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Abstract: In recent decades; the balance of power between institutional and economic actors has
radically changed; with a significant impact on the modes and dynamics of governance. In the broad
array of experimental practices of co-production; Living Labs (LLs) represent a promising mode of
collaboration among public bodies; research centres; private companies and citizens. By means of
LLs; public actors aim to co-produce experimental policies; breaking out of traditional policy schemes
to find new solutions to collective problems. On an urban scale; such tools have come to be known as
Urban Living Labs (ULLs), and they are increasingly used by local governments to tackle complex
problems such us stimulating the circular economy to tackle climate change. This paper provides a
systematic review of case studies to understand whether and how the ULLs can represent an effective
policy tool to foster the circular economy on an urban scale.

Keywords: collaborative governance; urban living labs; circular economy; co-production; policy tools

1. Introduction

In recent decades, the balance of power between institutional and economic actors has
radically changed, with a significant impact on the modes and dynamics of governance
(Enroth 2013). In very different ways, the worldwide breakthrough of pro-market influences
into politics has laid bare the controversial and uneven transition in public management
from an “old public administration” model to a “new public governance” one (Dente
1989; Howlett et al. 2017). In the hierarchical structures of traditional governance, public
policies were considered to be fixed combinations of majority decisions taken by political
representatives within institutional public arenas and their subsequent implementation by
bureaucratic administrations (Belligni 2004). By contrast, in the new governance model, the
relevant policy-makers are a large and flexible set of stakeholders, such as territorial interest
groups, banks, trade unions, companies, media, churches, banking foundations, and non-
governmental organizations, which cooperate in multi-layered networks of interaction
(Righettini and Lizzi 2020). As a consequence, public policies are currently based on a
steady process of dialogue and negotiation between public and private actors, which
leads to a blurring of boundaries among social, environmental and economic issues, and of
responsibilities for tackling them (Baldi and Profeti 2020). In an attempt to learn how to deal
with new collective problems, in a context of increasing interdependence and uncertainties,
many public actors have gradually accepted the idea of revising their traditional modes of
action by means of experimental policies. Experimentation in public policies is deemed
to be a governance approach that entails a multi-actor trialling of new ways to devise
innovative solutions, with the potential to address contemporary challenges (Huitema et al.
2018). Recently, the concept of experiment has become a key component of co-production
policies, which are based on the active participation of users, citizens and non-governmental
associations in the co-commission, co-design, co-implementation and co-assessment of new
ideas, services, and products (Sorrentino et al. 2018).

In the broad array of experimental practices of co-production, Living Labs (LLs)
represent a promising tool of collaboration among public bodies, research centres, private

Soc. Sci. 2022, 11, 260. https://doi.org/10.3390/socsci11060260 https://www.mdpi.com/journal/socsci

https://doi.org/10.3390/socsci11060260
https://doi.org/10.3390/socsci11060260
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/socsci
https://www.mdpi.com
https://orcid.org/0000-0003-3022-1691
https://doi.org/10.3390/socsci11060260
https://www.mdpi.com/journal/socsci
https://www.mdpi.com/article/10.3390/socsci11060260?type=check_update&version=2


Soc. Sci. 2022, 11, 260 2 of 22

companies, and citizens (Nesti 2017). Born in the academic field as user-centred research
methodologies aimed at refining technological solutions, they today consist of real-life
setting policy devices in which stakeholders shape public–private–people partnerships
(4Ps) intended to create, develop, and validate services, products, and systems (Carayannis
et al. 2012). Unlike organizational experiments in real-life settings with purely research
objectives, LLs aim at testing public policy or managing innovative public programmes or
assets in a collaborative network (Schuurman et al. 2016). Compared with traditional policy
tools, LLs differ because starting from site-specific needs of communities, they intend to
come up with policy practices or knowledge innovation able to deal with global issues
(Habibipour 2020).

On an urban scale, such tools have come to be known as Urban Living Labs (ULLs),
and they are increasingly used by local governments to tackle complex problems such
as social inequality or sustainability issues generated by urbanisation (Frantzeskaki et al.
2018). Hence, they are most often employed to promote the circular economy (CE) on
an urban scale. The CE is deemed to be a positive model of development where natural
resources are conserved and enhanced, minimizing systemic risks by handling finite stocks
and renewable flows to reduce environmental impacts. In this policy field, ULLs offer
unique arenas of citizens’ participation in urban policy making, where co-production is
identified as the leading approach to provide effective opportunities for the co-design,
co-implementation, and co-evaluation of circularity experiments (Engez et al. 2021).

According to Reike et al. (2018), the CE paradigm is based on 10 ‘Rs’ (refuse, reduce,
reuse, repair, refurbish, remanufacture, repurpose, recycle, recover, re-mine). Although
there is a growing interest in how ULLs can facilitate urban circularity, no research has yet
attempted to investigate how such tools can actually put into practice the 10 Rs of the CE.
This paper aims to answer this question by providing a systematic review of recent case
studies focused on ULLs and CE.

Methods and Analytical Framework

Systematic review of case studies is deemed to be a promising method to investigate
the potential of urban experimentations in dealing with complex problems at a city scale
(Gerring and Cojocaru 2016; Trein et al. 2019). Such a methodological approach based
on seven basic principles (transparency, clarity, integration, focus, equality, accessibility
and coverage) is expected to reduce research bias in data collection as well as in analytical
processing (Meyer 2022). This method relies on combining literature review with a selection
of a limited number of cases that, despite slight differences in terms of timeframe, scale and
contextual futures, have adopted common pathways in tackling public problems (Hossain
et al. 2019). To dig into the potential of ULLs, this paper applies a systematic review
methodology based on three main stages.

First, an electronic database searching is given to provide a comprehensive overview
on case studies of ULLs focused on CE. This step involved a preliminary search by using
four keywords ‘living labs’, ‘urban experimentations’, ‘urban living labs’, and ‘circular
economy’ on SCOPUS and Google Scholar databases, which resulted in the collection
of 153 peer-reviewed articles including scientific papers and contributions in conference
proceedings published between 2018 and 2022. Afterwards, a temporary folder was created
to shape a first list of the selected works containing basic information, such as year of
publication, scale, main findings, and limitations.

Second, a qualitative appraisal was performed to understand whether the articles
specifically addressed any of the 10 Rs proposed by (Reike et al. 2018). This phase led to
screening the list, resulting in the selection of 34 papers that specifically recounted case
studies of ULLs capable of addressing one of the ten facets of the circular economy.

Third, qualitative data extraction was carried out to select the most valuable case stud-
ies based on empirical analysis for understanding the real potential of ULLs in stimulating
CE. This process entailed the selection of ten exemplary ULLs case studies that thoroughly
covered at least one of the 10 Rs of CE proposed by the Reike’s model (Reike et al. 2018).
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Such cases ensured that the systematic review was enriched through empirical analyses
that could offer practical insights into the real potential of ULLs.

For this purpose, the paper is divided into four main sections. Section 1 presents
how experimental co-production policy tools became integral parts of the NPG. Section 2
provides a historical overview of the LLs, and identifies the distinctive features that char-
acterize them as policy tools. Section 3 explores the CE, looking at the main currents
of thought that have characterized its emergence and integration in institutional policy
agendas. Section 4 deals with the topic of cities to unravel why they are considered promis-
ing scales of action for facilitating circular transitions, and finally addresses the research
question by presenting case studies that demonstrate how ULLs can effectively apply the
10 Rs of the CE on an urban scale.

2. From Policy Studies to Policy Facts
2.1. The Experimental Approach in Policy

In the 1960s, the growing interest in experimenting engendered theories able to attract
the attention of governments and institutions still anchored to the Old Public Administra-
tion model (OPA). The OPA paradigm had always conceived public policies as the system-
atic combinations of political decisions, taken by the majority of political representatives
within public arenas, with their subsequent implementation by bureaucratic administra-
tions using direct provisions, rules, and input-based tools (Belligni 2004). Nonetheless,
due to mismanagement and inefficiency in a vast range of public services, policy-makers
started to consider introducing experiments in some of the most discussed policy fields
in order to reshape their traditional modes of action. Especially in the USA, this thriving
interest launched a twenty-year period—the so-called “golden era’—which is still consid-
ered to be unique in the history of policy experiments (Oakley 2007). In the aftermath of
the popular protests against militarism, racism and gender inequalities, Campbell (1969)
built his “experimenting society” based on the need to change perspective and introduce
alternative measures to fix governmental dysfunctions (Huitema et al. 2018). Campbell,
who specifically felt the need for structural reforms in the federal apparatus, came up with
the idea of introducing experiments into public departments:

“the United States and other modern states should be ready for an experimental
approach to social reforms, an approach, in which new programs designed to
solve specific social problems are put to the test in which we retain, imitate,
modify, or discard them on the basis of apparent effectiveness”.

(Campbell 1969, p. 409)

For the first time, the experimental approach was conceived as an essential part of policy
making rather than as a research method or a philosophical tool. In Campbell’s framework,
public actors would have to play the role of explorers by proposing new paths of policies to
design long-term reforms (Butler 2012). In this regard, Campbell highlighted the difference
between “experimental administrators” and “trapped administrators”, where the former
embraced controlled trials as starting points to build broader programmes, whereas the
latter accepted experimental evaluations at the end of implementation solely to strengthen
or justify their beliefs (Dehue 2001). Campbell’s theory was indicative that something was
changing in the world of public policies. Since the thoughtless Nixon administration in the
1970s, which implemented the Experimental Technology Incentives Program, experimental
policies had apparently been introduced into governmental agendas (Tassey 2014). That
programme aimed to encourage practical innovations by testing new patterns of action in
government agencies, and it conceived experimental corrective actions as stress tests for
reforms, with the ultimate goal of improving the efficiency of the public administration
system. After the Watergate scandal (1974), experimental policies maintained a key role in
social and employment programmes. At that time, one of the most popular experiments
was conducted between 1975 and 1978, when the USA launched the National Supported
Work Demonstration: “a temporary work placement program designed to help workers without
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basic training [ . . . ] by offering the possibility of work experience and counseling in a protected
environment” (LaLonde 1986, p. 605). The intention was to highlight how a temporary
innovative measure could create opportunities for real changes in complex policy fields,
with the final aim of improving public administration management and employment
strategies. However, the experiment remained a circumscribed attempt, and even though
experimental policies formally were coming up in many contexts throughout the 1970s,
two main knots continued to circumvent their consistency: the risks of instrumentalisation
and misinterpretation (Greenberg and Robins 1986).

2.2. Instrumentalisation and Misinterpretation of Experimental Policies

Under the OPA paradigm, many governments considered experimental policies as
useful tools of legitimation to strengthen their traditional modes of action (Atkinson 2017).
This underlying purpose was evident in one of the most important evaluations of an ex-
perimental policy, the one conducted by Gene Kassebaum in 1971. Kassebaum’s research
concerned assessment of different programmes for prison inmates’ rehabilitation, at that
time proposed by the California Department of Corrections. The study evaluated the
short-run and long-run effects of participation in experimental treatment programmes
called “group counseling”. To accomplish the goal, Kassebaum compared the post-prison
behaviour of inmates assigned to group counselling with that of others who were ran-
domly assigned to the traditional rehabilitation system. The study revealed no meaningful
differences in later recidivism rates between the two groups, and suggested that more
participative therapies do not produce benefits in terms of recovery and rehabilitation into
society. Even if Kassebaum’s research suffered from a lack of programme integrity, which
inevitably led to the weak outcomes of counselling programmes, it was used as a proof
to maintain traditional prison policy in the following years. Experimentation remained
a means to symbolically strengthen the OPA model without upsetting the balance of the
government and management of public affairs. Moreover, the lack of a straight dialogue
between scientific researchers and policy-makers, who were often undertrained and un-
willing to explore new policy paths, hampered their extent and effectiveness in practice
(Ginsburg and Gorostiaga 2001). Instead of undertaking long-term reforms on the basis
of experimental results, policy-makers continued to be sceptical about the effectiveness
of public policy evaluation, especially when the analytical assessments were focused on
experimental initiatives (Weiss 1977). As a consequence, experimental policies could rarely
be translated into practical results, because they were not perceived as yielding valuable
information on how to improve public policies (Green and Gerber 2002).

2.3. The Rediscovery of Experimentation in Co-Production Policies

With the shift from the OPA to New Public Management (NPM), competition and
contractualisation among big companies became the key pillars of public management,
while civil society continued to play a marginal and passive role in policy making (Hood
and Peters 2004). NPM was based on the superiority of private-sector techniques over those
of OPA (Osborne 2009). Hence, the public administration sought to monitor market-based
service delivery performance and imported business-like strategies and criteria into the
management of public bureaucracy by means of output-based tools. In stark contrast to
traditional models of administration, NPM is based on competition, an open market, and
the outsourcing of public services through a wide range of incentivization mechanisms
(Lapuente and Van de Walle 2020).

Nevertheless, both OPA and NPM have failed to capture the complex reality of the
design, delivery, and management of public services in the twenty-first century. Albeit
with remarkable differences across countries, at the turn of the millennium, the growing
complexity of society and the crisis of pro-market strategies laid bare the transition from
NPM to New Public Governance (NPG). NPG arose from the assumption that NPM
had failed to address urgent issues of contemporary society such as entrenched poverty,
healthcare dysfunctions, and social disparities (Citroni et al. 2013; Barraket et al. 2016).
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New governance regimes aim to create public and social value by means of a fruitful
collaboration between public and private actors, in which the government plays the role
of the guarantor of public value (Ansell and Gash 2008). Under the NPG paradigm, both
scholars and policy-makers have stressed that engaging with stakeholders and citizens in
policy making, by enabling citizens to play a legitimate pro-active role as collaborators and
creators rather than as passive users or consumers, can lead to more consistent, sustainable,
and appropriate policies (Lippi and Profeti 2014). NPG considers experimental policies to
be co-production processes that entail the trialling of innovative ways to design, organize
and implement solutions with the potential to address contemporary challenges (Howlett
et al. 2017). To this end, by means of experimentation, NPG has widened the spectrum
of relevant policy actors to engage a large and flexible set of different bodies in public
management, such as territorial interest groups, banks, trade unions, companies, media,
churches, banking foundations and non-governmental organizations (Deserti et al. 2020).

On the assumption that scientific expertise is not sufficient, and that instead, the
commitment of stakeholders’ resources is crucial for creating knowledge that is not only
scientifically valuable but also socially consistent, co-production aims to create win–win
results for all of the actors engaged in it (Turnhout et al. 2020). With the establishment of
NPG, co-production has acquired the status of leading practice in reformulating public
service delivery (Bartenberger and Sześciło 2016). Through experimental patterns of co-
production, different organizations are expected to contribute to testing public policy or
managing innovative programmes or assets in a collaborative network. At different scales,
governments are currently looking for alternative tools of policies, or new arrangements
of the older ones, to fulfil the expectations and needs of the new governance interested
in underpinning co-production (Howlett et al. 2017). In this context, the adoption of
experimental public policies is crucial for NPG, since it enables the various actors to test
new patterns of action and eventually structure long term policies (Ravazzi 2018).

3. The Living Lab
3.1. From Labs to Politics: The Birth of LL

Over the past three decades, the concept of LL has gained attention among policy-
makers, academics, and private-sector organisations, taking on very different interpreta-
tions according to the context of application (Dutilleul et al. 2010). Along the way, various
meanings have marked the emergence of the concept. According to recent literature, LLs
can take on different meanings and be interpreted as research methods, learning environ-
ments or policy tools (Leminen et al. 2017b). As research methods, LLs provide unique
study spaces with real-life settings, allowing scientists to avoid the artificiality of tradi-
tional laboratories. As learning environments, LLs ensure inspiring sites where businesses,
academies, associations, and public administrations can share valuable knowledge to im-
prove solutions that address place-based needs. As policy tools, LLs are gaining importance
for addressing complex problems in real-life contexts. Given the different facets, it is im-
portant to provide a brief history of LLs, in order to understand how over time they have
gradually emerged as policy devices used at different scales by policy-makers to undertake
innovative environmental and social policies.

Theorized during the 1990s in the domains of technology and urban planning, LLs
were considered innovative methods of study based on testing prototypes in real-life
contexts through various techniques of user involvement (Mulvenna and Martin 2013).
As practical user-centric research methodologies, LLs took their first steps in 1999, when
William Mitchell at the Massachusetts Institute of Technology (MIT), considered the found-
ing father of the LL, conducted an in-depth study focused on the everyday use of technolo-
gies in workplaces and private homes. Mitchell assumed that users could play a key role in
designing, prototyping, and assessing complex solutions in heterogeneous and evolving
real-life contexts (Eriksson et al. 2005).

In the 1990s, due to the increasing interest in identifying customers’ needs expressed
by private-sector organisations, the user-centric method traversed academic boundaries
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to be applied in market strategies. Multinational corporations in the mobile technologies
industry considered the LL a useful tool with which to refine products before their entry
into the market. In 2002, together with the Municipality of Helsinki, Nokia decided
to promote an LL in the eastern part of the city, focused on testing handsets in a pre-
commercial phase to collect users’ feedback. Meanwhile, European institutions at various
levels began to structure projects, action plans and development programmes built on LL
methodology. In 2005 the European Union (EU) launched the Sixth Framework Programme
with the purpose of fostering public innovations by means of new modes of action and
configurations of governance. When drawing up the Helsinki Manifesto at the end of
2006, the EU explicitly pointed to LL as a promising tool of public policy with which
to put institutions and companies in direct communication with citizens and research
(European Union 2006). According to European strategies, LLs were innovative forms
of a public–private–people partnership (4Ps) where citizens were not only involved in
developing products and services but also engaged in co-producing and evaluating policy
processes. In that framework, public institutions, academia, companies, and citizens were
supposed to furnish different kinds of resources with which to build effective LLs. Public
authorities had to promote and create safe conditions for experimentation, providing
real-life contexts in full compliance with public space regulation (Leminen et al. 2012).
Companies had to spend time and economic resources on taking territorial peculiarities
into account, and planning effective strategies of engagement. Academics had to guarantee
a reliable assessment of scientific and ethical implications by using the expertise and
knowledge resources at their disposal. Finally, citizens were asked to spend their time and
knowledge on testing products, co-producing innovative services, and experimenting with
unconventional solutions (Mengual et al. 2018). Adopting these lenses, the institutions
proposed a new procedural policy instrument potentially able to tackle new policy problems
in an experimental way. Nevertheless, its practical implications as well as its theoretical
features remained unclear and rarely investigated, attracting the attention of the public
policy literature.

3.2. LLs in Europe: The ENoLL Platform

Although still difficult to distinguish and classify, the laboratories started to stimulate
close collaborations among European administrations that chose to adopt them in different
policy areas. Since the Sixth Framework Programme, as explicitly indicated by the Finnish
Presidency of the European Union (2006), chaired by Matti Vanhanen, they began to be
considered integral parts of European long-term policies aimed at boosting innovation
and sustainable development. At a practical level, they gained momentum on the political
agendas relying on the Horizon 2020 funding project proposed by the European Commis-
sion to underpin and support local governments in sustainable transitions (Simay 2017).
On the wave of the renewed cooperative framework, the ENoLL (European Network of
LivingLabs) platform was launched in 2006 as an international non-profit association aimed
at collecting experiences and creating partnerships among public and private actors inter-
ested in LLs. The ENoLL was deemed to be a fruitful channel for sharing experiences and
exchanging information (Kallai 2006). Among its many activities, the association opened
up the academic debate on LLs and initiated a process of data collection and mapping of
experiences. Even if the database has not included all the living laboratories in the world,
it has furnished an interesting picture of LLs dissemination. Since its inauguration, ENoLL
has certified more than 440 LLs, creating an intercontinental network capable of crossing
European borders. Overall, 17% of the network consists of non-EU countries (Paoni 2017).
Focusing on the Old Continent area, there are currently 131 laboratories registered on the
platform, well distributed on the territory, with peaks of concentration in France, Spain, and
Italy. Having spread throughout the continent, LLs have captured the attention of public
policy scholars, who were initially reluctant to interpret laboratories as a topic worthy of
study. The term LLs has thus gradually shifted from being perceived as an ambiguous
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label alongside innovative private sector projects to becoming an integral, albeit somewhat
problematic, part of policies.

3.3. Utilizer, Enabler, Provider and User: The Categories of LL

Due to their heterogeneity, LLs have proved difficult to categorise. Therefore, a though
LLs are widespread, the literature has not yet systematized them within a public policies
framework. However, scholars are trying to put order between the various experiences
classified as LLs. Leminen et al. (2012) proposed a categorisation of LLs based on four
variables (organization, action model, outcomes, and implementation period) which led to
distinguishing four types of LLs: utilizer-driven, enabler-driven, provider-driven, and user-
driven. In Leminen’s categorisation, LLs are conceived as measures able to act in several
areas of development policy. The utiliser-driven LL is used in the field of technological
innovation for private productive sectors. The enabler-driven and the user-driven LLs act
on a local scale to solve problems identified by citizens with a territorial character. The
provider-driven LL aims to promote innovation in research by offering a development
opportunity to universities and research institutes. While this categorisation offers ideal
types that in reality are partially disregarded, the theoretical model makes it possible to
retrace the key shared characteristics of LLs as identified by (Nesti 2017):

I. the “quintuple helix” or “horizontal” governance pattern (composed of public admin-
istration, entrepreneurial sector, research world, citizen consumers/users, and natural
environment) as a further enlarged public–private interaction modality compared to
the triple or quadruple helix model formulated for innovation policies. In this unique
configuration of governance, the natural environment is considered in all respects an
actor capable of generating knowledge and stimulating synergies between economy,
society, and politics (Baccarne et al. 2016), the strong link with the open innovation
concept, which assumes that knowledge is rooted in society and that innovative
solutions to contemporary problems should be also based on the expertise of external
actors, such as other organizations or civil society. LLs can boost innovation processes,
enhance empirical research, temporarily improve users’ lives, and support the PA in
overcoming routine and refining administrative barrithe

II. The iterative approach to co-production based on a step-by-step development in
the conception and innovation of products and services as potentially exploitable
to intervene on wider public issues. It entails a systemic and repetitive process of
co-design and co-creation with users to enable experimentation with a prototype in
real contexts; finally, it entails an evaluation of the impact proposed by the innovation.

As regards the distinctive features that characterize LLs as policy tools, their attitude
to multi-directionality seems to distinguish them from the other substantive instruments.
The traditional toolkit of substantive instruments is based on unidirectional flows of action
with no real user-engagement. Through direct delivery systems, regulations, or proven
incentives, governments mobilize material resources and wait for the adopted stimuli to
take effect: direct provision offers the unilateral supply of a service, without any response
from the users concerned; regulatory tools fix new rules by setting limits and imposing
duties, which have to be monitored by judicial authorities; even in the case of incentives
and communication campaigns, public actors implement their action top-downwards, in
an attempt to steer the market or affect the choices of citizens, businesses and associations
(Benkert and Netzer 2016).

With regard to these dynamics, the LLs seem to draw peculiar tools of policy, where
all actors are expected to act but also to gain some benefits through a tentative process that
incorporates a certain degree of improvisation. Public agencies are supposed to speed up
the bureaucratic process and identify suitable types of contract, but exactly how they can
do so is not planned a priori. Promoters, enablers or partners are expected to set up some
sort of unconventional collaborations, but the form of these collaborations is not set up
in advance. Companies are committed to developing devices in a real-life context, with a
consequent expenditure in terms of economic and time resources; citizens take action to
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co-design, co-implement and co-evaluate the goods and services tested; academics analyse
the development of goods and services in the real context and the dynamics triggered
by the process. In the meantime, all of the actors involved should gain something from
the tentative process. By means of LLs, public institutions have the chance to innovate
policy making by incorporating the most promising solutions and enhancing their policy
capacities; companies can benefit from a unique market context to refine their prototypes
and enlarge their networks; academics can rely on a privileged context in which to conduct
research and development activities; citizens can participate more actively in policy making
and co-create solutions related to their specific needs (McGann et al. 2021).

Although LLs fall fully within the procedural perspective of co-production, they
display properties that qualify them to be considered as instruments in their own right.
Differently from other procedural instruments, LLs can achieve meaningful results in terms
of policy impact only if user engagement in real-life setting is not merely symbolic, and
it takes place in a spontaneous way (Sauer 2012). A genuine process of user engagement
within LLs can speed up innovation processes and ensure a deeper understanding of
real-life situations where new policy solutions are proposed and tested (Compagnucci et al.
2021). To accomplish this, citizens should see the LLs as an opportunity to take part in
formulating and testing policies that can actually respond to site-specific needs. When user
engagement occurs naturally, LLs can then represent unique arenas for civic participation
where the meaning and boundary of collective problems can be reframed (Leminen et al.
2017a). Moreover, the propensity to accept a certain degree of randomness seems to
characterize LLs in that the process, and the expected results are not defined in advance.
The PA does not know in advance the quality of the experimentations; nor is it able to
forecast the response of citizens or the indications that may emerge from the academic
world (Burbridge 2017). In other words, LLs are adopted by public authorities in the hope
that a certain degree of randomness may provide fertile ground for entrepreneurial, social,
and academic innovation. The tool is somehow a “black box” into which actors can inject
inputs without exactly knowing the process and final outputs.

4. The Circular Economy
4.1. A Historical Overview of the CE

On a global scale, the CE is receiving increasing interest as a valuable alternative to
the current production and consumption pattern based on continuous growth in terms
of exploitation of natural resources, energy demand, and land use (Ghisellini et al. 2016).
Because of the huge variety of research fields, stakeholders, and policies associated with
the CE, semantic boundaries are not fixed, and many definitions can be given according
to the perspective adopted (Ddiba et al. 2020). Although the ambiguity of the term has
generated both criticisms at the theoretical level and difficulties in policy making, there is a
certain consensus on the roots and principles of the CE (Kirchherr et al. 2017).

According to (Stahel 2020), circularity has always characterized the history of the
Earth, expressing itself in two particular forms: nature and mankind. By its nature, the
Earth is regulated by a set of cyclical ecosystems where the organic waste of one species
can be a source of nourishment for others. Circularity is therefore the basis of any form of
life, as a dynamic essential to achieve equilibrium in feeding processes. In a similar vein,
the literature has pointed out that circularity in exchanging materials and products has
taken place in every form of economy undertaken by mankind throughout history, from
ancient societies to the contemporary age. In the barter economy, individuals exchanged
raw materials and manufactured products, relying on the necessity to satisfy primary needs
(Stahel 2020). In the industrial society, households furnished their labour to firms in order
to obtain incomes and enhance their capacity to purchase goods and services (Cardoso
2018). Hence, the production system was interpreted as a cycle, where entrepreneurs and
workers were dependent on each other’s work.

On examining the historical origins of the CE concept, several authors have traced
its roots back to the François Quesnay’s “Tableau Economique” (1758) and his claim on
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surplus value from cyclical inputs (Reike et al. 2018). When agricultural productions were
investigated, the tableau model depicted an economic system where equilibrium was
achieved normatively by a circular flow of inputs and outputs (Schachter 1991). Quesnay
assumed that there is no distinction between productive factors and goods, due to the
circularity of a stationary state inter-class system of exchange, where nothing is wasted,
and every output is re-injected into the production–consumption process (Bilginsoy and
Khan 1994). Other scholars have linked the CE to Thomas Malthus’ assumptions on
world population growth and responsible management of natural resources (Lacy and
Rutqvist 2016). In 1798, Malthus warned that the limited amount of agricultural land
could not produce sufficient food to keep up with the exponential growth of the world’s
population. According to the English cleric, in the long run, governments must revise
resource stewardship in order to ensure environmental recovery capacities and preserve
humanity’s future (Blomsma and Brennan 2017).

Moving beyond the heated debate about historical and philosophical roots, the contem-
porary literature has pointed out that the CE incorporates different features and arguments
from a wide variety of scientific fields that share the idea of “closed loops” (Geissdoerfer
et al. 2017). Among the many schools of thought, three seem to have had the greatest
influence on the current conception of the CE: ecological economics, cradle-to-cradle theory,
and industrial ecology. Because the CE has drawn meaningful aspects from each of them, a
brief overview of these fields is required to provide a comprehensive framework. Taking
cues from milestones as “The Silent Spring” by (Carson 1962) and “The Economics of
the Coming Spaceship Earth” by (Boulding 1966), ecological economists, such as (Turner
et al. 1993), have contested the misleading contentions of traditional economists who have
always conceived environment and economics as two different and autonomous systems.
They have recognized the biophysical limits and natural constraints of the environment to
propose an alternative model of economics based on sustainable systems, fair distribution,
and efficient allocation of resources (Costanza 1991). Eventually, providing meaningful
insights for the development and refinement of the CE concept, they highlighted the neces-
sity to shift from a throughput-based, open-ended economic system to a circular one aimed
at preserving biodiversity, preventing climate change, and defending ecosystems (Bruel
et al. 2019).

Coined by Walter Stahel in 1976, the expression “cradle to cradle” has been elaborated
by McDonough and Braungart (2002) to resume the necessity to shift from eco-efficiency
initiatives aimed at cutting down environmental impacts through recycling to “upcycling”
practices intended to re-adapt discarded products and increase their use value. From
the cradle-to-cradle perspective, designers can play a key role in “paving the way” for a
reframing of business strategies on the basis of a guilt-free approach (Bakker 2010). This
approach seeks to trigger sustainable manufacturing practices that rely on both preventing
waste generation and extending producer responsibility in the recovery and recycling of
chemical materials, plastics, glass, and heavy metals.

Industrial ecology was formally born at the end of the 1980s, when the scientists
(Frosch and Gallopoulos 1989) metaphorically compared industrial and commercial enter-
prises to biological ecosystems, in the sense that the outputs of one industry can be used as
inputs by another. Ranging from management engineers to materials chemists, scholars
engaged in this field of inquiry have sought to understand how industries work, how they
are managed, and what their interactions with ecosystems are (Erkman 1997). Industrial
ecology studies have focused on investigating and demonstrating the unsustainable levels
of industrialized societies’ physical metabolism (Schiller et al. 2014). Eco-design tools have
been used to consider environmental throughput into product and process design to reduce
the costs and environmental impacts (Ghisellini et al. 2016). From a policy perspective, in-
dustrial ecologists have supported initiatives of producer responsibility extension, lifecycle
planning, and decarbonization, to make industrial systems compatible with the biosphere
function.
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4.2. Principles of the CE

Nowadays, the CE is usually presented in opposition to the “linear” economy, based
on a “make-use-dispose” consumption paradigm. Environmental economists, policy an-
alysts and industrial engineers regard the CE as a way to overcome the post-extractivist
society and transition to a sustainable socio-economic system (Savini 2021). The CE is
deemed to be a positive model of development where natural resources are conserved
and enhanced, minimizing systemic risks by handling finite stocks and renewable flows
to reduce environmental impacts (Saavedra et al. 2018). The circular approach entails an
alternative economic paradigm in which the production, distribution and consumption
phases are designed towards the reduction in environmental impact by closing resource
flow loops (D’Adamo 2019). Besides the purely environmental aspect, many authors have
pointed out that the circular approach is expected to generate important benefits in social
terms by impacting several social policy areas such as food security, employment, social
inclusion, and gender equality (Geissdoerfer et al. 2017; Padilla-Rivera et al. 2020).

Nonetheless, the notion of the CE has proved to be controversial and blurred. In order
to make it more comprehensible, over time, many authors have attempted to summarise a
CE’s main operationalization principles (Jawahir and Bradley 2016). To this end, models
based on “Rs” principles” have been reformulated several times in many research fields.
In explaining what to do, scholars have used a range from 3 Rs to 10 Rs relying on very
different hierarchies, which have often created further misunderstandings and controver-
sies between researchers and policy-makers, both engaged in designing common targets
(Morseletto 2020). In an attempt to clarify matters, Reike et al. (2018) have provided a
comprehensive model of CE based on 10 Rs:

R.0. Refuse: this consists of the preliminary choices made by consumers and designers to
use less of a product and design it better in order to avoid waste. For instance, it may
concern the rejection of either/both overpackaged products or/and the use of virgin
materials.

R.1. Reduce: the cutting down of waste is the starting point as well as the final aim of
the CE. Consumers are expected to review their habits to reduce their impact on the
environment by using and buying less harmful products. Designers are expected to
use less material per unit by ‘dematerialising’ production processes.

R.2. Reuse: this is the main pillar of the CE. It is to be placed before any initiative that
foresees an intervention on the finished product. Consumers may prefer to buy
second-hand or share some products to make the most of them and increase their
durability.

R.3. Repair: this may concern consumers, producers, and designers as well. Consumers
can activate good neighbourhood practices that involve object and knowledge sharing
to increase the durability of products through their repair. Producers should ensure
reliable repair channels, replacing planned obsolescence with ad hoc repair offers for
their products. Designers play a key role in planning the reparability and modularity
of products.

R.4. Refurbish: this mainly concerns the construction sector. Renovation using unused
or second-hand materials should be facilitated. The modularity of buildings could
facilitate this endeavour.

R.5. Remanufacture: this entails industrial practices of disassembling, checking, cleaning,
and replacing. It aims at guaranteeing “a better than new condition” of products
under treatment. Remanufacturing may generate high-skilled jobs in several sectors,
such as automobiles, medical equipment, and restaurant furniture.

R.6. Repurpose: this means reusing materials and products for another function. In some
cases, repurposing practices may lead to an upcycling of the product, increasing its
use value.

R.7. Recycle: this is based on the industrial treatment of a wide variety of postconsumer
and post-producer waste flows. Ranging from mechanical techniques to chemical
or feedstock recycling, it relies on technological practices of collecting, shredding,
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melting, etc. In the CE framework, recycling is not considered a solution to reduce
environmental impact, but rather as the result of a choice made at the design stage
and aimed at preserving the use value of the products as long as possible (Ghisellini
and Ulgiati 2020).

R.8. Recover: this involves the recovery of energy from discarded products. The most
common example being that of waste-to-energy plants able to convert organic waste
into methane gas or electricity.

R.9. Re-mine: this concerns the recent techniques for the recovery of discarded materials
in landfills. Currently, it is mainly applied on an urban scale to extract metals to be
reintroduced into the production process.

Although the above principles have a strong influence on institutional narratives
about sustainable transition, the concept of the CE has attracted a great deal of criticism
and demonstrated operational shortcomings that need to be addressed to provide a com-
prehensive overview on the issue.

4.3. Criticisms and Limits of the CE

The growth and spread of the CE concept has induced academia and research institutes
to reflect not only on its origins and principles, but also on its weaknesses and limitations
(Zink and Geyer 2017). Many authors have pointed out the need to question and prob-
lematize the narratives concerning the CE, which is often deemed to be self-celebrating and
lacking a critical analysis of the environmental and social problems at stake (Hobson 2020).
According to (Korhonen et al. 2018), there are still clear differences and boundaries among
research sectors involved in CE studies, with the consequent lack of a holistic approach.
Many doubts and questions concern the degree of robustness and maturity of the concept.
In an attempt to systematise critical analysis concerning CE, (Korhonen et al. 2018) have
identified six main limits: I. thermodynamic limits; II. system boundary limits; III. limits
imposed by the physical scale of the economy; IV. limits imposed by path dependency
and lock-in; V. limits of governance and management; VI. limits of social and cultural
definitions.

First, according to the second law of thermodynamics, every action requires energy
and generates wastes and side-products. This implies that in any recovery or recycling
initiative there is a dispersion of energy and an increase in entropy, which leave some kind
of output in the ecosystems.

Second, the perfect circularity of the production system requires a holistic vision at a
spatial and temporal level, which is not possible in contemporary society. Natural resources,
as well as the means and knowledge of recovery and recycling, belong to government
structures that are not always willing to act in a global perspective. Over time, the extension
of product durability can have negative impacts, fuelling the exploitation of non-renewable
resources and linear production models.

Third, the rise in circular production systems may cause a rebound effect. Being able
to produce the same quantity of products, with less impact in environmental terms, could
encourage economies to increase production. Moreover, the circular economy, relying on
the reuse and remanufacturing of second-hand materials and products, has a high level
of uncertainty. Not being able to rely on stable and quality resources, the economy could
jam and create a boomerang effect accompanied by temporal, quantitative, and qualitative
supply uncertainty (Goltsos et al. 2019).

Fourth, path dependency could affect the CE because new reuse, remanufacture and
redesign models have to cope with conventional recycling chains embodied in market
dynamics. This may be an insurmountable barrier in many market sectors, where the
pressures and interests at stake to maintain the same production and recycling methods are
too strong. A wholesale shift in terms of circularity necessitates deep changes in lifestyles,
social interactions and systems of production, distribution, and consumption, which require
a strong and genuine support from politicians (Williams 2021).
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Fifth, at a global level, there is still a lack of inter-organizational strategies able to
ensure sustainable management of the whole production and consumption chain. This
creates problems and uncertainties in the distribution of responsibilities, affecting the
introduction of circular models (Korhonen and Snäkin 2015). Sixth, on a formal and
statistical level, there is still little recognition of categories such as reuse rate, redesign
and remanufacturing. This makes it difficult to plan long-term CE policies which could
be implemented uniformly in different contexts. For instance, the management of plastic
packaging involves very different recycling and recovery cycles according to the different
definitions of waste adopted by the institutions (Peiró et al. 2020).

These limitations have had an impact on policies to stimulate the circular economy. At
very different scales, interesting initiatives have appeared; nonetheless, there is a lack of a
systemic approach to guarantee that the actual environmental outputs of the CE comply
with broader strategies of sustainability (Zink and Geyer 2017).

5. Circular cities and Urban Living Labs
5.1. Global Strategies for Circular Cities

Cities are considered to be the main drivers of contemporary economic growth, with
disruptive consequences on the environment (Crouch and Le Galès 2012). According to
the United Nations (2015), cities are expected to host 66% of the world’s population by
2050, generating a continuous increase in consumption and in the amount of resources and
materials needed for their sustenance. Nowadays, urban areas generate 70% of the global
greenhouse gas emissions, consume 75% of natural resources, and produce 50% of global
waste (Chen 2020).

Consequently, institutions around the globe look at cities as key scales of policy action
to promote circularity at various levels (Petit-Boix and Leipold 2018). In 2016, the New
Urban Agenda of the United Nations, as an extension of the 2030 Agenda for Sustainable
Development, officially established the goal of creating circular cities, considered as areas
capable of reducing consumption and defending their natural, human, and social capital
from underutilisation or waste (Fusco Girard and Nocca 2019). Cities are deemed to be
promising contexts in which to design adoptable visions of the future, using experimental
approaches, enhancing contextual knowledge about resource management, and engaging
diverse stakeholders in circular policies (Prendeville et al. 2018). Despite these shared
assumptions, the reality of urban policies supporting the circular economy appears to be
very fragmented among continents.

Since the first decade of the 2000s, China has been building an urban circular economy
strategy by means of first implementing the “eco-cities program” of the Ministry of Envi-
ronmental Protection (MEP), which started in 2003, and then the one for “low carbon cities”,
launched in 2012 by the Ministry of Housing and Urban Rural Development (MOHURD).
Through these programmes, the national government has set precise goals to address
climate change in cities, increasing the public support for a variegated range of urban
experimentation practices (Chang and Sheppard 2013). As a result, in the cities of Dalian,
Beijing, Shanghai and Tianjin, several successful pilot projects have been undertaken in re-
cent years. Their focus has been on the reuse of resources and space, reducing consumption,
and cutting primary energy demand (Su and Ang 2013).

Owing to the lack of consistent and shared policy strategies among different levels
of public institutions, circular policies in North America are rarely turned into practical
interventions on a city scale (Veleva and Bodkin 2018). As a result, circularity in the USA
and Canada is still mainly promoted by private corporations, which have triggered a
proliferation of eco-industrial parks far from urban areas (Winans et al. 2017). Nonetheless,
several key players in the US economy, such as Nike and Google, have recently announced
their commitment to strengthening collaboration with urban governments in order to
promote the circular economy in cities (Stahel and MacArthur 2019). Moreover, the new
federal administration, led by Joe Biden, has stated its commitment to promoting the
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circular economy, moving beyond green-washing attempts, and maximizing the incentives
for closed loop solutions at different scales of policy (Kenway 2020).

In Latin America, the Manizales Manifesto, signed in 2017, declared the shared commit-
ment of 850 urban policy-makers and practitioners to the development of resource-efficient
‘Circular Economies and Smart Sustainable Cities’ (Wesely 2019). Among the ten main
actions envisaged by the Manifesto, one explicitly concerned bringing the circular economy
to life on a city scale by improving the efficiency of production, recycling processes, and
management of waste. Although there is still a vacuum in terms of concrete national
policies to support cities’ efforts, the growing interest in the CE has led to the proliferation
of urban experimental schemes, such as in Medellin (Colombia), Buenos Aires (Argentina),
and Mexico City (Mexico), aimed at combining environmental and social equity objectives
(Betancourt Morales and Zartha Sossa 2020). The situation in the African continent is
markedly diversified among countries. Urbanization is generating increasing pressure on
the water supply, food system, and sanitation services at a city level. However, in most
cities, there is no consistent planning of urban circular economy policies, and initiatives
to reuse and recycle resources are mainly promoted by NGO programmes. Differently,
national governments of some developing countries, such as Nigeria, South Africa and
Kenya, have recently recognized in their official strategies the necessity to consider cities
as pivotal actors to support appropriate and context-specific circular development. This
effort has unleashed a proliferation of urban experiments designed on the basis of urban
metabolism concepts and focused on food and water recovery (Oke et al. 2021). In Australia,
“the 2018 National Waste Policy” has stressed that local governments are playing a key
role in promoting circularity through procurement practices, proposing waste manage-
ment innovations, and supporting bottom-up initiatives focused on the transition towards
a circular economy (Flowers 2021). As stressed by several authors (Bolger and Doyon
2019; Stephan et al. 2020), the city of Melbourne can be considered a model of circular
experimentations supported by a robust local strategic plan.

5.2. European Cities in Transition

The circular economy appeared for the first time in European Union policy in 2014, in
the ‘Communication Towards a circular economy: A zero waste programme for Europe’
document, as a development strategy able to combine economic growth with waste reduc-
tion (Kovacic et al. 2019). At that time, the concept of circularity was still in its infancy, and
no specific space in the document was devoted to the role of cities. Nowadays, European
institutions have officially included urban policies within the most recent programmes
for transition to the circular economy. From an institutional perspective, European cities
are considered the most active players in promoting the circular economy and facilitating
changes in urban lifestyles and consumption patterns, generating positive outcomes in
terms of economic and employment recovery (Fratini et al. 2019). The circular economy is
supposed to reduce waste by 17–24% by 2030, increasing the European Gross Domestic
Product (GDP) by EUR 630 billion per year (Lazarevic and Valve 2017). Partly due to their
growing dependence on European funds allocated through the Horizon 2020 programmes,
circularity has become a primary objective for European cities (Vanolo 2013). To achieve
the 2030 Sustainable Development Goals, the European Commission has inserted circular
strategies for cities as one of the main pillars of both the European Green Deal and the
Circular Economy Package, which aim to make the European Union the first climate-neutral
continent by 2050 (Montanarella and Panagos 2021). At the end of 2020, the Green City
Accord launched a specific challenge for European cities (European Commission 2020, p. 1):

“By 2030, cities will be attractive places to live, work and invest in, and will
support Europeans” health and well-being. All Europeans will breathe clean air,
enjoy clean water, have access to parks and green spaces, and experience less
environ mental noise. The circular economy will become a reality and waste will
be minimized thanks to greater reuse, repair and recycling.”
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The Accord invites city governments to pursue five main objectives to transform cities in
accordance with CE principles. First, cities are supposed to improve air quality by no longer
exceeding EU pollution standards. Second, municipalities should enhance the quality
of water management, and strengthen the efficiency of water recovery and purification
processes. Third, urban areas should preserve urban biodiversity by extending green areas
and regenerating unused spaces through green infrastructures. Fourth, cities should work
specifically on circular initiatives of re-use, repair and recycle in the management of waste
collection and landfilling. Fifth, cities are required to cut down on noise pollution to comply
with standards recommended by the World Health Organization.

Beyond narratives and formal announcements, municipalities across Europe are
proposing a broad array of policy tools to embrace circularity. At the urban level, circular
economy actions are often confused and overlapped with those related to sustainability,
sustainable development, and social innovation (Fusillo et al. 2021). Nonetheless, many
urban governments, such as those of Amsterdam, Glasgow, Helsinki, and Lisbon, have
announced their ambition to become “circular beacons” and transform their territories
into experimental areas open to circularity. To support the transition, cities have begun
to renovate their policy portfolios, combining more traditional substantive tools (laws,
green public procurements, incentives, etc.) with procedural measures (public–private
agreements, public de bates, strategic plans, etc.). To improve their expertise in stimulating
circular practices, municipality are increasingly relying on citizen engagement to under-
stand community needs, develop environmental awareness, and propose shared solutions
for tackling complex problems (Williams 2019). Indeed, the cultural heritage, knowledge
and creativity of citizens are considered key resources for transforming cities in circular
perspective (Foster and Saleh 2021).

In this endeavour, some European cities have gradually linked the topic of circularity
to co-production tools, in order to test how citizens can actively participate in the creation
of circular economy policies on an urban scale.

5.3. Testing Co-Production Tools for Circular Cities

Since the launch of Local Agenda 21 in 1992, city governments have sought to build
new institutional approaches to foster sustainability by means of experimental processes
based on citizens’ engagement (Ningrum et al. 2022). Nowadays, these dynamics have led
to the close intertwining on a practical level of two different policy concepts: co-production
and urban experimentation. European cities regard new policy tools of coproduction as
promising ways to bridge different fields, sectors, and scales, thereby opening up new
political opportunities and pro posing unconventional policy patterns (Rocle and Salles
2018). In the realm of the circular economy, the two terms have blended and proliferated
in a wide range of demonstrations and pilots. On the one hand, municipalities across
European countries assume that co-production can create user empowerment opportunities
to improve the quality of services, transforming local policies in a more democratic way
(Nesti 2015). Co-production consists of a wide array of processes by which citizens can
assume an active role in providing public goods and services (Cataldi 2015). In the field
of circular policies, users’ participation is expected to broaden the perspective of local
governments by suggesting unconventional patterns of production and delivery of services
inspired by circularity principles. The recent literature on environmental policies stresses
the role of co-production in identifying problems and proposing institutional changes
towards the circular economy (Van der Molen 2018). On the other hand, urban experiments
are considered to be promising initiatives focused on designing new physical spaces to
re-shape problem definitions, question traditional policy making, and revise conventional
assumptions on the circular economy (Von Wirth et al. 2019). Urban experiments can
stimulate policy learning processes by offering protected niches within which to arrange
tools, resources, and stakeholders’ dynamics to propose changes, and subsequently as-
sess and learn from those experiences. In this framework, urban governments assume
that the innovative potential proposed by community-based associations, start-ups, and
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bottom-up initiatives can help to redefine policies related to circularity items ranging from
no-consumption mobility and energy use systems, to waste recovering and alternative
agriculture (Savini and Bertolini 2019). Consequently, more and more governance and
policy experiments are being conducted in cities to explore new arrangements relating to
circularity, and to produce broader changes in urban policies (Rocle and Salles 2018).

5.4. Urban Living Labs

In recent years, one of the policy tools that has been deemed to most effectively
combine the co-production approach with urban experimentation is the Urban Living
Lab (ULL). ULLs are physical sites where co-production initiatives take place, engaging
local governments, researchers, private businesses, and users in a real-time process of
learning and developing (Steen and Van Bueren 2017). According to (Voytenko et al.
2016), ULLs are emerging as a co-production policy tool able to boost experimentation
in ways such to address the circularity challenges and sustainability issues generated by
urbanisation. Accordingly, ULLs are deemed to be different from other policy tools in
terms of geographical embeddedness, experimentation and learning, and participation and
user engagement. First, ULLs have a geographical connotation, being located in defined
real-life urban contexts. Through shared or legal agreements, local governments provide
public spaces for experimentation in the design of ULLs located in a single neighbourhood
or street, or throughout a city. ULLs consist of a wide range of place based initiatives
which seek to deal with global issues on a very fine-grained local scale (Marsh 2008). These
experiments tackle wicked problems, such as circularity challenges in spatially embedded
sites, by seeking to scale up solutions or produce systemic policy impacts (Puerari et al.
2018).

Second, ULLs explicitly experiment with horizontal governance models or unexplored
policy paths to address the issue of circularity by means of shared and alternative strategies.
In this sense, ULLs propose solutions that are genuinely innovative and bring together
urban policy actors in an unconventional way. The experimental governance configuration
is expected to trigger learning mechanisms for all the stakeholders involved—local govern-
ments, academia, companies, and citizens—thereby generating promising ideas to build
long-term circular policies in waste management, space and service sharing, and reuse of
products.

Third, ULLs have to offer unique arenas of citizens’ participation in urban policy mak-
ing. Hence, co-production is identified as the leading approach in ULLs to provide effective
opportunities for the co-design, co-implementation, and co-evaluation of circularity experi-
ments. ULLs have to be based on user-driven or human-centred methodologies to engage
citizens in a participatory process. Accordingly, ULLs are characterized by the proposal of
co-production activities as one of the main goals rather than as a simple policy approach.
The horizontal governance established with residents and community-based associations is
supposed to trigger reflection on the concrete meaning of the circular economy and whether
it could be included in the policy agenda.

Finally, ULLs are considered to be experimental devices able to reframe policy prob-
lems and propose a broader toolkit of potential solutions to policy-makers (Lewis et al.
2020). Nonetheless, their capacity to overcome consolidated practices and bureaucratic
constraints, as well as their systemic impacts on urban long term policies, are still under-
studied. Therefore, public policy analysis is starting to explore the implications of this tool
for circular economy policies through the use of case studies.

5.5. Potentials of ULLs in Circular Transition

ULLs are deemed to be promising test-bed tools with which to adapt and transfer
circular principles stemming from Reike’s model to the urban scale. According to recent
literature, laboratories could support a systemic approach because they are able to activate
both consumers and producers in the development of solutions built on the 10 Rs. Based on
citizen involvement, several cases of ULLs have been proven to foster refusing, reducing,



Soc. Sci. 2022, 11, 260 16 of 22

reusing, and recovering practices (R0–R3), and to trigger social, economic, and environ-
mental changes in cities (Engez et al. 2021). In Ireland, the Dublin City Council Living Lab
has promoted ‘The Bike Hangar

Beta Project’, which is dedicated to encouraging the use of bicycles, and to spreading
the refusal (R0) of polluting means of transport by citizens (Perng and Maalsen 2020).
Through a five-month participatory process, citizens designed a multifunctional bicycle
hangar considered to be a necessary infrastructure to allow people to easily ‘give up’ using
cars. In Finland, the Forum Virium Living Lab, led by the City of Helsinki, has enabled
innovative companies to test practical solutions aimed at reducing pollution (R1) in the
Jätkäsaari neighbourhood (Spilling et al. 2019). Through pilots, the Forum Virium has
enabled small and medium innovators to develop prototypes focused on environmental
impact reduction and, at the same time, propose potentially scalable initiatives. The U-
Lab in Bologna (Italy) has launched participatory events in the city’s university area to
stimulate new practices of adaptive reuse of facilities (R2), alternative management of
private spaces, and sharing initiatives among citizens (Giglio 2020). In that context, the
U-Lab has underpinned reusing activities as an integral part of the wider strategy of
co-design proposed by the Municipality to transform the university area into a cultural,
creative, and sustainable district. The European project “RePair” (Resource Management in
Peri-Urban Areas) has funded six peri-urban living labs based on experimental design and
repair schemes (R3) to foster broader strategies for CE in Amsterdam (the Netherlands),
Ghent (Belgium), Hamburg (Germany), Lodz (Poland), Naples (Italy) and Pecs (Hungary).
In those labs, the principle of repair has been applied to the building sector, to recover
and regenerate unused spaces, avoiding the deployment of new resources for further
construction (Cerreta et al. 2020). In Turin (Italy), the ULL of the European project proGiReg
(Productive Green Infrastructure for Urban Regeneration) has included the experimentation
of seven NBS (Nature Based Solution) in the Mirafiori Sud district. One of them has entailed
the refurbishment (R4) of “Casa nel Parco”, a pole-functional centre, through the installation
of a green roof, which has enhanced the structure’s energy performance, improved air
quality, and saved resources needed for other types of restoration. The City of Riga (Latvia)
has set out re-manufacturing activities (R5) as cornerstones of its strategy aimed at turning
the urban environment into an open laboratory for circular economy innovations (Santonen
2016). The proGiReg (productive Green Infrastructures for urban regeneration) ULL in
Turin has tested an experimental product, through a ‘repurposing’ process, namely a ‘new
regenerated soil’, a mixture of excavated earth, compost, and zeolites, able to upcycle waste
from the construction sector (Ascione et al. 2021). In Malmö (Sweden), the Stapeln living lab
has underpinned a vast range of creative recycling activities (R.7) related to both industrial
and craft sectors (Von Wirth et al. 2019). From 2015 until 2019, the City of Copenhagen
promoted the EnergyLab Nordhavn—New Urban Energy Infrastructures—which focused
on testing an integrated energy recovery system by means of efficient buildings, innovative
heating, and electric transport (R.8). Eventually, the Manchester Metropolitan University
conducted several experiments in waste management and re-mining (R.9) in order to
understand urban gridlocks of waste process, monitor waste flows, and foster recovering
activities from landfills.

6. Conclusions

ULLs are emerging as promising experimental co-production tools to tackle a large
variety of complex problems on an urban scale. Among the many issues addressed, circu-
larity challenges appear to be one of the policy areas in which such tools can achieve the
most satisfactory results. Exploring case studies, this paper has shown how ULLs have
stimulated relevant initiatives in all the 10 Rs of the CE, namely, refusing, reducing, reusing,
repairing, refurbishing, remanufacturing, repurposing, recycling, re-mining actions. In
very different cities, ranging from Dublin to Naples, ULLs have proven to make in practice
collaborative configuration of governance able to trigger positive cooperation mechanisms
between municipalities, companies, research bodies and local communities. In full compli-



Soc. Sci. 2022, 11, 260 17 of 22

ance with the 10 principles of the CE, they have succeeded in fostering the creativity of a
vast array of urban stakeholders interested in reintroducing waste into the production and
consumption cycle, reducing the environmental impact on a city-wide scale. Although this
systematic review has offered preliminary insights regarding the nexus between ULLs and
CE, three main questions still remain open and need further clarification.

First, so far, case studies analysis has focused on describing ULLs without fully inves-
tigating whether such policy instruments may generate significant shifts in the ordinary
long-term CE policies of municipalities. In this regard, it remains to be seen to what extent
the experimental collaborative governance of ULLs can represent a permanent pattern
of action capable of influencing policy agendas and institutional strategies. Second, it
remains to be understood how far ULLs can represent effective policy devices to contest the
traditional economic paradigm and overcome the linear approach of ‘take-make-dispose’.
In fact, although these instruments are increasingly widespread in many cities, they usually
conserve a well-defined spatial connotation within urban boundaries and rarely manage
to engage national institutions and large private actors capable of making real changes in
production and consumption systems. Third, it seems necessary to more closely examine
the extent to which ULLs can foster the participation of citizens and local communities in
the construction of circular policies. Citizen engagement in ULLs raises important research
questions about the ethical implications of participation. On the one hand, further investi-
gation should be delivered to investigate whether engagement in ULLs is really open to all
citizens, or whether some categories remain cut off from the experimental co-production
process. On the other, it remains to be understood how much citizen engagement in ULLs is
merely functional for temporary experiments, or whether it can truly represent a process of
democratic civic participation in the construction of shared policies. Although these issues
constitute important gaps in the analysis of the link between ULLs and the CE, they might
represent fascinating research fields for public policy analysts. Further explorations on these
topics can help to understand the real potential of such policy instruments in promoting
genuine CE which explicitly aims at reducing waste in production and consumption.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The author declare no conflict of interest.

References
Ansell, Chris, and Alison Gash. 2008. Collaborative governance in theory and practice. Journal of Public Administration Research and

Theory 18: 543–71. [CrossRef]
Ascione, Grazia Sveva, Federico Cuomo, Nicole Mariotti, and Laura Corazza. 2021. Urban Living Labs, Circular Economy and

Nature-Based Solutions: Ideation and Testing of a New Soil in the City of Turin Using a Multi-stakeholder Perspective. Circular
Economy and Sustainability 1: 545–62. [CrossRef]

Atkinson, Christopher L. 2017. Legitimacy in Public Administration, Global Encyclopedia of Public Administration, Public Policy, and
Governance. Berlin and Heidelberg: Springer, vol. 10, pp. 978–73.

Baccarne, Bastiaan, Sara Logghe, Dimitri Schuurman, and Lieven De Marez. 2016. Governing Quintuple Helix Innovation: Urban
Living Labs and Socio-Ecological Entrepreneurship. Technology Innovation Management Review 6: 22–30. [CrossRef]

Bakker, Karen. 2010. The limits of ‘neoliberal natures’: Debating green neoliberalism. Progress in Human Geography 34: 715–35.
[CrossRef]

Baldi, Brunetta, and Stefania Profeti. 2020. Le fatiche della collaborazione. Il rapporto stato regioni in Italia ai tempi del COVID-19.
Rivista italiana di Politiche Pubbliche 15: 277–306.

Barraket, Josephine, Robyn Keast, and Craig Furneaux. 2016. Social Procurement and New Public Governance. London: Routledge.
Bartenberger, Martin, and Dawid Sześciło. 2016. The benefits and risks of experimental co production: The case of urban redesign in

Vienna. Public Administration 94: 509–25. [CrossRef]
Belligni, Silvano. 2004. Miss governance, I presume. Meridiana 50–51: 181.
Benkert, Jean-Michel, and Nick Netzer. 2016. Informational Requirements of Nudging. Working Papers Series No190; Zurich: University

of Zurich.

http://doi.org/10.1093/jopart/mum032
http://doi.org/10.1007/s43615-021-00011-6
http://doi.org/10.22215/timreview/972
http://doi.org/10.1177/0309132510376849
http://doi.org/10.1111/padm.12233


Soc. Sci. 2022, 11, 260 18 of 22

Betancourt Morales, Claudia Marcela, and Jhon Wilder Zartha Sossa. 2020. Circular economy in La tin America: A systematic literature
review. Business Strategy and the Environment 29: 2479–97. [CrossRef]

Bilginsoy, Cihan, and Shahrukh R. Khan. 1994. Cross-sector export ‘externalities’ in developing countries. Economics Letters 44: 215–20.
[CrossRef]

Blomsma, Fenna, and Geraldine Brennan. 2017. The emergence of circular economy: A new framing around prolonging resource
productivity. Journal of Industrial Ecology 21: 603–14. [CrossRef]

Bolger, Kathleen, and Andréanne Doyon. 2019. Circular cities: Exploring local government strategies to facilitate a circular economy.
European Planning Studies 27: 2184–205. [CrossRef]

Boulding, Kenneth E. 1966. The Economics of the Coming Spaceship Earth. Baltimore: Johns Hopkins University Press, pp. 3–14.
Bruel, Aurélien, Jakub Kronenberg, Nadege Troussier, and Bertrand Guillaume. 2019. Linking indu strial ecology and ecological

economics: A theoretical and empirical foundation for the circular economy. Journal of Industrial Ecology 23: 12–21. [CrossRef]
Burbridge, Mike. 2017. If living labs are the answer—What’s the question? A review of the literature. Procedia Engineering 180: 1725–32.

[CrossRef]
Butler, Brian E. 2012. Demoratic Experimentalism. Contemporary Pragmatism 9: 1–5. [CrossRef]
Campbell, Donald T. 1969. Reforms as experiments. American Psychologist 24: 409–29. [CrossRef]
Carayannis, Elias G., Thorsten D. Barth, and David F. J. Campbell. 2012. The Quintuple Helix innovation model: Global warming as a

challenge and driver for innovation. Journal of Innovation and Entrepreneurship 1: 1–12. [CrossRef]
Cardoso, José Luís. 2018. The circular economy: Historical grounds. In Changing Societies: Legacies and Challenges, Vol. iii. The Diverse

Worlds of Sustainability. Lisboa: Imprensa de Ciências Sociais, pp. 115–27.
Carson, Rachel. 1962. Silent Spring III. Boston: Houghton Mifflin Harcourt, vol. 23.
Cataldi, Laura. 2015. Coproduzione: Uno strumento di riforma in tempi di austerity? Rivista Italiana di Politiche Pubbliche 10: 59–86.
Cerreta, Giusy, Melina A. Roccamante, Patricia Plaza-Bolaños, Isabel Oller, Ana Aguera, Sixto Malato, and Luigi Rizzo. 2020. Advanced

treatment of urban wastewater by UV-C/free chlorine process: Micro-pollutants removal and effect of UV-C radiation on
trihalomethanes formation. Water Research 169: 115220. [CrossRef]

Chang, I-Chun Catherine, and Eric Sheppard. 2013. China’s eco-cities as variegated1 urban sustainability: Dongtan eco-city and
Chongming eco-island. Journal of Urban Technology 20: 57–75. [CrossRef]

Chen, Chong-Wen. 2020. Improving Circular Economy Business Models: Opportuni ties for Business and Innovation: A new
framework for businesses to create a truly circular economy. Johnson Matthey Technology Review 64: 48–58. [CrossRef]

Citroni, Giulio, Andrea Lippi, and Stefania Profeti. 2013. Remapping the State: Inter-Municipal Cooperation through Corporatisation
and Public-Private Governance Structures. Local Government Studies 39: 208–34. [CrossRef]

Compagnucci, Lorenzo, Francesca Spigarelli, José Coelho, and Carlos Duarte. 2021. Living Labs and user engagement for innovation
and sustainability. Journal of Cleaner Production 289: 125721. [CrossRef]

Costanza, Robert. 1991. Assuring sustainability of ecological economic systems. In Ecological Economics: The Science and Management of
Sustainability. New York: Columbia University Press, pp. 331–43.

Crouch, Colin, and Patrick Le Galès. 2012. Cities as national champions? Journal of European Public Policy 19: 405–19. [CrossRef]
D’Adamo, Idiano. 2019. Adopting a Circular Economy: Current Practices and Future Perspectives. Social Sciences 8: 328. [CrossRef]
Ddiba, Daniel, Kim Andersson, Steven H. A. Koop, Elisabeth Ekener, Göran Finnveden, and Sarah Dickin. 2020. Governing the circular

economy: Assessing the capacity to implement resource-oriented sanitation and waste management systems in low-and middle
income countries. Earth System Governance 4: 100063. [CrossRef]

Dehue, Trudy. 2001. Establishing the experimenting society: The historical origin of social experimentation according to the randomized
controlled design. American Journal of Psychology 114: 283–302. [CrossRef]

Dente, Bruno. 1989. Politiche Pubbliche e Pubblica Amministrazione. Sant’Arcangelo di Romagna: Maggioli.
Deserti, Alessandro, Francesca Rizzo, and Melanie Smallman. 2020. Experimenting with co-design in STI policy making. Policy Design

and Practice 3: 135–49. [CrossRef]
Dutilleul, Benoît, Frans A. J. Birrer, and Wouter Mensink. 2010. Unpacking European Living Labs: Analysing Innovation’s Social

Dimensions. Central European Journal of Public Policy 4: 60–85.
Engez, Anil, Seppo Leminen, and Leena Aarikka-Stenroos. 2021. Urban Living Lab as a Circular Economy Ecosystem: Advancing

Environmental Sustainability through Economic Value, Material, and Knowledge Flows. Sustainability 13: 2811. [CrossRef]
Enroth, Henrik. 2013. Governance: The art of governing after governmentality. European Journal of Social Theory 17: 60–76. [CrossRef]
Eriksson, Mats, Veli-Pekka Niitamo, and Seija Kulkki. 2005. State-of-the-Art in Utilizing Living Labs Approach to Usercentric ICT

Innovation—A European Approach. Lulea: Center for Distance-Spanning Technology, Lulea University of Technology.
Erkman, Suren. 1997. Industrial ecology: An historical view. Journal of Cleaner Production 5: 1–10. [CrossRef]
European Commission. 2020. Green City Accord Clean and Healthy Cities for Europe. Bruxelles: European Commission.
European Union. 2006. Helsinki Manifesto. Helsinki: Finnish EU Presidency.
Flowers, Antonia. 2021. Reconceptualising waste: Australia’s national waste policies. Journal of Australian Political Economy 87: 95–120.
Foster, Gillian, and Ruba Saleh. 2021. The Adaptive Reuse of Cultural Heritage in European Circular City Plans: A Systematic Review.

Sustainability 13: 2889. [CrossRef]
Frantzeskaki, Niki, Frank Van Steenbergen, and Richard C. Stedman. 2018. Sense of place and experimentation in urban sustainability

transitions: The Resilience Lab in Carnisse, Rotterdam, The Netherlands. Sustainability Science 13: 1045–59. [CrossRef] [PubMed]

http://doi.org/10.1002/bse.2515
http://doi.org/10.1016/0165-1765(93)00301-4
http://doi.org/10.1111/jiec.12603
http://doi.org/10.1080/09654313.2019.1642854
http://doi.org/10.1111/jiec.12745
http://doi.org/10.1016/j.proeng.2017.04.335
http://doi.org/10.1163/18758185-90000227
http://doi.org/10.1037/h0027982
http://doi.org/10.1186/2192-5372-1-1
http://doi.org/10.1016/j.watres.2019.115220
http://doi.org/10.1080/10630732.2012.735104
http://doi.org/10.1595/205651320X15710564137538
http://doi.org/10.1080/03003930.2012.707615
http://doi.org/10.1016/j.jclepro.2020.125721
http://doi.org/10.1080/13501763.2011.640795
http://doi.org/10.3390/socsci8120328
http://doi.org/10.1016/j.esg.2020.100063
http://doi.org/10.2307/1423518
http://doi.org/10.1080/25741292.2020.1764692
http://doi.org/10.3390/su13052811
http://doi.org/10.1177/1368431013491818
http://doi.org/10.1016/S0959-6526(97)00003-6
http://doi.org/10.3390/su13052889
http://doi.org/10.1007/s11625-018-0562-5
http://www.ncbi.nlm.nih.gov/pubmed/30147796


Soc. Sci. 2022, 11, 260 19 of 22

Fratini, Chiara Farné, Susse Georg, and Michael Søgaard Jørgensen. 2019. Exploring circular economy imaginaries in European cities:
A research agenda for the governance of urban sustwainability transitions. Journal of Cleaner Production 228: 974–89. [CrossRef]

Frosch, Robert A., and Nicholas E. Gallopoulos. 1989. Strategies for manufacturing. Scientific American 261: 144–53. [CrossRef]
Fusco Girard, Luigi, and Francesca Nocca. 2019. Moving towards the circular economy/city model: Which tools for operationalizing

this model? Sustainability 11: 6253. [CrossRef]
Fusillo, Fabrizio, Francesco Quatraro, and Cristina Santhià. 2021. The geography of circular economy technologies in Europe:

Evolutionary patterns and technological convergence. In Research Handbook of Innovation for a Circular Economy. Northampton:
Edward Elgar Publishing.

Geissdoerfer, Martin, Paulo Savaget, Nancy M. P. Bocken, and Erik Jan Hultink. 2017. The Circular Economy—A new sustainability
paradigm? Journal of Cleaner Production 143: 757–68. [CrossRef]

Gerring, John, and Lee Cojocaru. 2016. Selecting cases for intensive analysis: A diversity of goals and methods. Sociological Methods &
Research 45: 392–423.

Ghisellini, Patrizia, and Sergio Ulgiati. 2020. Circular economy transition in Italy. Achieve ments, perspectives and constraints. Journal
of Cleaner Production 243: 118360. [CrossRef]

Ghisellini, Patrizia, Catia Cialani, and Sergio Ulgiati. 2016. A review on circular economy: The expected transition to a balanced
interplay of environmental and economic systems. Journal of Cleaner Production 114: 11–32. [CrossRef]

Giglio, Francesca. 2020. Lo spazio pubblico. Progetto, costruzione, gestione. Techne 19: 313–14.
Ginsburg, Mark B., and Jorge M. Gorostiaga. 2001. Relationships between Theorists/Re searchers and Policy Makers/Practitioners:

Rethinking the Two Cultures Thesis and the Possibility of Dialogue. Education Review 45: 173–96.
Goltsos, Thanos E., Borja Ponte, Shixuan Wang, Ying Liu, Mohamed M. Naim, and Aris A. Syntetos. 2019. The boomerang returns?

Accounting for the impact of uncertainties on the dynamics of remanufacturing systems. International Journal of Production Research
57: 7361–94. [CrossRef]

Green, Donald P., and Alan S. Gerber. 2002. The Downstream Benefits of Experimentation. Political Analysis 10: 394–402. [CrossRef]
Greenberg, David H., and Philip K. Robins. 1986. The changing role of social experiments in policy analysis. Journal of Policy Analysis

and Management 5: 340–62. [CrossRef]
Habibipour, Abdolrasoul. 2020. User Engagement in Living Labs: Issues and Concerns. Ph.D. dissertation, Luleå Tekniska Universitet,

Luleå, Sweden.
Hobson, Kersty. 2020. ‘Small stories of closing loops’: Social circularity and the everyday circular economy. Climatic Change 163: 99–116.

[CrossRef]
Hood, Christopher, and Guy Peters. 2004. The middle aging of new public management: Into the age of paradox? Journal of Public

Administration Research and Theory 14: 267–82. [CrossRef]
Hossain, Mokter, Seppo Leminen, and Mika Westerlund. 2019. A systematic review of living lab literature. Journal of Cleaner Production

213: 976–88. [CrossRef]
Howlett, Michael, Anka Kekez, and Ora-ORN Poocharoen. 2017. Understanding Co-Production as a Policy Tool: Integrating New

Public Governance and Comparative Policy Theory. Journal of Comparative Policy Analysis: Research and Practice 19: 487–501.
[CrossRef]

Huitema, Dave, Andrew Jordan, Stefania Munaretto, and Mikael Hildén. 2018. Policy experimen tation: Core concepts, political
dynamics, governance and impacts. Policy Sciences 51: 143–59. [CrossRef] [PubMed]

Jawahir, Ibrahim S., and Ryan Bradley. 2016. Technological elements of circular economy and the principles of 6R-based closed-loop
material flow in sustainable manufacturing. Procedia Cirp 40: 103–8. [CrossRef]

Kallai, Tünde. 2006. State of the Art in Utilizing LLs Approach to User-Centric ICT Innovation, The Final Press Release of The Launch of
a European Net Work of LLs—Co-Creation of Innovation in Public, Private and Civic Partnership. Helsinki: EU, Finnish Presidency,
Available online: https://kgk.uni-obuda.hu/sites/default/files/Kallai.pdf (accessed on 30 November 2021).

Kenway, Natalie. 2020. ‘Green President’: Biden Will Usher in an ‘Unprecedented Boom’ in ESG Investments, ESG Clarity. Available
online: https://www.investmentnews.com/biden-presidency-esg-friend-199123 (accessed on 28 May 2021).

Kirchherr, Julian, Denise Reike, and Marko Hekkert. 2017. Conceptualizing the circular eco nomy: An analysis of 114 definitions.
Resources, Conservation and Recycling 127: 221–32. [CrossRef]

Korhonen, Jouni, and Juha-Pekka Snäkin. 2015. Quantifying the relationship of resilience and eco-efficiency in complex adaptive
energy systems. Ecological Economics 120: 83–92. [CrossRef]

Korhonen, Jouni, Cali Nuur, Andreas Feldmann, and Seyoum Eshetu Birkie. 2018. Circular economy as an essentially contested
concept. Journal of Cleaner Production 175: 544–52. [CrossRef]

Kovacic, Zora, Roger Strand, and Thomas Völker. 2019. The Circular Economy in Europe: Critical Perspectives on Policies and Imaginaries.
London: Routledge.

Lacy, Peter, and Jakob Rutqvist. 2016. Waste to Wealth: The Circular Economy Advantage. Berlin and Heidelberg: Springer.
LaLonde, Robert J. 1986. Evaluating the econometric evaluations of training programs with experimental data. The American Economic

Review 76: 604–20.
Lapuente, Victor, and Steven Van de Walle. 2020. The effects of new public management on the quality of public services. Governance

33: 461–75. [CrossRef]

http://doi.org/10.1016/j.jclepro.2019.04.193
http://doi.org/10.1038/scientificamerican0989-144
http://doi.org/10.3390/su11226253
http://doi.org/10.1016/j.jclepro.2016.12.048
http://doi.org/10.1016/j.jclepro.2019.118360
http://doi.org/10.1016/j.jclepro.2015.09.007
http://doi.org/10.1080/00207543.2018.1510191
http://doi.org/10.1093/pan/10.4.394
http://doi.org/10.2307/3323549
http://doi.org/10.1007/s10584-019-02480-z
http://doi.org/10.1093/jopart/muh019
http://doi.org/10.1016/j.jclepro.2018.12.257
http://doi.org/10.1080/13876988.2017.1287445
http://doi.org/10.1007/s11077-018-9321-9
http://www.ncbi.nlm.nih.gov/pubmed/30996489
http://doi.org/10.1016/j.procir.2016.01.067
https://kgk.uni-obuda.hu/sites/default/files/Kallai.pdf
https://www.investmentnews.com/biden-presidency-esg-friend-199123
http://doi.org/10.1016/j.resconrec.2017.09.005
http://doi.org/10.1016/j.ecolecon.2015.09.006
http://doi.org/10.1016/j.jclepro.2017.12.111
http://doi.org/10.1111/gove.12502


Soc. Sci. 2022, 11, 260 20 of 22

Lazarevic, David, and Helena Valve. 2017. Narrating expectations for the circular econo my: Towards a common and contested
European transition. Energy Research & Social Science 31: 60–69.

Leminen, Seppo, Mervi Rajahonka, and Mika Westerlund. 2017a. Towards Third-Generation Living Lab Networks in Cities. Technology
Innovation Management Review 7: 21–35. [CrossRef]

Leminen, Seppo, Veli-Pekka Niitamo, and Mika Westerlund. 2017b. A brief History of Living Labs: From Scattered Initiatives to Global
Movement. Paper Presented at OpenLivingLab Days, Krakow, Poland, August 29–September 1.

Leminen, Seppo, Westerlund Mika, and Nyström Anna-Greta. 2012. LLs as Open-Innovation Networks. Technology Innovation
Management Review, 6–11. [CrossRef]

Lewis, Jenny M., Michael McGann, and Emma Blomkamp. 2020. When design meets power: Design thinking, public sector innovation
and the politics of policymaking. Policy & Politics 48: 111–30.

Lippi, Andrea, and Stefania Profeti. 2014. Where Is Politics in Corporatisation? Local Public Services from Policy to Politics in
Continental Europe. Rivista Italiana di Politi che Pubbliche, Rivista quadrimestrale 9: 5–38.

Marsh, Jesse. 2008. Living Labs and Territorial Innovation, Collaboration and the Knowledge Economy: Issues, Applications, Case Studies.
Amsterdam: IOS Press.

McDonough, William, and Michael Braungart. 2002. Design for the triple top line: New tools for sustainable commerce. Corporate
Environmental Strategy 9: 251–58. [CrossRef]

McGann, Michael, Tamas Wells, and Emma Blomkamp. 2021. Innovation labs and co-production in public problem solving. Public
Management Review 23: 297–316. [CrossRef]

Mengual, Maximilian Perez, Julia M. Jonas, Stephani Schmitt-Rüth, and Frank Danzinger. 2018. Tools for Collaborating and Interacting in
Living Labs—An Exploratory Case Study on JOSE PHS®. Linköping: Linköping University Electronic Press.

Meyer, Christopher. 2022. Social Innovation Governance in Smart Specialisation Policies and Strategies Heading towards Sustainability:
A Pathway to RIS4? Social Sciences 11: 150. [CrossRef]

Montanarella, Luca, and Panos Panagos. 2021. The relevance of sustainable soil management within the European Green Deal. Land
Use Policy 100: 104950. [CrossRef]

Morseletto, Piero. 2020. Targets for a circular economy. Resources, Conservation and Recycling 153: 104553. [CrossRef]
Mulvenna, Maurice, and Suzanne Martin. 2013. Living labs: Frameworks and engagement. In Innovation through Knowledge Transfer

2012. Berlin and Heidelberg: Springer, pp. 135–43.
Nesti, Giorgia. 2015. Urban living labs as a new form of co-production. Insights from the European experience. Paper Presented at

ICPP-International Conference on Public Policy II, Milan, Italy, July 1–4; pp. 1–4.
Nesti, Giorgia. 2017. Co-production for innovation: The urban living lab experience. Policy and Society 37: 310–25. [CrossRef]
Ningrum, Dianty, Shirin Malekpour, Rob Raven, and Enayat A. Moallemi. 2022. Lessons learnt from previous local sustainability

efforts to inform local action for the Su stainable Development Goals. Environmental Science & Policy 129: 45–55.
Oakley, Ann. 2007. Public policy experimentation: Lessons from America. Policy Studies 19: 93–114. [CrossRef]
Oke, Cathy, Sarah A. Bekessy, Niki Frantzeskaki, Judy Bush, James A. Fitzsimons, Georgia E. Garrard, Maree Grenfell, Lee Harrison,

Martin Hartigan, David Callow, and et al. 2021. Cities should respond to the biodiversity extinction crisis. Urban Sustainability 1:
1–4. [CrossRef]

Osborne, Stephen P. 2009. The New Public Governance? Emerging Perspectives on the Theory and Practice of Public Governance. London:
Routledge.

Padilla-Rivera, Alejandro, Sara Russo-Garrido, and Nicolas Merveille. 2020. Addressing the Social Aspects of a Circular Economy: A
Systematic Literature Review. Sustainability 12: 7912. [CrossRef]

Paoni, Susanna. 2017. LLs. Where Knowledge Grows, Report realizzato nell’ambito delle attività di animazione INNETWORK
2016/2017 “Creare un ambiente favo revole all’innovazione del sistema regionale attraverso la partecipazione a piatta forme e a
reti di specializzazione tecnologica”. Available online: https://www.regione.umbria.it/documents/18/576921/20180507+DGR+
n.455-2018+-+Allegato+B+REPORT_Living+Lab.pdf/8534f953-40c0-4464-ab8d-f3eac615d7e3 (accessed on 30 November 2021).

Peiró, Laura Talens, Davide Polverini, Fulvio Ardente, and Fabrice Mathieux. 2020. Advances towards circular economy policies in the
EU: The new Ecodesign regulation of enterprise servers. Resources, Conservation and Recycling 154: 104426. [CrossRef] [PubMed]

Perng, Sung-Yueh, and Sophia Maalsen. 2020. Civic infrastructure and the appropriation of the corporate smart city. Annals of the
American Association of Geographers 110: 507–15. [CrossRef]

Petit-Boix, Anna, and Sina Leipold. 2018. Circular economy in cities: Reviewing how environmental research aligns with local practices.
Journal of Cleaner Production 195: 1270–81. [CrossRef]

Prendeville, Sharon, Emma Cherim, and Nancy Bocken. 2018. Circular cities: Mapping six cities in transition. Environmental Innovation
and Societal Transitions 26: 171–94. [CrossRef]

Puerari, Emma, Jotte I. J. C. De Koning, Timo Von Wirth, Philip M. Karré, Ingrid J. Mulder, and Derk A. Loorbach. 2018. Co-creation
dynamics in urban living labs. Sustainability 10: 1893. [CrossRef]

Ravazzi, Stefania. 2018. Unpacking multi-level governance. Evidence of distributive slippage and type III error from two process-
tracing analyses. Rivista Italiana di Politiche Pubbliche 13: 285–313.

Reike, Denise, Walter J. V. Vermeulen, and Sjors Witjes. 2018. The circular economy: New or refurbished as CE 3.0? exploring
controversies in the conceptualization of the circular economy through a focus on history and resource value retention options.
Resources, Conservatio and Recycling 135: 246–64. [CrossRef]

http://doi.org/10.22215/timreview/1118
http://doi.org/10.22215/timreview/602
http://doi.org/10.1016/S1066-7938(02)00069-6
http://doi.org/10.1080/14719037.2019.1699946
http://doi.org/10.3390/socsci11040150
http://doi.org/10.1016/j.landusepol.2020.104950
http://doi.org/10.1016/j.resconrec.2019.104553
http://doi.org/10.1080/14494035.2017.1374692
http://doi.org/10.1080/01442879808423746
http://doi.org/10.1038/s42949-020-00010-w
http://doi.org/10.3390/su12197912
https://www.regione.umbria.it/documents/18/576921/20180507+DGR+n.455-2018+-+Allegato+B+REPORT_Living+Lab.pdf/8534f953-40c0-4464-ab8d-f3eac615d7e3
https://www.regione.umbria.it/documents/18/576921/20180507+DGR+n.455-2018+-+Allegato+B+REPORT_Living+Lab.pdf/8534f953-40c0-4464-ab8d-f3eac615d7e3
http://doi.org/10.1016/j.resconrec.2019.104426
http://www.ncbi.nlm.nih.gov/pubmed/32127729
http://doi.org/10.1080/24694452.2019.1674629
http://doi.org/10.1016/j.jclepro.2018.05.281
http://doi.org/10.1016/j.eist.2017.03.002
http://doi.org/10.3390/su10061893
http://doi.org/10.1016/j.resconrec.2017.08.027


Soc. Sci. 2022, 11, 260 21 of 22

Righettini, Maria Stella, and Renata Lizzi. 2020. Governance arrangements for transboundary issues: Lessons from the food waste
programs of Italian Regions. Review of Policy Research 37: 115–34. [CrossRef]

Rocle, Nicolas, and Denis Salles. 2018. “Pioneers but not guinea pigs”: Experimenting with climate change adaptation in French coastal
areas. Policy Sciences 51: 231–47. [CrossRef]

Saavedra, Yovana M. B., Diego R. Iritani, Ana L. R. Pavan, and Aldo R. Ometto. 2018. Theoretical contribution of industrial ecology to
circular economy. Journal of Cleaner Production 170: 1514–22. [CrossRef]

Santonen, Teemu. 2016. Management of diversity in open innovation processes. In Open Innovation: A Multifaceted Perspective: Part II.
Singapore: World Scientific Publishing, pp. 631–58.

Sauer, Sabrina. 2012. Do Smart Cities Produce Smart Entrepreneurs? Journal of Theoretical and Applied Electronic Commerce Research 7:
63–73. [CrossRef]

Savini, Federico. 2021. The circular economy of waste: Recovery, incineration and urban reuse. Journal of Environmental Planning and
Management 64: 2114–32. [CrossRef]

Savini, Federico, and Luca Bertolini. 2019. Urban experimentation as a politics of niches. Environment and Planning A: Economy and
Space 51: 831–48. [CrossRef]

Schachter, Gustav. 1991. Francois Quesnay: Interpreters and critics revisited. American Journal of Economics and Sociology 50: 313–22.
[CrossRef]

Schiller, Frank, Alexandra S. Penn, and Lauren Basson. 2014. Analyzing networks in industrial ecology—A review of Social-Material
Network Analyses. Journal of Cleaner Production 76: 1–11. [CrossRef]

Schuurman, Dimitri, Lieven De Marez, and Pieter Ballon. 2016. The Impact of Living Lab Me thodology on Open Innovation
Contributions and Outcomes. Technology Innovation Management Review 6: 7–16. [CrossRef]

Simay, P. 2017. Open Innovation Related Calls in Horizon 2020. Bruxelles: European Commission.
Sorrentino, Maddalena, Mariafrancesca Sicilia, and Michael Howlett. 2018. Understanding co-production as a new public governance

tool. Policy and Society 37: 277–93. [CrossRef]
Spilling, Kaisa, Janne Rinne, and Matti Hämäläinen. 2019. Agile Piloting for smarter ci ties: 3 cases of engaging ecosystems and

communities in co-creation. Paper presented at OpenLivingLab Days Conference, Co-Creating Innovation, Scaling up from Local
to Global, Thessaloniki, Greece, September 2–5; Brussels: European Network of Living Labs, pp. 28–40.

Stahel, Walter R. 2020. History of the Circular Economy. The Historic Development of Circularity and the Circular Economy. In The
Circular Economy in the European Union. Cham: Springer, pp. 7–19.

Stahel, Walter R., and Ellen MacArthur. 2019. The Circular Economy: A User’s Guide. London: Routledge.
Steen, Kris, and Ellen Van Bueren. 2017. The defining characteristics of urban living labs. Technology Innovation Management Review 7:

21–33. [CrossRef]
Stephan, André, Santiago Muñoz, Gerard Healey, and Judith Alcorn. 2020. Analysing material and embodied environmental flows of

an Australian university—Towards a more circular economy. Resources, Conservation and Recycling 155: 104632. [CrossRef]
Su, Bin, and Beng Wah Ang. 2013. Input–output analysis of CO2 emissions embodied in trade: Competitive versus non-competitive

imports. Energy Policy 56: 83–87. [CrossRef]
Tassey, Gregory. 2014. Innovation in innovation policy management: The Experimental Technology Incentives Program and the policy

experiment. Science and Public Policy 41: 419–24. [CrossRef]
Trein, Philipp, Iris Meyer, and Martino Maggetti. 2019. The integration and coordination of public policies: A systematic comparative

review. Journal of Comparative Policy Analysis: Research and Practice 21: 332–49. [CrossRef]
Turner, R. Kerry, R. Kerry Turner, David William Pearce, and Ian Bateman. 1993. Environmental Economics: An Elementary Introduction.

Hoboken: Johns Hopkins University Press.
Turnhout, Esther, Tamara Metze, Carina Wyborn, Nicole Klenk, and Elena Louder. 2020. The politics of co-production: Participation,

power, and transformation. Current Opinion in Environmental Sustainability 42: 15–21. [CrossRef]
Van der Molen, Franke. 2018. How knowledge enables governance: The coproduction of environmental governance capacity.

Environmental Science & Policy 87: 18–25.
Vanolo, Alberto. 2013. Alternative Capitalism and Creative Economy: The Case of Christiania. International Journal of Urban and

Regional Research 37: 1785–98. [CrossRef]
Veleva, Vesela, and Gavin Bodkin. 2018. Corporate-entrepreneur collaborations to advance a circular economy. Journal of Cleaner

Production 188: 20–37. [CrossRef]
Von Wirth, Timo, Lea Fuenfschilling, Niki Frantzeskaki, and Lars Coenen. 2019. Impac ts of urban living labs on sustainability

transitions: Mechanisms and strategies for systemic change through experimentation. European Planning Studies 27: 229–57.
[CrossRef]

Voytenko, Yuliya, Kes McCormick, James Evans, and Gabriele Schliwa. 2016. Urban living labs for sustainability and low carbon cities
in Europe: Towards a research agenda. Journal of Cleaner Production 123: 45–54. [CrossRef]

Weiss, Carol H. 1977. Research for Policy’s Sake: The Enlightenment Function of Social Research. Policy Analysis 3: 531–45.
Wesely, Julia. 2019. Towards an Enabling Environment for Integrated Risk Management: A Case Study of the City of Manizales in

Colombia. Ph.D. dissertation, UCL (University College London), London, UK.
Williams, Jo. 2021. Circular Cities: What Are the Benefits of Circular Development? Sustainability 13: 5725. [CrossRef]
Williams, Joanna. 2019. Circular cities. Urban Studies 56: 2746–62. [CrossRef]

http://doi.org/10.1111/ropr.12360
http://doi.org/10.1007/s11077-017-9279-z
http://doi.org/10.1016/j.jclepro.2017.09.260
http://doi.org/10.4067/S0718-18762012000300007
http://doi.org/10.1080/09640568.2020.1857226
http://doi.org/10.1177/0308518X19826085
http://doi.org/10.1111/j.1536-7150.1991.tb02298.x
http://doi.org/10.1016/j.jclepro.2014.03.029
http://doi.org/10.22215/timreview/956
http://doi.org/10.1080/14494035.2018.1521676
http://doi.org/10.22215/timreview/1088
http://doi.org/10.1016/j.resconrec.2019.104632
http://doi.org/10.1016/j.enpol.2013.01.041
http://doi.org/10.1093/scipol/sct060
http://doi.org/10.1080/13876988.2018.1496667
http://doi.org/10.1016/j.cosust.2019.11.009
http://doi.org/10.1111/j.1468-2427.2012.01167.x
http://doi.org/10.1016/j.jclepro.2018.03.196
http://doi.org/10.1080/09654313.2018.1504895
http://doi.org/10.1016/j.jclepro.2015.08.053
http://doi.org/10.3390/su13105725
http://doi.org/10.1177/0042098018806133


Soc. Sci. 2022, 11, 260 22 of 22

Winans, Kiara, Alissa Kendall, and Hui Deng. 2017. The history and current applications of the circular economy concept. Renewable
and Sustainable Energy Reviews 68: 825–33. [CrossRef]

Zink, Trevor, and Roland Geyer. 2017. Circular economy rebound. Journal of Industrial Ecology 21: 593–602. [CrossRef]

http://doi.org/10.1016/j.rser.2016.09.123
http://doi.org/10.1111/jiec.12545

	Introduction 
	From Policy Studies to Policy Facts 
	The Experimental Approach in Policy 
	Instrumentalisation and Misinterpretation of Experimental Policies 
	The Rediscovery of Experimentation in Co-Production Policies 

	The Living Lab 
	From Labs to Politics: The Birth of LL 
	LLs in Europe: The ENoLL Platform 
	Utilizer, Enabler, Provider and User: The Categories of LL 

	The Circular Economy 
	A Historical Overview of the CE 
	Principles of the CE 
	Criticisms and Limits of the CE 

	Circular cities and Urban Living Labs 
	Global Strategies for Circular Cities 
	European Cities in Transition 
	Testing Co-Production Tools for Circular Cities 
	Urban Living Labs 
	Potentials of ULLs in Circular Transition 

	Conclusions 
	References

