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Abstract: Urban living labs (ULLs) are progressive forms of interventions that aim to fulfil the sus-

tainability ambitions of cities and communities. They provide opportunities to translate new ideas 

into practice. The increasing interest among researchers, practitioners, and policy makers in under-

standing sustainability transitions (ST) has brought new forms of experimentation through which 

cities and communities can be governed. Recently, there has been increasing attention towards the 

concept of circular economy (CE). This term promises the creation of distinct city systems in which 

material flows can be managed efficiently. In this article, we explore how ULLs can become path-

ways of sustainability transition towards innovative city systems from a circular economy perspec-

tive. By adopting a series of systematic analyses, i.e., multiple correspondence analysis and content 

analysis, we demonstrate the main pathways of circular economy-oriented innovative city systems 

that have been used in the literature. As a result of this work, we identify the main pathways, namely 

knowledge production, policy making, co-creation, geographical embeddedness, urban transitions, 

networks of cooperation among institutions, culture change, and collaborative engagement. 

Keywords: urban living labs; sustainability transitions; circular economy; innovative city systems; 

pathways 

 

1. Introduction 

With the increasing complexities and societal challenges brought by climate change, 

mobility, and air pollution, cities have become places for experimentation in which a se-

ries of innovations and practices has emerged to respond to their sustainability goals [1–

4]. Small-scale incremental changes have become a part of a reasoning whereby small dif-

ferences can lead to wider changes at city level and beyond [5,6]. Urban living labs are at 

the heart of these discussions, as they offer “a forum for innovation, applied to the devel-

opment of new products, systems, services and process, employing working methods to 

integrate people into the entire development process as users and co-creators, to explore, 

examine, experiment, test and evaluate new ideas, scenarios, processes, systems, concepts 

and creative solutions in complex and real contexts” [7] (p. 13). They act as vehicles for 

exploring the changing dynamics of urban challenges, in which experimentation is used 

to inform urban practice [4]. 

Recently, there has been increasing interest in the concept of circular economy, and 

how it can stimulate changes by adopting ULL practices as part of the sustainability tran-

sition [8–10]. A series of funding and competitive tender opportunities have been adver-

tised at EU level, which aim to explore how circular economy can support the transition 

towards a sustainable, regenerative, and inclusive economy across regions of Europe at 

local and regional levels (see Horizon 2022 calls on Circular Cities: This destination and 
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its topics target climate-neutral circular and bioeconomy transitions, covering safe inte-

grated circular solutions at territorial and sectoral levels; for more details see: 

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/ 

topic-details/horizon-cl6-2022-circbio-01-01, accessed on 27 February 2022). They promote 

a sociotechnical system change associated with the concept of CE as part of sustainability 

transitions in cities [11]. The concept is an essential part of a regenerative system in which 

resource input and waste emission and energy leakage are mitigated by slowing, closing, 

and narrowing material and energy loops [12]. This regenerative system can be achieved 

through durable design, maintenance, repair, reuse, remanufacturing, refurbishing, and 

recycling. 

However, there is limited literature on how urban living labs can become pathways 

of sustainability transition towards innovative city systems from a circular economy per-

spective [13–17]. In fact, city systems are searching for new ways of solving or tackling 

those major challenges to achieve sustainable transformations. More research is needed, 

due to the complexities of those challenges and the way in which new sets of knowledge 

are being incorporated, to foster circular economy in cities. 

Based on this context, our research question addresses how urban living labs can 

become pathways for sustainability transition from a circular economy perspective. This 

paper explores the set of criteria needed for this transition. It offers a systematic review of 

the literature, with the application of multiple correspondence analysis and content anal-

ysis. The sections that follow present the theoretical background, the methodology used 

to perform the extensive literature review—including the quantitative bibliometric anal-

ysis and a qualitative content analysis of the texts retrieved—and the results of this anal-

ysis, before drawing some further conclusions. 

2. Theoretical Framework 

The theoretical framework of this work comprises three intertwined concepts: Urban 

Living Labs, Sustainability Transitions, and Circular Economy (CE). We take the premises 

that ULLs can work as sustainable transitions to introduce innovation or to promote 

changes in city systems from a CE perspective. Therefore, it is necessary to conceptualize 

these three concepts as follows. 

2.1. Sustainability Transitions 

Sustainability transitions are understood as multilevel, multiphase processes of 

structural change during which the dominant social structures (regimes) come under 

pressure from external changes in society and from endogenous innovations [18,19]. Re-

search on sustainability transitions focuses on significant transformations in established 

economic sectors, such as energy, food, transport, or mobility, associated with and trig-

gered by sustainability challenges, This is an area of study that has expanded, diversified, 

and deepened since 2010 [20–22]. This research focuses on four theoretical frameworks: 

the multilevel perspective, technological innovation system approach, strategic niche 

management, and transition management [23]. These theoretical frameworks use a sys-

temic perspective to capture coevolutionary complexity and critical phenomena such as 

path-dependency, emergence, and nonlinear dynamics; they also highlight the changes in 

systems based on technologies, institutional structures, business models, organizations, 

and policies. 

Sustainability transitions (ST) are of special interest within the main sustainability 

challenges because they have different dimensions: social, technological, and ecological 

[24]. Sustainability problems are viewed and defined differently by different stakeholders 

and interest groups [23]. Such problems exceed the challenges of technoscientific prob-

lems in many ways. They are highly complex, imposing extraordinary demands on policy 

makers, managers, and researchers [25]. 
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To accelerate transformative change, ST approaches emphasize the importance of 

purposive experimentation, often in the context of sociotechnical niches [17,26]. Addition-

ally, the sociotechnical-transition perspective builds on several earlier concepts, many of 

which are rooted in evolutionary theorizing of technological change and innovation sys-

tems [20]. Therefore, transition-studies perspectives provide a great deal of insight into 

how new approaches, such as ULLs, can be formed as a process through which transition 

management is deployed and governed [7]. In this sense, we understand that to introduce 

innovation, or to promote changes in cities, ULLs can produce a variety of pathways 

through which sustainable transitions toward circular cities can became a reality. 

2.2. Urban Living Labs 

Urban living labs are forms of urban experimentation that promote sustainability 

transitions [1,16]. ULLs offer opportunities to foster sustainability in cities, via testing and 

learning in real time [27,28]. They provide settings for applying the development of new 

products and services, systems, and processes, using methods to integrate people in the 

entire process as users and co-creators [29]. The European network of living labs (Enoll) 

defines ULLs as a user-centered open innovation ecosystem based on a systematic user 

co-creation approach, integrating research and innovation processes in real-life commu-

nities and settings [30]. 

Von Wirth [17] argues that ULLs represent sites in cities that allow stakeholders to 

design, test, and learn from sociotechnical innovations in real-time. Urban living labs seek 

to deliver innovative and transformative improvements across the urban environment, 

from buildings to green spaces, transport to energy systems, local food to sustainable 

forms of consumption. They work within and across the urban sociotechnical and socio-

ecological system to mobilize change [7]. Urban living labs provide an environment that 

brings different actors together to contribute to sustainable development. They may ad-

dress pressing urban problems, such as building design, green infrastructure, or low-car-

bon technologies. 

ULLs can be a form of transformation arena; a multiactor governance instrument that 

is characterized by a normative focus on achieving sustainability goals that are deter-

mined by the participants themselves, through their interactions [21,31]. Urban living labs 

allow complementary sets of projects to offer holistic solutions to tackle unsustainable 

issues. Indeed, ULLs emphasize sustainability through continuous learning and develop-

ment, and they can take significant responsibility for economic, social, and ecological ef-

fects. ULLs allow experimentation based on real-life conditions through which they can 

work as sustainable transitions to introduce innovation or to promote changes in city sys-

tems. This way, we depart from the idea that ULLs themselves produce pathways such as 

knowledge, policy drivers, etc., that will mediate transitions to city transformations based 

on circular economy values. 

2.3. Circular Economy 

The circular economy is a primary agenda of many agencies and academic institu-

tions in European countries, and it is a promising concept for industries, society, and pol-

icy development [9,32]. Its challenges are to deal with all materials through a process of 

dematerialization, material substitution, and reuse of materials at the end of their life cycle 

[10]. The CE principles aim to shift the focus away from products and processes and to-

wards durable design, maintenance, repair, reuse, remanufacturing, refurbishing, and re-

cycling [12,33,34]. Furthermore, a more sustainable and inclusive built environment is one 

that will meet future demands [32]. 

As a renewal system, circular economy envelops resource input and minimizes waste 

emission and energy leakage by slowing, closing, and narrowing material and energy 

loops. It also acts as a driver of urban sustainability transitions [8,10,11,34]. As a result, CE 

is becoming a new sustainability paradigm, with strategies to reduce waste generation 
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through better resource management that have been gaining prominence in policy and 

planning agendas in numerous cities and regions [12,35]. 

Implementing CE principles also promotes sustainable urban growth, reducing pos-

sible negative environmental impacts and stimulating social inclusion [9]. The circular 

economy is also increasingly being used as the overarching strategy of city systems and 

international plans to foster sustainable transformations and support the development of 

a green economy [8]. Another concept is the circular city; a city that practices CE principles 

to close resource loops, in partnership with the city’s stakeholders, in order to realize its 

vision of a future-proof city [11]. Hence, the transition towards a CE works inside and 

outside of complex systems. The relationships and support between socioeconomic and 

environmental dynamics are crucial. Several aspects are necessary for innovation in the 

city system, such as establishing a co-creation process, different governance approaches, 

the development of spatial decisions, and the way we educate urban planners and design-

ers [32]. 

It is from this perspective that we acknowledge ULLs as mechanisms that can be part 

of the innovative city system through tools, policies, methodologies, and strategies that 

can produce sustainability transformation through knowledge and/or solutions based on 

CE principles. Therefore, sustainability transition, urban living labs, and circular economy 

can play a significant role together in city system transformation. In this research, the as-

sumption is that according to the literature, ULLs can become pathways for sustainability 

transition towards innovative city systems from a circular economy perspective. In other 

words, urban living labs, when adopting CE values, may produce/develop a variety of 

pathways through their insights/experimentations to support/turn them into sustainable 

transitions towards innovative city systems. 

2.4. Pathways for Sustainability Transition towards Innovative City Systems 

According to the literature, ULLs are new kinds of experimentation and knowledge 

that contribute to the societal and environmental problems faced by the future of local 

innovation [4]. In this sense, ULLs are forums for the production of pathways that act as 

transitions to a more innovative city system. 

Knowledge production is identified as a pathway to foster transitions in city systems 

based on ULL experimentations. For instance, the transference of knowledge is under-

stood as a vehicle for collaboratively enacting transformative knowledge [17]. In this way, 

ULLs foster knowledge among actors and how they develop sustainable practices to face 

urban challenges in the city system [7,17,36–38]. Through the dissemination of the 

knowledge generated, ULLs play a central role in rebuilding sustainable pathways for 

dealing with challenges facing the city system [39]. Greer [10] states that the ULLs offer a 

change in the market, meeting the widespread demand for knowledge and innovation to 

meet the requirements of competitive tenders. UULs can foster reflexivity for theory and 

practice, to better understand how theorizations and the application of circular economy 

could be advanced in support of urban sustainability transitions [8]. In other words, “tran-

sition learning consists of monitoring, evaluation, and reflexive activities aimed at under-

standing the present state and the dynamics in a system and the possible pathways from 

present to future situations” [40] (p. 24). 

Policy making is also a pathway that can promote transformation or innovation in 

city systems. The results of ULL experimentations become references for establishing a 

transformative agenda. Policies can become key mechanisms of the transition-manage-

ment process, with focus on generating a sharing sense of ownership and desirable sus-

tainable future [21]. Thus, it helps stakeholders to integrate it with their agendas and prac-

tices. Policy instruments in the 2030 Agenda for sustainable development goals relate to 

goal 11 for sustainable cities and communities. This goal adopts the transition of cities 

toward more sustainable models, which is also advocated in the main policy framework 

[2]. Thus, ULLs are a fruitful tool that can be used to trigger innovative policies and prac-
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tices relating to the reuse of materials and the integration of material that directs the tran-

sition towards a CE in a city system [36,41–43]. ULLs include policy instruments, incen-

tives, consultation deployed, forms of learning, measurement, and accountability for de-

termining the levels of adoption of sustainability in the urban ecosystems [7,37]. 

Co-creation is another pathway that emerges from ULLs as a sustainable transition 

to change a city system. For Sovacool [22], co-creation approaches may be pathways that 

can differ meaningfully across three different domains: timing, scope, and level of collab-

oration. Puerari [31] identified in ULLs, there are different types of co-creation approaches 

that connect with the explicit dynamics of participation, facilitation, and organization. 

They always involve each stakeholder in defining and creating strategies with the goal of 

improving quality of life for the population. It helps overcome situations of institutional 

lock-in [9,32,37]. ULLs facilitate urban sustainability transitions because they connect a 

sense of change (transformation) with a sense of place by co-creating new narratives of 

place, co-producing knowledge on new practices and new relations between people and 

place [16]. Co-creation practices in ULLs take place in different forms, including fluid 

forms of engagement that are not necessarily settled ‘a priori’ [31]. Generally, in ULLs, the 

innovation process is assured thanks to co-creation activities [44]. By co-creation, unusual 

and new ideas can be developed, acknowledging the presence and the coworking of sev-

eral stakeholders at the same time, in the same place. 

Geographical embeddedness is another ULL pathway for sustainable transitions in 

systems. Geography for quality of life plays an important role in ULLs through spatial 

challenges related to the need for circular regeneration of territories as an innovative pro-

cess that can eventually lead to healthier cities and a better quality of life [33]. Ribeiro [38] 

states that ULLs embody a territorial focus on finding locally sustainable solutions to ad-

dress wicked problems that tend to be global. This is why cities are used as laboratories. 

In short, ULLs are geographically embedded and context-driven environments in which 

user-centered research and development activities are conducted in order to experiment 

and learn based on stakeholders embedded in a specific innovative city system from a CE. 

Urban transitions are reconfiguration processes for unpacking the competing, coex-

isting, and complementary interactions between multiple experimental processes that 

generate new place-based configurations [45]. They are also a pathway for the innovating 

of city systems. ULLs try out visions of an urban future that coordinate various actors 

through the reconstruction of urban infrastructures and at the same time, offer opportu-

nities to tackle environmental problems with testable solutions in specific locations [46]. 

This vision guides the collaboration activities in an innovative city system, and may be 

aligned with sustainability issues. From this perspective, innovative city systems are con-

sidered central to ecological, societal, and economic sustainability transition, where it is 

implemented [47]. All things considered, the mechanism of ULLs is critical in terms of 

understanding their role in governing urban development and contributing to environ-

mental transformation [7]. 

Networks of cooperation among institutions are enabling conditions, supporting the 

identification of operative tools and envisioning decision-making processes [33], and 

these networks are characterized as ULL pathways for change. For instance, problem solv-

ing arenas (lock-in situations) in ULLs are suitable spaces and transition arenas for collab-

orative forms of urban governance. Connections among actors can be established and the 

boundaries between sectors, interests, and contexts are subject to further exploration [45]. 

The ULL approach draws heavily on transdisciplinary and sustainability science in fram-

ing an approach that co-produces two interlinked strands of knowledge of relevance to 

both society and science [48]. ULLs are designed to bring together multiple actors seeking 

novel solutions to various challenges and fostering learning to apply innovative city sys-

tems [16]. Von Wirth [17] states that it is a key indicator in the ULLs because it supports 

the dissemination of innovations and know-how developed within ULLs to a broader 

context. Additionally, the value network of an urban living lab ecosystem generates value 
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through dynamic exchanges between various stakeholders, and these exchanges can be 

mapped as different value flows [37,49]. 

Connecting niche and regime actors helps to influence and empower civil society, in 

order to shape sustainability in their environments and contribute to sustainable transi-

tion (ST) [21]. Niches provide a good context for experiments with sustainable practices 

in ULLs. At the same time, adaptation to this specific and deviant context makes it difficult 

to scale up experiments to the dominant regime [17]. In this context, according to Ampe 

[26], minimizing the regime-to-niche activities leads roles played by incumbents in niches 

being overlooked. Accordingly, the ‘diachronic and systemic focus’ of the multilevel per-

spective observes how established actors are enrolled in niche networks and practices to 

increase their impact. 

Culture change is another pathway that plays a key factor in determining sustaina-

bility adoption levels in an innovative city system [37]. This pathway has to do with the 

concept of ULLs to become transformative and social practice. ULLs become transforma-

tive when governance structure, leadership, and power distribution are significant factors, 

in addition to having user involvement [27]. The authors conceptualize the transformative 

potential of ULLs for sustainability as their ability to initiate and catalyze change pro-

cesses by advancing sustainable innovations that address socioeconomic and environ-

mental challenges in city systems. Transformative ULLs focused on CE should be based 

on unconventional procedures, to break down the existing routines and enable urban ac-

tors to design, test, and learn from sociotechnical innovations in real-time [36]. From 

ULLs, various opportunities might emerge that accelerate sustainability and environmen-

tal transitions within innovative city systems [37]. ULLs also serve as both a living testbed 

and a catalyst for a broader transition to becoming an innovative city system from a cir-

cular economy perspective [2]. Social practices then consist of elements that are integrated 

when practices are enacted, and these practices emerge, persist, and disappear as connec-

tions between defining characteristics are made and broken [50]. Indeed, the social-prac-

tice perspective can analyze the process and its interrelationship with ULLs. As we ob-

serve, ULLs are used to explore, test, and apply social practices and consumption patterns 

in city systems [29,51]. Likewise, these practices are human activities and how these ac-

tivities are habitually performed concerning different elements and embedded in society 

and shaped by culture and meanings, materials and technologies, institutions, and infra-

structures [17,22]. Overall, forms of urban experimentation, such as ULLs, from a transi-

tions perspective, are about placemaking in city systems and challenging the dominant 

discourses and practices in their context [16]. Thus, the legacy lies not in technology up-

take or a growing sociotechnical niche, but in stakeholders’ social relations and stories 

[52]. To conclude, ULLs are a particular governance project that provides and conceptu-

alize their role in culture change [7]. 

Collaborative engagement in ULL environments produces different responses, con-

texts, and categories, such as product-related, process-oriented, and service-proactive in-

novation [9]. It is considered as another pathway and it refers to different forms of user 

participation, connections between actors, and funding and resources. Different forms of 

user participation are a critical characteristic and are highly relevant for the design, test-

ing, and development of innovative solutions, addressing sustainability challenges in city 

systems [6,27,28,37,51]. Additionally, user involvement in ULLs faces a variety of engage-

ment challenges that are actively involved in generating and transferring knowledge, de-

veloping services and strategies [7,9,21,29,35,37,39]. Connections between actors include 

actions taken to facilitate the dissemination of CE and settings that create a favorable en-

vironment [10]. ULLs are encouraged to join forces in order to better understand the com-

plexity of their urban challenges, increase the quality of life at city-system scale, and tackle 

varying urban challenges. In summary, actor competence is a key aspect of transition are-

nas for understanding the complexity of the problem of city systems [21]. Collaboration 

between actors connects urban districts, to create transformation processes for sustainable 
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development in city systems [53]. Funding and resources are important tools for sustain-

able city promotion, and municipalities govern ULLs by providing direct financial sup-

port to actors [49]. ULLs may be strategic resources for cities to attract capital [41]. For 

instance, they have attracted the attention of European funding programs [6,51]. They can 

also seek external funding through municipalities [49]. ULLs promote resources and eco-

nomic value flows (funding) between actors to promote sustainable practices in the city 

systems [37]. With the introduction of the CE to solve urban challenges, this became a way 

of “rebuilding capital,” whether financial, manufactured, human, social, or natural, in in-

novative city systems [8]. 

In summary, knowledge production, policy making, co-creation, geographical em-

beddedness, urban transitions, networks of cooperation among institutions, culture 

change, and collaborative engagement are pathways that work as sustainable potential 

transitions to achieve changes toward an innovative city system. A systematic literature 

review was carried out for this research. The section that follows gives details of the meth-

odological conceptual design used for the literature review. 

3. Methodology 

This study conducted a systematic literature review, in order to analyze how urban 

living labs can become pathways for sustainability transitions to innovative city system 

from a circular economy perspective. The research design was divided into two steps: 

selection of relevant papers, and definition of data analysis (multiple correspondence 

analysis, and content analysis coding process). 

3.1. Selection of the Papers 

Three search strings—urban living labs, sustainability transitions, and circular econ-

omy in cities—were applied to the Web of Science® and Scopus® databases to find papers 

on these topics. First, we applied four combinations of search strings to search for papers: 

(1) urban living lab* AND sustainab* transition*; (2) urban living lab* AND circular econ-

omy; (3) sustainab* transition* AND circular economy AND cit*; and (4) urban living lab* 

AND sustainab* transition* and circular economy. Table 1 shows the selected articles. Alt-

hough we started the search in 2020, we only completed the final selection of articles on 

10 October 2021. 

Table 1. Papers selection from Web of Science and Scopus. 

Steps Combination of Terms  
Number of Articles 

Web of Science Scopus 

Search Process 

urban living lab* and sustainab* transi-

tion* 
22 15 

urban living lab* and circular economy 9 10 

sustainab* transition* and circular econ-

omy and cit* 
13 8 

urban living lab* and sustainability 

transition* and circular economy 
2 1 

Total of records  46 34 

Selection Process 

Common Records 23 

Different Records  26 

Unconsidered Records  8 

Full-text articles assessed for eligibility 41 

Table 1 summarizes the paper-selection process. Based on these criteria, we selected 

41 articles for this study (see Appendix A for an overview). 
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3.2. Definition of Data Analysis 

The data analyses to address how urban living labs can become pathways for sus-

tainability transition towards innovative city systems from a circular economy perspective 

included multiple correspondence analysis and content analysis. Details of these proce-

dures are described below. 

3.2.1. Multiple Correspondence Analysis 

Multiple correspondence analysis (MCA) is an exploratory multivariate technique 

for graphical and numerical analysis without any restrictive assumption [54]. Aria [54] 

states that MCA performs a homogeneity analysis of an indicator matrix to obtain a low-

dimensional Euclidean representation of the original data. In co-word analysis, MCA is 

applied to a Document × per Word matrix A. Variables are keywords, and the individuals 

observed are the papers. The keywords are plotted on a two-dimensional map [CS <- con-

ceptual Structure (M, field = “ID,” minDegree = 5, k.max = 5, stemming = FALSE), labelsize 

= 5]. We followed the method of Aria [55]. The bibliometrix R-package enables the use of 

the conceptual structure function to perform MCA, in order to examine the relationship 

between keywords papers and identify clusters of documents that express common con-

cepts. Keywords represent active variables in the model. 

The aim of the co-word analysis is to map the conceptual structure of a framework 

using the word co-occurrences in a bibliographic collection. The analysis can be per-

formed through dimensionality reduction techniques such as a multiple correspondence 

analysis. We performed our MCA using also a set of illustrative variables, i.e., papers’ 

publication period to analyze the field evolution. Assuming that the most-cited papers are 

more representative of the structure of the field, we performed MCA considering the 

weight (citations per year) assigned to the papers. The output was a map, according to 

number of factorial axes selected (5 clusters). Given the different approaches used for the 

selection of factors in the literature (prefixed number between 2 and 4; eigenvalue method; 

screen test), we finally agreed on the choice of the first factorial plan (Axis 1 and Axis 2). 

The results are interpreted based on the relative positions of the points and their distribu-

tion among the dimensions; the more similar the words are in the distribution, the closer 

they are represented in the map [54]. 

3.2.2. Content Analysis Coding Process 

Content analysis is a set of techniques of communication analysis (oral, written, vis-

ual, etc.) that aims to obtain, using systematic procedures, the content of the indicator 

messages, allowing the inference of knowledge related to the conditions of production 

and reception of these messages [56]. We coded all the papers through four stages. First, 

we read the articles. Then, we identified the thematic trends (categories) from the titles, 

keywords, abstracts, discussion, and conclusions. Thirdly, we selected the context unit 

that represented the thematic trends. Finally, we created a Microsoft excel file in which 

we included: Categories (recurrent themes), Register unit, Authors, and Findings and con-

clusion. This file became our matrix analysis, which was used to address our research 

problem. 

4. Results 

4.1. Multiple Correspondence Analysis: Exploring Expanded Concepts 

Figures 1 and 2 present the multiple correspondence analysis of the abstracts (N-

grams: Unigram; Number of term:100; N cluster: 8). We show a conceptual structure of 

the field and clustering to identify clusters of documents that express common concepts. 

The proximity between keywords corresponds to shared substance: keywords are close to 

each other because a large proportion of articles treat them together; they are distant from 

each other when only a small fraction of articles discusses these keywords together. For 
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instance, in the case of the laboratories domain (blue cluster), twenty-two articles contrib-

uted to the construction of the related factor. For the same token, the map indicates an 

immediate correlation with the categories found through the content analysis. 

 

Figure 1. MCA of ULLs, ST and CE. 

 

Figure 2. MCA of ULL, ST and CE. 

The green cluster represents the innovation domain; the red cluster characterizes the 

sustainable development domain. The blue cluster characterizes the policy domain. The 

grey cluster represents the environmental domain; the pink cluster represents the 

knowledge domain; the brown cluster represents the co-creation domain. The orange clus-

ter represents the actor domain. The red cluster represents the urban transitions domain. 

Finally, the purple does not specify any domain, but indicates some factors that have no 
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immediate connections with these research subjects. These domains contributed to the 

identification of the categories of the content analysis. 

4.2. Content Analysis: Pathways for Sustainability Transitions to Innovative City System from a 

Circular Economy Perspective 

Figure 3 represents the pathways identified from the content analysis of the articles. 

We identified eight categories that can become pathways for sustainability transitions to 

innovative city system from a circular economy perspective. They are: knowledge pro-

duction, policy making (governance), co-creation, geographical embeddedness, urban 

transitions, network of cooperation among institutions, culture change, and collaborative 

engagement. 

 

Figure 3. Pathways and indicators from the matrix of content analysis of the selected articles. 

Knowledge production, which enables knowledge transfer, acts as a vehicle for col-

laboration, collaborative environments, and open innovation ecosystems. It promotes the 

dissemination of knowledge through the sharing, fostering, and spread of knowledge. 

Furthermore, it involves societal actors that bring innovative solutions through the co-

creation of knowledge. It also provides learning and experimentation environments 

through learning by doing, enhancing city-to-city learning, and promoting transitions to-

ward a CE. In addition, it monitors the use of knowledge, transforms learning, and helps 

to design innovative solutions in this transition learning. It promotes a network of 

knowledge that constructs epistemic practices to accelerate innovation in city systems. In 

this way, it promotes contextualized knowledge, which can be adopted and shared by 

communities and citizens as a process and systemic tool. Through its experimentation in 

real-life processes by co-production, it helps catalyze change and generate new practices 

and relations in the process of urban transformation. In summary, this evidence contrib-

utes to the circular economy governance perspective. 
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Policy making permits references to a transformative-agenda setting through the 

mechanism of transition management and co-benefits of adaptation of urban competitive-

ness. Moreover, it is a policy instrument that triggers innovative policies, and the adoption 

of levels of the urban ecosystem through sustainable development goals. Therefore, policy 

applications are a fertile ground in planned experimentation, to test CE initiatives in the 

urban context. 

Co-creation is another pathway whose approaches are about the dynamics of partic-

ipation by timing, scope, and level of collaboration, always involving stakeholders. Thus, 

new narratives of cities contribute to transforming cities, thinking of alternatives to urban 

futures, and changing societal systems. Co-creation practices involve the coworking of 

stakeholders in complex systems through innovative processes. 

Geographical embeddedness allows the geography for quality of life, and places the 

circular regeneration system in an urban environment. This leads to the integration of 

relational spaces through bounded sites for experimentation design, and the implementa-

tion of sustainable place-based solutions. Additionally, a sustainable and desirable city 

system brings circular economy imaginaries and governance capacities to test out solu-

tions for urban sustainability and generate city-to-city learning. The places of co-creation, 

where meanings, beliefs, symbols, values, and feelings come together, create a symbolic 

locality of change to construct a sense of place. Furthermore, an innovative city system 

generates interconnection dynamics in an open system, ground for resources, and poten-

tial synergies, which are aspects of urban living labs. 

Urban transitions, as a pathway, integrate the environmental transitions to growing 

up the human–nature relationship, and disseminate CE principles through governance in 

urban development. In addition, social transitions help catalyze changes in the city system 

to shape governance through a development mechanism that accelerates learning. Tran-

sition governance allows the ULL form of governance to bring innovation, on different 

scales, across multiple sectors and involving multiple actors, to bring strategies for 

friendly futures. Thus, transformative place making enables innovative experiments 

through testing and developing things to improve and redesign city systems in a new 

place-based configuration. Finally, the theory of change, focused on sustainability, leads 

to new practices, in a systemic shift toward a circular economy. 

Networks of cooperation among institutions define specific enabling conditions to 

solve problems through collaborative forms of urban governance, involving the public 

sector to protect and enhance ecosystem services as regional strategies for CE. In addition, 

knowledge integration strands help to co-produce knowledge for society and science that 

promotes economic growth and improves social cohesion. Thus, activating network part-

ners as an urban change agent encourages the dissemination of innovation and know-how 

as value through dynamic exchange. Finally, the niche and regime actors connect, allow-

ing the empowerment of the civil society toward sustainability transitions to overlock the 

roles and enroll in niche networks. 

Cultural change as a determinant that allows ULLs to become transformative, bring-

ing the user involvement that enables the ULLs to initiate and catalyze processes of change 

and function as living testbeds, and as catalysts for a broader transition. Social practices 

also help to analyze the process and its interrelations between the ULLs and the human 

activities embedded in society, their social relations, and their stories. 

Collaborative engagement allows for the participation of different users, which is es-

sential for critical assessment of innovative solutions addressing sustainability challenges, 

and for generating governance in transition toward circular economy. Connections be-

tween actors also help disseminate the circular economy through improved quality of life, 

as they join forces to understand urban challenges. Funding and resources are important 

financial support tools for seeking, developing, and generating funding programs and 

rebuilding capital. 

In summary, knowledge production, policy making, co-creation, geographical em-

beddedness, urban transitions, networks of cooperation among institutions, culture 
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change, and collaborative engagement are the pathways found in this literature review 

study, based on content analysis, as having the potential to achieve changes toward an 

innovative city system. 

5. Discussion 

To address the research question, we characterize how urban living labs could be-

come pathways for sustainability transitions to innovative city systems from a circular 

economy perspective. Urban living labs arise from innovative city systems to tackle the 

regime and transform the spaces through strategies and solutions toward circular econ-

omy. Therefore, ULLs have the potential to produce knowledge through experimentation, 

which in turn, supports sustainable sociotechnical configuration. It also affects the urban 

governance to formulate trigger innovative policies to encourage city-system transfor-

mations. The co-creation development process of ULLs can enable stakeholder engage-

ment and building strategies, associated with knowledge generation, that contribute to 

urban sustainability transitions. 

Knowledge production paves the way for a series of stages that lead city-system in-

novation, through activities such as the transfer, dissemination, and co-creation of 

knowledge. Knowledge transfer provides a vehicle for collaboratively enacting transform-

ative knowledge that can build more accessible contexts for knowledge transfer to a more 

open innovation ecosystem. Thus, ULLs produce transferability of results as well as sci-

entific and societal learning and transformation. ULLs can also provide a strategic plat-

form for the dissemination of knowledge, based on a shared knowledge on CE principles 

among actors. Hence, ULLs foster knowledge among actors and how they develop sus-

tainable practices in urban challenges in the city system, favoring innovation. Through 

the dissemination of the generated knowledge, ULLs play a central role in building sus-

tainable pathways to face city-system challenges. ULLs also develop innovative solutions 

among citizens, practitioners, decision makers, and researchers based on the co-creation 

of knowledge. Co-creation of knowledge is a fundamental way to solve urban challenges 

in a real-life context, and is becoming a new learning arena in ULL experimentations. It 

involves societal actors in initiating and conducting the experiments and learning about 

what the system should be and how to the desired transformation can be attained. 

Urban living labs are seen as spaces for facilitating experimentation on sustainability 

solutions, where various urban actors can design, experiment, and learn from sociotech-

nical innovations. ULLs work as learning environments to enhance city-to-city learning 

and to improve the governance capacities needed to accelerate effective and efficient tran-

sitions towards innovative city systems based on the principles of circular economy. The 

experimentation within ULLs provides new knowledge, produced under laboratory con-

ditions, that is generally valid and may be transferable to other settings, where it can be 

improved on through further analysis and activity. 

Sustainability transitions in urban contexts focus on the relation of human nature to 

diffuse and generate changes in city systems. Indeed, ULLs bring learning, innovation, 

and strategies to create and improve sustainable urban scenarios, leading new practices 

in a systemic shift toward circular cities. Circular economy views support transitions 

through the operationalization in contemporary urban governance for sustainability and 

low-carbon cities. Based on circular economy principles, it is possible to create new solu-

tions through collaborative citizen engagement, involving real situations. These processes 

of transformation also generate culture changes in society that will affect everyday social 

practices. 

This new configuration includes network cooperation among academic, public, and 

private sectors, which can enhance niche experimentation in the form of circular transi-

tions as developed within the ULLs. Accordingly, their impact of experimentation re-

quires an understanding of their geographical embeddedness as a sociospatial context. 
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In summary, it focuses on their various forms of coexistence, within a framework of 

coopetition in particular. In their planning and development practices, cities need to con-

stantly navigate between various collaborative and competitive orientations in order to 

promote sustainable and collaborative urban development, while also remaining compet-

itive [57]. 

6. Conclusions 

Urban living labs are new kinds of experimentation and knowledge that contribute 

to the social and environmental problems arising from transformation. To address the re-

search question, we characterize how urban living labs could become pathways for sus-

tainability transitions to innovative city systems from a circular economy perspective. We 

applied multiple correspondence analysis and content analysis, through which we trian-

gulated this discussion. 

The pathways found in the literature review, i.e.,: knowledge production, policy 

making, co-creation, geographical embeddedness, urban transitions, networks of cooper-

ation among institutions, culture change, and collaborative engagement, were evidenced 

through the two technical approaches applied and mentioned above. 

For instance, the pathways found based in the content analysis are also supported by 

the evidence found in the MCA. There were similarities between some of the concepts, 

such as co-creation, urban experimentation, stakeholder, experiments, local government, 

governance, technologies, real world, city futures and systemic change, knowledge trans-

fer, managing transition, spatial planning, territories, and urban planning. It is clear that 

the pathways found in the literature review are significant STs to introduce innovations 

in a city system supported by CE principles, such as regeneration, sharing, optimization, 

looping, virtualization and exchange [11]. 

Although not the specific subject of this research, it is important to mention that smart 

cities and social innovation are valuable themes for future research. Thus, an urban living 

lab is a space in which many actors come together to co-create, develop and test products 

and services. The urban living lab is also partially responsible for promoting the sustain-

able city system, facilitating sustainability transitions to an innovative city system, from a 

circular economy perspective. 

Innovative city systems need to go circular, and ULLs are niche innovations that help 

change the system. Moreover, future research could build on these findings, with univer-

sities, for instance, becoming important actors in the knowledge production of ULLs. 

Monitoring and evaluation methods can also help to explore system dynamics into 

the stage of designing innovative sustainability solutions. As such, transition learning pro-

cesses consist of monitoring, assessment, and analytical activities aimed at understanding 

the current state and the dynamics in a system, and the viable pathways from current to 

future contexts. In this perspective, the knowledge produced in the ULLs is extremely 

contextualized. These experiments in sustainability transitions need to recognize the 

messiness, complexity, and politics of transitions, and experimentation is necessary. 

In policymaking, ULLs can act as tools for transformative innovation policy. In the 

pathways of collaborative engagement, the ULL is developed as a sustainable entity, gen-

erating new resources and funding through new business models. The products, services, 

social connections, and/or knowledge produced within the ULLs need to be adopted and 

shared by communities and citizens, by turning on ambivalent role of contextualized 

knowledge and the implications for sustainability transitions. 

These ULL pathways will probably generate a new ontological circular city-system 

concept that could contribute to constructing future investigations that can be empirically 

applied, and that can advance the field of ST studies and urban experimentations focused 

on urban living labs. They may also have future implications in other contexts. They will 

probably affect social practices and city applications in the field, provoking changes and 

innovation in the current regime. ULLs will generate new scientific approaches regarding 

city-system development that could benefit the economy and businesses in the city. 
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To conclude, it is important to note some of the limitations of this research. Given 

that this is a systematic literature review, ethnography research in real ULLs is important, 

to understand how the pathways identified in this literature review could be identified in 

real contexts. It is also important for ULLs to promote ecological interventions associated 

with urban transitions, such as nature-based solutions in city systems, which we also con-

sider a limitation found in this study. Another limitation of this research relates to the 

political implications (power, stakeholders, incumbents, regime, etc.) associated with the 

discourses of circular economy and the sustainable development agenda on ULLs. 
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Appendix A 

Table A1. Papers used in the final sample of this study. 

Source Title Journal Pathways Indicators 

[2] 

Assessing Integrated 

Circular Actions as 

Nexus Solutions Across 

Different Urban Chal-

lenges: Evidence To-

ward a City-Sensitive 

Circular Economy. 

Green Energy and 

Technology 

Collaborative engage-

ment 

Different user participation 

Funding and resources 

Culture change ULLs to become transformative. 

Geographical embed-

dedness 

Geography for quality of life 

Integrated relational spaces 

Sustainable and desirable city sys-

tem 

Policy making Policy instruments 

Urban transitions 
Theory of change 

Transformative place making 

[6] 

Urban living laborato-

ries: Conducting the ex-

perimental city? 

European Urban and 

Regional Studies 

Collaborative engage-

ment 

Different user participation 

Funding and resources 

Culture change 
Social practices 

ULLs to become transformative. 

Geographical embed-

dedness 
Geography for quality of life 

Knowledge produc-

tion 
Dissemination of knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Problem-solving arenas (lock-in sit-

uations) 

Policy making Policy instruments 

Urban transitions 

Societal transitions 

Theory of change 

Transformative place making 

Transition governance 

[7] 

Urban living labs: gov-

erning urban sustaina-

bility transitions. 

Environmental Sustain-

ability 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Culture change ULLs to become transformative. 

Geographical embed-

dedness 

Sustainable and desirable city sys-

tem 

Co-creation of knowledge 
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Knowledge produc-

tion 

Contextualized knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Network knowledge 

Policy making 

Policy instruments 

References to a transformative 

agenda setting 

Urban transitions 

Environmental transitions 

Societal transitions 

Theory of change 

Transformative place making 

Transition governance 

[8] 

Exploring circular econ-

omy imaginaries in Eu-

ropean cities: A re-

search agenda for the 

governance of urban 

sustainability transi-

tions. 

Journal of Cleaner Pro-

duction 

Collaborative engage-

ment 

Actors connect 

Funding and resources 

Culture change ULLs to become transformative. 

Geographical embed-

dedness 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Co-production 

Dissemination of knowledge 

Network knowledge 

Policy making 

Policy applications 

Policy instruments 

References to a transformative 

agenda setting 

Urban transitions 

Societal transitions 

Transformative place making 

Transition governance 

[9] 

Managing the transition 

towards circular metab-

olism: Living labs as a 

co-creation approach. 

Urban Planning 

Co-creation 

Co-creation approaches 

Co-creation practices 

New narratives of cities 

Collaborative engage-

ment 

Actors connect 

Participation of different users 

Culture change Social practices 

Geographical embed-

dedness 

Geography for quality of life 

Integrated relational spaces 

Knowledge produc-

tion 

Co-creation of knowledge 

Contextualized knowledge 

Co-production 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Network knowledge 

Transfer of knowledge 

Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Problem-solving arenas (lock-in sit-

uations) 

Policy making Policy applications 

Urban transitions Environmental transitions 
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Transition governance 

[10] 

The dissemination of 

circular services: Trans-

forming the Dutch ca-

tering sector. 

Journal of Cleaner Pro-

duction 

Co-creation Co-creation practices 

Collaborative engage-

ment 

Actors connect 

Funding and resources 

Geographical embed-

dedness 
Integrated relational spaces 

Knowledge produc-

tion 

Co-production 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Urban transitions 

Environmental transitions 

Theory of change 

Transition governance 

[16] 

Sense of place and ex-

perimentation in urban 

sustainability transi-

tions: the Resilience Lab 

in Carnisse, Rotterdam, 

The Netherlands. 

Sustainability Science 

Co-creation 
Co-creation approaches 

New narratives of cities 

Collaborative engage-

ment 
Actors connect 

Culture change Social practices 

Geographical embed-

dedness 

Integrated relational spaces 

Sense of place 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Co-creation of knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Niche and regime actors connect 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions 

Societal transitions 

Theory of change 

Transformative place making 

[17] 

Impacts of urban living 

labs on sustainability 

transitions: mechanisms 

and strategies for sys-

temic change through 

experimentation. 

European Planning 

Studies 

Co-creation New narratives of cities 

Collaborative engage-

ment 
Actors connect 

Culture change 
Social practices 

ULLs to become transformative. 

Geographical embed-

dedness 

Integrated relational spaces 

Sense of place 

Knowledge produc-

tion 

Co-creation of knowledge 

Contextualized knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 
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Network knowledge 

Transferring knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Niche and regime actors connect 

Policy making Policy applications 

Urban transitions 

Environmental transitions 

Transformative place making 

Transition governance 

[19] 

The challenges of water, 

waste and climate 

change in cities. 

Environment, Develop-

ment and Sustainabil-

ity 

Geographical embed-

dedness 

Geography for quality of life 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions Societal transitions 

[21] 

Direct impacts of an ur-

ban living lab from the 

participants’ perspec-

tive: Livewell Yarra. 

Sustainability 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Culture change ULLs to become transformative. 

Knowledge produc-

tion 

Co-creation of knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Network knowledge 

Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Policy making 
References to a transformative 

agenda setting 

Urban transitions 
Environmental transitions 

Transition governance 

[22] 

Sociotechnical agendas: 

Reviewing future direc-

tions for energy and cli-

mate research. 

Energy Research & So-

cial Science 

Co-creation Co-creation approaches 

Culture change Social practices 

Geographical embed-

dedness 
Innovative system 

Knowledge produc-

tion 

Co-creation of knowledge 

Learning and experimentation envi-

ronments 

Network knowledge 

Policy making 
References to a transformative 

agenda setting 

Urban transitions 
Societal transitions 

Theory of change 

[26] 

Incumbents’ enabling 

role in niche-innova-

tion: Power dynamics in 

a wastewater project. 

Environmental Innova-

tion and Societal Tran-

sitions 

Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Problem-solving arenas (lock-in sit-

uations) 

Urban transitions Transition governance 
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[27] 

Urban living labs and 

the role of users in co-

creation. 

GAIA-Ecological Per-

spectives for Science 

and Society 

Co-creation 
Co-creation approaches 

Co-creation practices 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Culture change ULLs to become transformative. 

Knowledge produc-

tion 
Monitoring use of knowledge 

Urban transitions 
Societal transitions 

Transformative place making 

[28] 

Municipalities as ena-

blers in urban experi-

mentation. 

Journal of Environ-

mental Policy & Plan-

ning 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Knowledge produc-

tion 

Co-creation of knowledge 

Monitoring use of knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Niche and regime actors connect 

Policy making Policy instruments 

Urban transitions Transformative place making 

[29] 

Jointly Experimenting 

for Transformation? 

Shaping Real-World La-

boratories by Compar-

ing Them. 

GAIA-Ecological Per-

spectives For Science 

and Society 

Co-creation 
Co-creation approaches 

New narratives of cities 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Culture change 
Social practices 

ULLs to become transformative. 

Geographical embed-

dedness 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Contextualized knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Monitoring use of knowledge 

Network knowledge 

Transferring knowledge 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions 

Environmental transitions 

Societal transitions 

Theory of change 

[31] 
Co-creation dynamics 

in Urban Living Labs. 
Sustainability 

Co-creation 
Co-creation approaches 

Co-creation practices 

Collaborative engage-

ment 
Actors connect 

Geographical embed-

dedness 

Integrated relational spaces 

Sense of place 

Knowledge produc-

tion 

Co-creation of knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 
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Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Problem-solving arenas (lock-in sit-

uations) 

Policy making 

Policy instruments 

References to a transformative 

agenda setting 

[32] 

Facilitating circular 

economy in urban plan-

ning. 

In Urban Planning Co-creation Co-creation approaches 

[33] 

Beyond wastescapes: 

Towards circular land-

scapes. addressing the 

spatial dimension of cir-

cularity through the re-

generation of 

wastescapes. 

Sustainability 

Co-creation 
Co-creation approaches 

New narratives of cities 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Culture change ULLs becoming transformative. 

Geographical embed-

dedness 

Geography for quality of life 

Sense of place 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 
Transferring knowledge 

Networks of coopera-

tion among institu-

tions 

Problem-solving arenas (lock-in sit-

uations) 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions 
Environmental transitions 

Societal transitions 

[34] 

A Geodesign Decision 

Support Environment 

for Integrating Manage-

ment of Resource Flows 

in Spatial Planning 

Urban Planning 

Co-creation Co-creation approaches 

Collaborative engage-

ment 
Different user participation 

Geographical embed-

dedness 
Integrated relational spaces 

Knowledge produc-

tion 

Co-creation of knowledge 

Co-production 

Networks of coopera-

tion among institu-

tions 

Knowledge-integration strands 

Urban transitions 
Environmental transitions 

Theory of change 

[35] 

Transferring Circular 

Economy Solutions 

across Differentiated 

Territories: Understand-

ing and Overcoming 

the Barriers for 

Knowledge Transfer. 

Urban Planning 

Culture change Social practices 

Geographical embed-

dedness 

Innovative system 

Integrated relational spaces 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Co-creation of knowledge 

Co-production 

Learning and experimentation envi-

ronments 

Network knowledge 
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Transferring knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Problem-solving arenas (lock-in sit-

uations) 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions Environmental transitions 

[36] 

Transformative urban 

living labs: Towards a 

circular economy in 

Amsterdam and Turin. 

Sustainability 

Collaborative engage-

ment 
Actors connect 

Culture change ULLs to become transformative. 

Geographical embed-

dedness 
Integrated relational spaces 

Knowledge produc-

tion 

Co-production 

Dissemination of knowledge 

Networks of coopera-

tion among institu-

tions 

Problem-solving arenas (lock-in sit-

uations) 

Policy making 

Policy instruments 

References to a transformative 

agenda setting 

Urban transitions 
Transformative place making 

Transition governance 

[37] 

Urban living lab as a 

circular economy eco-

system: Advancing en-

vironmental sustaina-

bility through economic 

value, material, and 

knowledge flows. 

Sustainability 

Co-creation 
Co-creation approaches 

Co-creation practices 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Funding and resources 

Culture change 
Social practices 

ULLs to become transformative. 

Geographical embed-

dedness 

Innovative system 

Integrated relational spaces 

Knowledge produc-

tion 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Network knowledge 

Transferring knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Policy making Policy instruments 

Urban transitions 

Environmental transitions 

Theory of change 

Transformative place making 

Transition governance 

[38] 

Urban food forestry net-

works and Urban Liv-

ing Labs articulations. 

Journal of Urbanism 

Co-creation Co-creation approaches 

Culture change ULLs to become transformative. 

Geographical embed-

dedness 

Geography for quality of life 

Sustainable and desirable city sys-

tem 
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Knowledge produc-

tion 
Dissemination of knowledge 

Networks of coopera-

tion among institu-

tions 

Activating network partners 

Problem-solving arenas (lock-in sit-

uations) 

Urban transitions 
Transformative place making 

Transition governance 

[39] 

From Real-World Labs 

to Urban Experiments: 

German and Interna-

tional Debates. 

Raumforschung und 

Raumordnung/Spatial 

Research and Planning 

Collaborative engage-

ment 
Different user participation 

Knowledge produc-

tion 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Monitoring use of knowledge 

Transferring knowledge 

Urban transitions Transformative place making 

[40] 

Circling the Square: 

Governance of the Cir-

cular Economy Transi-

tion in the Amsterdam 

Metropolitan Area. 

European Spatial Re-

search and Policy 

Collaborative engage-

ment 

Actors connect 

Different user participation 

Funding and resources 

Culture change Social practices 

Knowledge produc-

tion 

Monitoring use of knowledge 

Transferring knowledge 

Networks of coopera-

tion among institu-

tions 

Niche and regime actors connect 

Policy making 

Policy applications 

References to a transformative 

agenda setting 

Urban transitions 
Theory of change 

Transition governance 

[41] 

Urban living labs for 

the smart grid: Experi-

mentation, governmen-

tality and urban energy 

transitions 

In Urban Living Labs: 

Experimenting with 

City Futures 

Collaborative engage-

ment 

Actors connect 

Funding and resources 

Culture change 
Social practices 

Ulls to become transformative. 

Geographical embed-

dedness 

Sustainable and desirable city sys-

tem 

Knowledge produc-

tion 

Co-creation of knowledge 

Contextualized knowledge 

Dissemination of knowledge 

Learning and experimentation envi-

ronments 

Transferring knowledge 
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