resource use as a transversal principle 
applicable to all constitutive areas of cities. In addition, without seeking to deepen the implications of 
social space, we note how "circular" reasoning engages structural changes in mental and behavioral 
terms, thus influencing the interactions and activities of today's society. Therefore, we can conclude that 
"circularity" is a defining characteristic of human processes. 

Even if the conceptual perspectives of the Circular City animate the imagination of specialists, we note 
how the definition and detailed identification of the intrinsic implications is a challenging exercise 
considering the diversity of local specificities. However, it has been noted that the framework documents 
at the European level recognize the importance of cities and metropolitan areas in the transition process 
from the linear model of production and consumption to a "circular" one, considering them key factors 
for success. 

In addition to environmental concerns, the need to reassess the way materials and energy are used at the 
urban level was highlighted in the study by the Economic Commission for Europe of the United Nations 
(UNECE, 2020). This can be considered the starting point of the dynamics recorded around the notion 
of 'circularity' and its transposition at the level of urban processes, opening a series of directions for 
discussion, analysis, and regulation of the circular 'city concept'. Furthermore, the European 
Commission is launching at the end of 2020 the European Declaration on Circular Cities (ICLEI, 2020), 
an initiative that aims to accelerate the transition to a Circular Economy and to outline a common vision 
on the concept of a Circular City by facilitating the exchange of experience between different actors. To 
support this, the European Green Deal (EC, 2015) promotes the efforts of the EU regarding the transition 
to “circularity”, considering that this process is challenging, timely, and necessary for today’s cities. 
Finally, with the adoption of the Paris Agreement (2015), the concept of circular economy is recognized 
as a premise for reducing the carbon footprint and ensuring zero-emission energy. 

At the same time, the Circular Economy Package (EC, 2025a) has been linked to the EU Urban Agenda 
(EC, 2025b), as an emerging topic of 'Cities and urban development' and places cities at the centre, with 
one of the main objectives referring to recycling municipal waste by up to 55% by 2025 and 65% by 
2035. The Urban Agenda represents the joint effort of the multi-stakeholders of EC and policy makers 
at the national level to strengthen policies targeting urban areas, within which 12 partnerships have been 
launched, one of which is dedicated to circularity. As evidence of the real interest enjoyed by the Circular 
City, a synthesis of the dimensions provided by different European initiatives and the legal framework; 
proves the real support for the urban transition to circularity; it can be concluded that actual studies are 
still struggling with the concept of Circular City application, with substantial efforts and contributions 
provided by the Ellen MacArthur Foundation. 

THE CONCEPTUAL FRAMEWORK OF CIRCULAR CITY  

Preliminary Considerations 

The circular city aims to integrate the differences in sectoral dynamics in reciprocal causal relationships, 
a context that requires the articulation of a transdisciplinary way of thinking and the participation of a 
wide range of specialists. Therefore, as mentioned in the literature, the integration of circularity into 
urban evolution is conditioned by the existence of a transdisciplinary framework for addressing technical 
details, establishing a common way of action, collaboration and co-creation in view of urban 
reindustrialization towards circularity. Starting from the quality of cities, as 'organisms' in constant 



change, it is important to establish and adopt long-term legal planning frameworks related to the 
dynamics, diversity, and flexibility of land uses (Fusco Girard & Nocca, 2019). In addition, cities are 
conditioned by the existence and effectiveness of production systems in their transition to circularity by 
closing material and energy loops. Thus, understanding the role of production and the need to highlight 
it at the level of specialized documentation requires a thorough understanding of the spatial dynamics 
of resources (Levoso et al., 2020; Anttiroiko, 2023). Furthermore, the research of (Croxford et al., 2020) 
presents a framework for facilitating sectoral interactions from the perspective of the three major 
components (Table 1). 

Table 1: Components of circularity (the framework for facilitating sectoral interactions). 

Component Description 
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 Deepening circularity is orientated towards understanding the ways of extracting, processing, 

and managing material or immaterial flows, mediated by technological means, know-how, 
and technical skills.  
• The metabolic approach to cities, combined with circular economy principles and the 

aims of sustainability and resilience, offers new ways to interpret urban spaces (Fusco 
Girard & Nocca, 2019). Furthermore, Croxford (2020) highlights the importance of 
cities in eliminating linear processes by keeping products in use, supporting product 
value loops, and fostering both grassroots and top-down initiatives for material recovery 
and recycling. 

• Despite Circular Economy aspirations, promoting local production within traditional 
frameworks presents challenges due to resistance to innovation and hindrances to 
forming regenerative models. Thus, local production at the city level may not inherently 
facilitate the transition towards circularity. 
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Identifying spaces in which circularity can be configured and establishing essential spatial 
characteristics (accessibility, spatial/infrastructural volumes and capacities, functional and 
logistical schemes, flexibility of urban structures, environmental elements, and urban form). 
• Fusco Girard & Nocca (2019) emphasize that morphological research in the context of 

urban circularity transitions should focus on various aspects such as building 
dimensions, plot typologies, urban fabric density, accessibility, mobility, and landscape 
elements. These analyses can help identify optimal locations for production areas and 
necessary interventions for functional reconciliation and attractive living environments. 

• Traditionally, production activities were seen as incompatible with other urban functions 
due to pollution and traffic concerns. Two major trends in production processes are 
identified: concentration in peri-urban production hubs; punctual reintegration into urban 
enterprises due to technological advancements and cleaner production processes.  

• Fusco Girard & Nocca (2019) differentiate three patterns of urban production: retail 
production in central urban areas; mass production in peri-urban areas; mixed production 
along major circulation arteries. These patterns are influenced by factors like 
infrastructure availability, urban density, proximity, accessibility, and spatiality. 
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The most complex and sensitive approach to circularity is dedicated to understanding human 
interaction with technology, culture, space, financing mechanisms, economic dynamics, and 
production processes. 
• The city is dependent on production, and production considered essential to the urban 

transition towards circularity underlines the importance of the workforce at the city 
level. 

• We support the hypothesis issued by (Fusco Girard & Nocca, 2019) who recognizes that 
the fundamental role in attracting and maintaining production activities is held by the 
public authority capable of correcting and reorienting market trends through planning 
tools and development policies. Its collaboration with the private sector to support 
innovation, diversification, and professionalization of the business environment, 
economic planning, education, and training ensures the fundamental conditions for the 
development and maintenance of the business environment. 

A synthesis from (Fusco Girard & Nocca, 2019; Croxford et al., 2020). 



Circular city framework considering the SO 37120:2020 standard 

The introduction of the ISO 37120:2018 standard for “Sustainable cities and communities - Indicators 
for city services and quality of life” has introduced a set of indicators for measuring the performance of 
urban services (most related to their sustainability and smart development aspects). As has been 
estimated and confirmed by the public administration practices, ISO 37120 can significantly impact the 
development and implementation of the Circular City concept, as following: 

1. By introducing a standardized metrics, ISO 37120 provides a comprehensive set of indicators 
that measure various aspects of urban sustainability, including environmental, economic, and 
social dimensions which should be considered from SDG (the 17 United Nations Sustainable 
Development Goals) and ESG frameworks (ESG reporting are used by organizations for the 
disclosure of data covering their operations and opportunities and risks that are related to the 
environmental, social and governance (ESG)). Thus, ISO 37120 standardized metrics support 
cities assessing their performance and identify areas for improvement, which plays an 
important role in developing circular city initiatives; 

2. Performance evaluation is related not only to the suggested indicators assessment but also to 
their dynamic analysis which reflects their progress towards sustainability goals (SDG and 
ESG aspects included in an integrated manner) and Circular Economy principles. The 
performance evaluation has an important role in increasing the quality, effectiveness and 
efficiency of the decision-making process and prioritizing actions that support a more 
sustainable and circular urban environment; 

3. ISO 37120 standard allows cities to compare their sustainability performance with other cities 
globally; this benchmarking approach can inspire cities to adopt best practices and innovative 
solutions from other successful circular city projects; 

4. ISO 37120 indicators can guide local policymakers and urban planners in designing strategies 
and policies that promote Circular Economy principles, with respect to SDG and ESG 
approaches and frameworks, too. Thus, circularity is integrated into urban development plans 
and projects; 

5. ISO 37120 indicators can be used to engage citizens and stakeholders in sustainability and 
Circular Economy efforts. By providing periodically transparent progress reports, cities can 
foster a sense of ownership and participation among citizens, encouraging them to contribute 
to circular initiatives; 

6. ISO 37120 emphasizes efficient resource management, which is a core principle of the 
Circular Economy. By considering the standards indicators, cities can optimize the use of 
resources, reduce waste, and promote recycling and reuse practices. 

Circular City framework 

As a preliminary conclusion, ISO 37120 is considered a valuable tool for cities aiming to transition 
towards a Circular Economy, providing a structured approach to measure, evaluate, and improve their 
sustainability efforts. Thus, identification of the right urban indicators at the community level and their 
consideration in the urban development plans and projects, reflected in the strategic documents by the 
political factors, provides solutions at the executive level to achieve the targets assumed and adopted at 
the administrative level. Considering the urban services development practices, this process should be a 
cyclical one according to the four pillars that underline the development of indicators for urban services 
(Figure 3): 



• Community/knowledge: Identification of urban sustainability indicators at the level of an 
urban community; 

• Political factor/understanding: analysis of sustainability indicators, redefining and updating 
strategic documents at the political level; 

• Executive level/decision: evaluation of decisions, instructions and ways to solve challenges; 

• Administrative level/adoption: achievement of the proposed targets at the local level. 
Improving sustainability measures and implementing sustainability indicators. 

The conceptual framework of the “'circular city” based on sustainable urban development approach 
(considering ISO 37120) is shown in Figure 4 and it includes: (1) Creation of ISO 37120 database 
platform for collecting the indicators (statistical data) by contacting institutions authorized to provide 
them; (2) Identification of opportunities and target setting by data analysis, estimations and forecasting 
(considering the local conditions and specifics); (3) Identifying a portfolio of projects, as tools through 
which targets are achieved for core and complementary indicators. 

Picture 3: The conceptual framework of the Circular City based on sustainable urban development 
approach and the ISO 37120 adoption.  

 

CONCLUSIONS 

A has been described in the research, the concept of the Circular City has been debated as a juncture 
between the Circular Economy, urban metabolism, and spatial development of the urban areas, focusing 
to achieve sustainability and urban resilience. In the literature reviews and the theoretical approaches 
for integrating Circular Economy principles into urban spaces there have been providing a preliminary 
definition and identifying practical application possibilities. Furthermore, the “city of the future” 
concept has been described as an integrated one, based on smart, sustainable and circular city concepts. 
The analysis of the European initiatives for Circular Cities has been discussed in accordance with 
European Green Deal (that supports efforts towards circularity, with the Circular Economy recognized 
as key to reducing the carbon footprint) and the EU Urban Agenda (that emphasizes recycling municipal 
waste and integrates circularity into urban policies). These aspects have been associated and discussed 



within the context of the efforts of implementing ISO 37120:2018 standard. Finally, the Circular City 
framework has been defined. The main advantages of implementing the proposed approach (Figure 3) 
are systematic and data-driven approach to addressing sustainability challenges; improved ESG 
practices and outcomes; increase efficiency and effectiveness of urban planning and development; 
enhanced long-term urban sustainability having a great potential for new projects implementation (urban 
developement via investment). 

Future research will be focus on operationalization of the proposed Circular City framework supported 
by an software tool and its testing and validation via different use cases. 
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