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Abstract: This paper addresses the question of which function systemic intermediaries (here called
‘transition brokers’) can fulfil in the regional governance of implementing a circular economy (CE).
Empirical research on this issue is scarce. The conclusion, based on a comparative case study of six
Dutch regions, is that transition brokers fulfil the function of system orchestration. They can enhance
processes of change, build alliances, help create the necessary preconditions, and develop impactful
circular initiatives from a neutral standpoint. In a multi-stakeholder setting, transition brokers fulfil a
variety of roles, depending on time period, content, and context. Executing these roles requires a
number of specific competencies, varying from being entrepreneurially minded to daring to leave
one’s comfort zone and being able to get the idea of CE accepted in a variety of businesses and
organisations. From interviews held with key transition brokers in the six regions, it transpired that
there is a clear division of labour between transition brokers vis-a-vis other key actors, among which
the local government is included. These findings allow the design of a new model of regional
governance in implementing CE from a system level perspective. It is recommended to perform
similar case studies in other countries to generalise the results presented here.

Keywords: circular economy; transition management; technological innovation system; regional
governance; systemic intermediary; transition broker; competencies; Dutch regions

1. Introduction

In the last decade, the circular economy (CE) has received increasing attention worldwide.
It is seen as a way to overcome the current production-and-consumption model that is based on
continuous growth and increasing resource throughput, resulting in environmental degradation and
over-exploitation of natural resources [1,2]. CE aims to make this linear take-make-dispose pattern of
production and consumption redundant, proposing a circular system in which the value of products,
materials, and resources is maintained within the economy as long as possible [3]. The concept of CE
has along tradition [4]. A pivotal point came with the Spaceship Earth analogy by Kenneth Boulding [5].
Boulding called for a closed economy of the future, in which the Earth is seen as a single spaceship,
without unlimited reservoirs of anything, either for extraction or for pollution, and in which, therefore,
humankind must find its place in a cyclical ecological system. It was Ready-Mulvey and Stahel [6]
who further developed Boulding’s view of a closed-loop economy [7]. Since then, comparable views
have been formulated, focussing on, among others, industrial ecology [8] and industrial symbiosis [9].

The above views form the background of the contemporary understanding of CE and its practical
applications to economic systems and industrial processes [10]. While the term CE is increasingly
gaining traction within academia, industry, and policymaking, the similarities and differences
between this concept and related concepts such as sustainability remain ambiguous [10]. According to
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Geissdoerfer et al. [10], both concepts are essentially global in their nature, sharing concerns about
how the current state of technology, industrial production, and consumption might jeopardise both
future generations and present sources of unexplored competitive advantage. They also stress the
importance of better integrating environmental and social aspects with economic progress and position
system-level changes at their very core. Apart from these similarities, the concepts are notably used
in different contexts and with different purposes, as Geissdoerfer et al. argue. Sustainability is more
open-ended and includes a multitude of goals, depending on the considered agent and her interests.
CE focuses on the particular goal of moving from a linear to a circular economy, ideally eliminating all
resource input and leakage out of the system.

In defining CE, two material cycles are distinguished: the biological and the technical cycle [11,12].
Biological materials are those materials that can—if carefully managed—be safely returned to the
biosphere, either directly or in a succession of consecutive uses. Technical materials, such as metals,
plastics, and synthetic chemicals, are unsuitable for the biosphere and must continuously cycle through
the system so that their value can be captured and recaptured [12]. This implies that industry must
maximise profits through the reuse of components and goods, instead of the old approach of minimising
the cost of recycling and disposal of goods. This can be achieved through ‘design to re-design’ thinking,
aimed at long-lasting design, as well as maximising the potential for reusing products and recovering
materials [7,13]. Stahel describes this as the service economy [14], which includes strategies of ‘retained
ownership’ (operational leasing, renting, selling results instead of goods) [14] and prolonging the
service life of products [15]. To guarantee the return of goods after each cycle, manufacturers are
encouraged to adopt circular business models [16-18].

Much has been published about CE over the past decade [1,3,8,19]. Relying on an extensive
literature survey and real cases, Winans et al. [8] emphasise that the governance of CE is an interplay
between government, industry, and the community. National governments can enhance CE through
clear short- and long-term objectives and policy instruments, such as subsidies, tax incentives,
and regulatory instruments. However, without support from industry and the community, CE initiatives
are not sustained, particularly in Western democracies [8,20]. While national governments have paid
growing attention to the importance of moving to a CE system, the actual implementation in cities
and regions is still in the early stages [1]. Therefore, research on how to implement CE locally is
still scarce [1,19,21]. Local government strongly depends on the industry’s willingness to innovate
if a transition to CE is to be successful [22]. How to tackle this challenge is hardly addressed in the
literature [23]. In particular established companies (‘regime actors’) are often reluctant to take the
lead in CE. They encounter organisational inertia and external challenges to developing new strategic
networks around CE and replacing existing trusting relationships [18]. Newcomers in the market
(‘niche’ actors) with ambitious CE objectives can develop circular innovations but often lack the
support to scale up these innovations [24,25]. Due to these market constraints, Fischer and Newig [22]
consider intermediaries to be potentially highly influential actors that can fulfil a mediating role.
They can connect niche-level activities with regime level institutions and vice-versa and also spread
new technologies and practices at a regional and even higher level [22].

While the function of intermediaries has been extensively researched in innovation literature [26],
it has only recently been studied in sustainability transitions [27]. Contrary to conventional innovation
focused on the company level, innovation oriented toward a sustainability transition concerns complex
changes at system level. This implies that individual companies need to cooperate over the whole
supply chain [1] and in networks with external partners (e.g., local government) [26]. To assist market
actors in creating sustainability-oriented innovation and expand CE ambition, intermediaries can
act as agents or brokers between two or more parties [28]. Empirical studies on their function in
sustainability transitions, such as CE, are sporadic [22,26,28], and hardly any of them focus on the
function of intermediaries vis-a-vis market actors and the overall governance at the city and regional
level. More insight in their function can improve our understanding of how intermediaries can
empower market actors, particularly newcomers, by encouraging widespread uptake of their circular
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innovation, thereby helping to create the system change required for the CE transition. This is relevant
for both scholars and practitioners. For scholars, it will bridge the knowledge gap on how the
system-level implementation of the CE transition can be orchestrated locally. For practitioners, it will
provide concrete suggestions of how to effectively organise the governance of the CE transition in
practice and divide roles and responsibilities among the stakeholders, including the intermediaries.

Therefore, the research questions addressed in this paper are as follows: Which governance
gap can intermediaries bridge by supporting market actors, particularly newcomers to implement
CE at regional level? Which function do they fulfil complementary to local government and other
parties? What does this imply in terms of the system-building activities and roles being performed by
intermediaries vis-a-vis the other key actors and which competences do intermediaries need? To answer
these questions, use is made of innovation science, particularly the transition management [29] and the
technological innovation systems (T1S) approaches [30].

The analysis is based on experiences in the Netherlands, one of the leaders in CE within Europe [31].
As early as the early 1980s, the country implemented waste management and recycling programmes,
while policies on eco-design of products followed in the 1990s [32]. Since then, a large network of
companies and research institutes has gained experience with aspects of CE. Combining these initiatives
into a broader CE approach was a challenging but plausible next step for government and industry [31].
In line with the EU’s CE action plan of 2015, the Dutch government issued the government-wide CE
programme [33], followed by an implementation programme [34]. The national CE policies stipulate
that regions and cities have to set up their own CE programmes. These programmes often involve
intermediaries (here called ‘transition brokers’). These are persons that orchestrate the process of
establishing circular initiatives at system level (here: in the region) in cooperation with relevant actors
(e.g., industry, local governments, research and educational institutes and civil society). Such initiatives
can focus on citizens’ participation [35] or new business development [26]. The analysis presented here
will focus on the function of transition brokers in building new, circular business in six Dutch regions.

First, a conceptual design of the regional governance in implementing the CE will be developed,
based on the theoretical approaches to transition management and TIS. In particular the literature on
actors and agency will be further explored, including the function of intermediaries in sustainability
transitions. Second, the selection of the case study of six Dutch regional CE initiatives will be explained,
as well as the methodology applied. To structure the fieldwork, a pilot study on transition brokers
was first performed in the Amsterdam Metropolitan Area. Third, the empirical results of the Dutch
case study will be presented in terms of the system-building activities performed and roles played
by the transition brokers. Moreover, the function of transition brokers vis-a-vis the other key actors,
particularly local government, within the overall regional governance in implementing CE will be
summarised. Fourthly, based on the empirical findings, the conceptual design developed as theoretical
framework will be further elaborated into a model of regional governance in implementing CE,
which also specifies the system-building activities performed by the key actors. Finally, conclusions
will be drawn, and recommendations will be formulated for scholars and practitioners.

2. Theoretical Perspective

The literature on transition management is useful for conceptualising how the transition to CE
can be implemented in a local context. This stream of literature builds on innovation science but
adds the perspective of deliberately influencing change processes [29]. Since the turn of the century,
this field of research has gained momentum, especially among scholars in the field of sustainability [36].
The main driver behind the emergence of transition research has been the search for new insights
and ideas to understand how to steer clear from unsustainability lock-in and how to mobilise and
empower disruptive innovations and transformative capacity from the system toward desirable
sustainability transitions [37]. In transition management research, three approaches to governance can
be discerned—analysis, evaluation, and experimental exploration of the transition governance [37].
The first two approaches provide knowledge on how transition processes can be developed to trigger
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and sustain change, but do not reveal the actual learning process on the ground and the role of different
actors in such processes. The latter—the experimental exploration of transition governance—is
represented by the third, more operational approach, which is relevant for the conceptual design to be
developed here. This explorative research has still not found widespread attention [13,38]. It is linked
to the growing interest in actor roles and agency in sustainability transitions [22,39-41] and their ideal
types of roles. In this context, one can investigate the power relations among actors [42,43], the roles
and drivers of individual actors [44], or the actors shaping the transition [22]. This latter route forms
the starting point of the conceptual design developed here.

In further elaborating the roles played by actors shaping the CE transition, national governments
are considered to be one of the leading actors [22]. They can steer the CE transition by removing
fundamental barriers and creating the right conditions [45]. Through regulatory, fiscal and other
measures, system innovations can be prompted, and the potential of new technologies is utilised [40].
The reality, however, is that synergistic governmental interventions to accelerate the CE transition
are lacking in the European Union and its member states [46,47]. This implies that fundamental
barriers still hinder the implementation of CE, preventing an acceleration of the transition. Whether
city and regional government actors alone can create the necessary system change is not yet known [22].
However, referring to Spédth and Rohracher [48], Fischer and Newig [22] expect that these actors are
faced with limited opportunities due to regulatory, administrative, political and other constraints.
Similarly, Campbell-Johnston et al. [49] observe a variety of hard and soft barriers, among which is the
limited capacity to influence value chains and businesses. To implement circular economy locally in
EU countries, other actors besides local government should therefore be involved in the transition
governance, particularly the market [22].

How to empower circular business and go beyond the boundaries of individual companies at
local level is an underexamined issue in the literature [19,50]. This holds particularly for the question
of how to govern effectively towards the CE transition and overcome the area of tension between
regime and niche actors. Regime actors representing established practices are usually hampered by
risk avoidance considerations and special interests, with much to lose in the short run [13]. Newcomers
to the market (niche actors) who focus on innovations that deviate from existing regimes [51] are less
affected by these constraints. They can create a starting point for systemic change, although this is also
difficult because lock-in mechanisms can stabilise the incumbent regime [24]. As niche actors often
lack the broader acceptance of their innovations in the market, they can only gain momentum if the
general perception of these innovations shifts towards greater acceptance, if the alignment of various
learning processes results in a stable configuration (‘dominant design’), and if networks become bigger.
Especially the participation of powerful actors (government and industry) may convey legitimacy and
direct resources to niche innovations [52,53]. From a governance perspective, it is therefore obvious
that neither niche actors nor innovative regime actors can create the CE transition when acting alone.

As both local government and market actors are constrained in governing the CE transition
individually, intermediaries are seen as potentially highly influential actors to orchestrate such a
transformative change process [22,40]. Therefore, intermediaries need to be included in the governance
model to be developed. With the exception of some early studies [54], the role of intermediaries in
sustainability transition processes has only relatively recently gained traction [26-28,55]. Publications on
intermediaries in sustainability-oriented innovation mainly focus on their role in financial sustainability
rather than on the environmental sustainability performance or on green innovations created with the
help of the intermediary [28]. Within the small group of studies on the latter issue, only few examine
how green innovation intermediaries interact with niche actors to help create cross-level change (niche
to regime and regime to niche). The sustainability-oriented innovation intermediaries that focus on
green innovation can be defined as “organisations (or persons) that assist firms in the eco-innovation
process by providing external impulse, motivation, advice and other specific support often by acting
as an agent or broker between two or more parties” [56], p. 3.
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Kanda et al. [26] stress that sustainability innovation differs in various aspects from the
conventional, company-level innovation predominantly studied in innovation management literature.
They argue that due to its complexity and systemic nature, sustainability innovation networking
and cooperation with external partners are essential. Changes in raw material or components used,
logistical or technical integration, and the redesign of products and services [26] are often required.
Thus, cooperation with suppliers is essential to access inputs or components with environmentally
friendly features. As this also requires specific information and skills (e.g., eco-design and life cycle
thinking), cooperation with institutions such as universities, consultants, and research centres is
also important [26]. Finally, to encourage broader diffusion of the technology innovation and the
corresponding transformation of the regime, policy changes also need to take place [28]. By supporting
and influencing such policy changes, the intermediary can play a role in tackling the environmental
externalities [26]. In that case, the intermediary becomes the person(s) or organisation that develops
proper interfaces between the triple-helix actors (business, research, and government). Through
a process of empowering, these intermediaries can help create system change [57]. In line with
this perspective, Barrie et al. [58] stress the importance of system-level triple-helix intermediaries to
facilitate multi-level knowledge transfer between policy makers and actors. Moreover, they stress
the importance of intermediaries in promoting a ‘stretch-and-transform” approach instead of the
conventional ‘fit-and-conform” approach to enhancing CE. Finally, Barrie et al. [58] call for a more
networked form of governance as opposed to the traditional linear approach to innovation pursued by
most governments [58]. When system thinking is combined with the notion of reflexivity, governance
and policy evolve from singular points of intervention to a system of continual feedback, they argue [58].

Despite the attempts to define the function of intermediaries in sustainability transitions
literature, interpretations vary. Based on the diversity of aims and activities intermediaries pursue,
Kivimaa et al. [27] distinguish five different types of transition intermediaries: (1) process, (2) user,
(3) regime-based, (4) niche, and (5) systemic intermediaries. Process intermediaries facilitate a
change process in a specific context and user intermediaries translate new niche technologies to
users. Regime-based intermediaries are tied to the prevailing socio-technical regime, while niche
intermediaries are typically working to experiment and advance activities of a particular niche. Systemic
intermediaries are the only ones promoting an explicit transition agenda and “are crucial to guide
transitions from a whole-system perspective, having the potential to disrupt existing socio-technical
configurations and to assess a range of viable alternatives across multiple niches, regimes and
spatial scales. Their importance lies in being unbiased towards selected socio-technical alternatives,
while having a strong normative orientation for transformative change” [27], p. 1027.

Research on the function these various intermediaries fulfil in sustainability transition is scarce.
In the few studies available, intermediaries primarily focus on two processes—(1) niche-to-regime
interactions and (2) regime-to-niche interactions. They aim to help expand niche activities to the regime
and/or draw upon the regime to support niche development and protection [28]. However, by acting
only in the space between two out of the three triple-helix actors, such intermediaries are unable to
fully understand or influence the wider innovation network dynamics that foster regime change [58].
Only a few authors refer to the function of systemic intermediaries as defined by Kivimaa et al. [27].
They relate to the importance of intermediaries that help create the conditions for sustainability
experiments to scale up and encourage policy change [26-28,58]. Gliedt et al. [28] refer to a particular
intermediary (“political entrepreneur’) who fulfils this function. Others include this latter function in
that of a systemic intermediary (e.g., references [27,58]).

Relying upon the above analysis, the description of Kivimaa et al. [27] of systemic intermediaries
seems to come closest to the function intermediaries fulfil in the complex change processes toward
CE analysed here. Alongside local government and market actors, they are key actors in the regional
governance of CE implementation. Because the intermediaries rely on knowledge and expertise in
fulfilling their function, research and educational institutions and consultants are also important actors
in the governance structure. To link the identified actors to the system-building activities they perform
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in the regional governance of CE implementation, use has been made of the technological innovation
system (TIS) approach in innovation science [30]. TIS refers to a dynamic socio-technical system of
actors and their networks, whose interactions are guided by formal and informal institutions with an
overarching aim to develop and implement particular technologies [59]. To analyse the performance
of TIS systems, the literature suggests a set of seven key system functions that need to be performed
at a certain quality standard [30]. Through the application of the TIS approach, insight has been
gained in system-building activities from a technological rather than an entrepreneurial perspective.
As this paper addresses the implementation of CE from the latter perspective, the rephrased TIS
model of Planko et al. [60] will be used here as a starting point. Their model draws up a practical
strategy framework that can be used by entrepreneurs and entrepreneurial managers for strategy
making. Based on a case study of collective system building in the Dutch smart-grid sector, Planko et
al. [60] group the system-building activities into four main the following functions: (1) technology
development and optimisation, (2) market creation, (3) socio-cultural changes, and (4) coordination.
The added value of the model of Planko et al. [60] is that it incorporates the function of socio-cultural
changes, which is often neglected in the TIS literature. Moreover, coordination is seen as a separate
function, which allows for the inclusion of the transition broker as a key systemic intermediary.
However, due to its emphasis on the entrepreneur’s perspective, the model also has its limitations
by not explicitly distinguishing the function fulfilled by government. As this function of creating the
appropriate preconditions is crucial in the regional governance of CE implementation, it will be added
to the conceptual design developed here (see Figure 1). This conceptual design will be adopted as the
theoretical framework in the analysis presented.

Technology Key actors

development Socio-cultural Government, business, research
and changes and educational institutions, NGOs

optimisation and civil society

Key actors
Research and educational
institutions and consultancies

Coordination

Key actor
Transition broker

Creation of
preconditions

Market Key actors

Key actors i i
creation Businesses

Regional and city government

Figure 1. Conceptual design of the regional governance in implementing the circular economy.

3. Methodology

The six Dutch regions on which the analysis is based were selected because they profile themselves
as frontrunners in CE implementation at a regional scale. The six regions are spread across the country,
together representing 174 municipalities and more than eight million inhabitants (see Figure 2). This is
about half of the Netherlands (which has a total of 355 municipalities and 17.3 million inhabitants).
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Part of the Range of activities

Netherlands Municipalities Inhabitants,min

Central o Province of Utrecht

9 Provinces Gelderland

East and Overijssel

I East 9 Nijmegen Area

HOEEEE
HEOOEEE

North e Friesland
South e Mid Brabant
I West e Amsterdam Metropolitan
Area

Figure 2. Overview of six regions representing 174 municipalities and more than eight
million inhabitants.

After several years of experience with CE implementation, the transition brokers of these six
regions were eager to scale up successful initiatives and be more involved in the preparation of new
policies on CE in the Netherlands and the EU. They jointly expressed the need to connect their regional
initiatives with national policies and establish a platform where regional transition brokers could
learn from each other. With support from the Ministry of Infrastructure and Water Management,
a platform of regional transition brokers was set up in autumn 2019, coordinated by a civil servant of
the Ministry in close cooperation with the Netherlands” employers’ organisation VNO-NCW. For the
analysis presented here, one or more transition brokers from each of the six regions were selected as
key actors.

To begin with, a pilot study was carried out in the Amsterdam Metropolitan Area between January
2015 and February 2020. Various parties present in this region have joined forces to move toward a
circular economy because of the opportunities this could offer the region, e.g., an attractive, innovative
environment, new business development, increased employment, and lower environmental impact.
The pilot study focuses on the implementation of a regional programme on CE set up and executed by
two transition brokers of the Amsterdam Economic Board in close cooperation with their partners
(viz. local government, industry, and research institutes and universities). The AMEC is a triple helix
organisation financed by its members. The experiences gained in the Amsterdam Metropolitan Area
were used to structure the qualitative, comparative analysis of the six regions.

The pilot study showed that the regional CE programme has evolved over time. It consists of
four phases, which can be considered the main system-building activities [61]. In phase 1 (2015),
the programme was drafted by one of the two transition brokers, and, after negotiations, it was
adopted by local government and the Amsterdam Economic Board. In phase 2 (starting in late 2015),
the execution of the programme began; this focused on building coalitions of partners that were
willing to develop new CE business. In phase 3 (starting in 2019), the first successful examples are
being scaled up. All these activities may ultimately lead to phase 4, in which CE will be considered
normal (‘mainstream’). This phase has not been reached yet; it is therefore not included in the
analysis [61]. The analysis also generates information about the roles played by the two transition
brokers, including the division of tasks with other actors, particularly local government. The roles
fulfilled by the two transition brokers varied over time. The different roles were summarised in an
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overview. The four-phases evolutionary model and the overview of roles formed the starting point of
the comparative analysis of six Dutch regions.

The qualitative analyses of the other five regions were based on a one-hour interview with
one regional intermediary per region (or, in two cases, with two, respectively three, intermediaries).
In advance, the website and documents provided by the interviewees were studied. The interview
was based on a structured questionnaire. So that they could prepare their answers, the interviewees
received the questionnaire beforehand. It consists of four parts:

Evolution of the regional CE programme in terms of content and process;
Their roles as intermediary in the course of the execution of the programme;
Reflection on the competencies of the transition brokers;

L .

Governance: division of labour between themselves and other actors in the region, especially the
local government.

In part 1, the interviewees were asked to describe the evolution of the regional CE programme.
Based on this description, it was discussed with them whether the four-phases model derived from the
pilot case was applicable to their case, too. In part 2, the interviewees were first invited to sum up the
roles that they had played; next, their answers were compared with the overview derived from the
pilot case. This led to some revisions of the original overview and a dialogue about the interpretation
of the differences and similarities. Following this, the participants were asked which competencies they
considered to be important in adequately fulfilling those roles. The answers were summarised and
presented to the interviewees for consent. Finally, the division of labour between transition brokers
and other key actors, particularly local government, was discussed. Use was made of an inventory
of the CE instruments applied by four provinces [62]. A summary of this inventory was sent to the
interviewees in advance, accompanied by a list of instruments used by municipalities. During the
interview, the participants could indicate which instruments they found to be crucial to be adopted
by both provinces and municipalities in implementing CE, and which aspects of governance are not
covered by local government but can be seen as an obvious function for themselves as intermediary.

After all interviews had been transcribed, they were checked by the interviewees. A draft report
was then produced, containing the cross-comparison of the six cases. To validate the data and verify
the interpretation of the results, the draft report was shared with the interviewees. Their comments
were included in a final report, which provided the data for this paper.

4. Results

4.1. Summary of the Evolution of the Regional CE Programmes

First, a summary of the evolution of the regional CE programmes in the six regions will be
provided below, based on the interviews and written information provided.

4.1.1. Province of Utrecht

The multi-stakeholder initiative for a regional programme in the Province of Utrecht included
an NGO (the Nature and Environment Federation Utrecht), a knowledge broker from the Utrecht
Sustainability Institute at Utrecht University, the municipalities of Utrecht and Amersfoort, and the
Economic Board Utrecht. In 2015, a CE programme, “Towards Circular Region Utrecht’ (‘Op weg naar
Cirkelregio Utrecht’), was drafted, combined with an economic assessment of its potential benefits,
performed by the applied research institute TNO. Secondly, the triple-helix cooperation alliance was
set up. Simultaneously, circular initiatives were started within a light programme structure. Initial
focus points were construction and demolition in the building sector, waste-free zones, and bio-based
economy. After lobbying during the municipal elections (2018) and the elections for the province of
Utrecht (2019), a budget became available for separate projects but not for a continuous programme.
However, the alliance has gained more traction since then.
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4.1.2. Provinces of Gelderland and Overijssel

In 2015, the triple-helix organisation Kiemt and VNO-NCW Midden—a regional network of the
business association VNO-NCW—launched their Programmatic Approach Circular Entrepreneurship,
which led to a three-year programme named CIRCLES. This programme was financed through a
European Fund for Regional Development (EFRO). The cooperation alliance adopted a triple-helix
approach and focused on small and medium-sized enterprises (SMEs). The objective was twofold:
(1) to find CE frontrunners and support them in scaling and (2) to improve cooperation among
intermediaries. After a first stage, the intention was to further professionalise the approach. CIRCLES
organises the front of the societal transition and connects CE frontrunners in eight subregions, focused
on specific themes. Examples are Food Valley Circular Wageningen; circular construction Achterhoek;
manufacturing Industry Apeldoorn; water authority cluster Rivierenland; logistics and plastics Zwolle;
and carpet and plastic cluster Arnhem-Nijmegen.

4.1.3. Nijmegen Region

Two waste management companies (DAR and ARN) and a cooperation alliance of 10 municipalities
in Nijmegen region initiated the Nijmegen region’s CE initiative in 2016. First, TNO analysed the
opportunities of CE, while the consultancy firm Metabolic conducted a study into the main resource
streams in the region. In 2019, the ‘Circular Council’ was created and formulated a CE programme. This
triple-helix organisation consisted of companies (including one of the main banks), the 13 municipalities
and the two universities. In this way, a network was mobilised that could make smart use of existing
networks. The execution body, which acted as intermediary, consisted of a team of 3.7 full-time
equivalent (fte). The governance was not formally arranged. Five resource chains were selected—health,
construction, consumption goods, agrifood, and the manufacturing industry—and the following three
intersecting themes: knowledge/research, sustainable procurement, and circular finance.

4.1.4. Friesland

Circular Friesland was initiated in 2015 by the director of the waste management company Omrin
in cooperation with 20 companies, the municipality of Leeuwarden, and the province of Friesland.
First, an analysis was conducted of the main resource streams in Friesland; simultaneously, the concept
of CE was further elaborated. In 2016, the association Circular Friesland was established, representing
the quadruple helix: business, research and education institutes, local government and residents.
Ten themes were chosen, each of which was connected to a ‘booster’. The starting point was a platform
strategy, which respected the interest and focus of the parties involved and thus created co-ownership.
The execution team acted as intermediaries to accelerate the process and guard the ambition level.
This team formulates the plans, and the board and the general meeting of Circular Friesland make the
decision. Finance was first available through the European Fund for Regional Development (EFRO).
At present, the network is financed by its members and the province of Friesland.

4.1.5. Mid-Brabant Region

The regional initiative started in late 2018 on instigation of the Municipality of Tilburg’s alderman
for sustainability. It focuses on ‘makerspaces’: shared facilities where innovations are prototyped,
tested and further developed into marketable products of production technologies. These organisations
work with partners from research and education institutes, business and local government to develop
new concepts, preferably in field labs. CE focus areas are textiles, construction, manufacturing/smart
industries, and food. All initiatives have a bottom-up structure and are organised in an association.
The intermediaries play a connecting role between SMEs and the circular system that is being built.
For the overall masterplan, EU and local funds are available.
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4.1.6. Amsterdam Metropolitan Area

The CE programme of the Amsterdam Economic Board, a public/private organisation, was initiated
in January 2015. This programme was complementary to the activities of the Amsterdam Area’s 32
municipalities and two provinces. It consisted of two strategies: Strategy 1 focuses on renewing product
chains via circular procurement (56 organisations presently involved); Strategy 2 aims at closing the
loop of resource streams (until now, 22 business cases built). Through a triple-helix cooperation
between business, local government and research and education institutes, a network of circular
frontrunners has been established. In addition to this CE programme, the Board also hosts a Smart
City Programme, which supports citizens’ initiatives in various fields including CE. Finally, special
attention is paid to the development of knowledge and competencies in CE at all educational levels,
from elementary schools to universities. The budget is limited to the efforts of a few intermediaries of
the Board.

4.2. Comparison of the Outcomes of the Regions’ CE Programmes

When comparing the CE programmes in the six regions, various similarities come to the fore.
The CE programmes are orchestrated by intermediaries who work in a triple-helix or quadruple-helix
context. Their objective is to accelerate the transition to a circular economy through mediation between
diverse stakeholders. The way in which the six regional initiatives are organised differs. It can be
an association, an informal cooperation alliance, part of a public/private organisation or a private
organisation. The budgets available vary significantly, too, depending on the regional support that
can be mobilised. All CE programmes have firm regional support from local government and were
instigated by one or a few actors. They all felt the need to involve a triple- or quadruple-helix
stakeholder group and ask one or more persons to function as intermediaries.

The programmatic approach in the five regions consists of a similar four-phase model as the
pilot case. In phase 1, ‘Drafting and negotiating the CE programme’, the intermediaries launch the
programme and select thematic focus areas. These areas are chosen on the basis of the economic
strength of the region, environmental impact, bottom-up input and/or national policies. Most transition
brokers focus on one or both of the two main strategies—(1) renewing product chains via circular
procurement and (2) closing the loop of resource streams to create high-value products, materials
and resources. In phase 2, ‘preparing and helping to build circular initiatives’, the intermediaries
safeguard a high standard when it comes to ambition and commitment, only inviting those companies
who are willing to meet the targets. Besides lead actors (particularly frontrunners in industry),
the intermediaries also invite other partners that are needed to jointly create the new circular initiatives.
This could be other companies and research institutes, but also local government in its role as bidder,
regulator, spatial planner or financer. In phase 3, ‘repeating and upscaling successful circular initiatives’,
the intermediaries begin to reap the rewards of previous efforts, which may ultimately lead to a
mainstreaming of CE (phase 4). None of the six regions had yet reached phase 4 when the case
studies were conducted. Most of them were in phase 2, while a few had also started phase 3 activities.
The activities carried out in the four phases can be considered the main system-building activities
performed by the intermediaries.

When asked whether they considered themselves transition brokers, the intermediaries hesitated.
They recognised their function in the term, although a few preferred a more interventionist concept
such as “transition tipper” or ‘musketeer’. However, in their daily practice, most of them preferred to
use ‘regional accelerator’, stating this sounded less academic than ‘transition broker’.

The way in which the interviewees described their function as a transition broker was largely
similar. A compilation of their remarks led to the following description, which was endorsed by all
of them:

‘We help create and accelerate the system change to a circular economy from a neutral position.
We do this in a coalition of parties: companies, government, education and research institutes and
sometimes also citizens. Our efforts focus primarily on circular initiatives with a positive impact
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on prosperity, wellbeing and the environment. These initiatives are often taken by frontrunners in
industry. They need other parties to establish their business case, to be able to scale up and to change
the current business model. An individual company alone cannot adjust the world around it to the
new economy. It has to do that with others. This means that a coalition of willing parties must be
formed that preferably takes ownership to realise a new, circular initiative. What this coalition looks
like and who it should involve is case specific. To keep control of the product chains and the security of
supply, the aim should be to close the loops at the lowest scale possible, while taking the highest viable
ambition standard into account. The function of the transition broker is not—as it has traditionally
been—to stimulate companies to circular entrepreneurship via innovation funds and advice about an
individual company’s business case. Much more frequently, a transition broker has to deal with the
question what a business needs from other parties to be able to sell and scale up its circular product
or service in the market and create system change. The task of the transition broker is to search for
promising circular initiatives, find an interested lead business actor, connect this actor with relevant
parties, help realise the necessary preconditions, make sure that impactful, circular initiatives can be
established and communicate those. Moreover, the transition broker must motivate the majority of
companies to join CE initiatives and help establish the link between local and national governance’.

To relate the above description to the literature, the interviewees were requested to respond to the
description of the five different types of intermediaries as distinguished by Kivimaa et al. [27]—(1)
process, (2) user, (3) regime-based, (4) niche, and (5) systemic intermediaries. This description was
provided before the interview. All interviewees consider themselves a systemic intermediary. However,
interviewees of three regions stressed that they also acted as a process intermediary to help create
change at systemic level. According to the interviewees, the roles they fulfil as transition broker mostly
resemble those derived from the pilot case in the Amsterdam Area. However, they added three more
roles and changed the wording of one other role. This led to the following overview of roles in the
various phases of the CE implementation process at regional level (see Figure 3).

Phase 1:

Drafting and
negotiating about a
CE programme with
spearheads

Phase 4:
Mainstreaming
Circular Economy

Phase 3:

Repeating and
upscaling successful
circular initiatives

Phase 2:
Preparing and

helping to build
circular initiatives

= Initiator and designer = * Business context = * Communicator * This phase has not

of the programme
= Negotiator to get the

programme accepted

by parties

developer

Business connector |

of new, innovative
business chains
Inspirer
Knowledge broker
Matchmaker
Facilitator of

creating necessary |

preconditions
Moderator of co-
creation meetings

Supercharger of CE !
community/platform |

and of collective
ownership

Inspirer
Negotiator to

promote successful !

examples
Knowledge broker
Matchmaker to
enhance further

renewal of specific !

product chains

Linking pin between

regional practice

and national policy
and agenda setting |

of issues

started yet

Figure 3. Overview of the roles fulfilled by transition brokers in implementing circular economy (CE)
at the regional level over time.

Figure 3 clearly demonstrates the wide variety of roles transition brokers must fulfil. These vary
depending on the phase of implementation, the particular implementation strategy and the broader
institutional context. The roles of the transition brokers in phase 1 were quite uniform. In phases 2 and
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3, their roles varied more widely, depending on the institutional setting and the particular circular
initiatives or upscaling activities. Phase 4, aimed at mainstreaming CE, has not yet been launched in
any of the regions.

The questions which competencies transition brokers need to adequately fulfil their function did
not lead to much difference of opinion. The interviewees agreed upon the following combination of
competencies:

- To be entrepreneurial, dare to leave your comfort zone, persevere, be impatient and be willing to
follow up with contacts

- To enthuse and inspire others to cooperate

- To think and act from a system perspective but at the same time to be pragmatic

- To get the idea of CE accepted in a variety of businesses and organisations, translate your activities
into the language of other organisations and not appear threatening

- Toactin the collective interest and be professional enough to stand above the parties

- Tohave a very broad knowledge base in CE innovations, the regional business environment and
the regional political culture

As it can be difficult to combine all these requirements in one person, the interviewees emphasised
that two or more persons can be included to cover all competencies needed.

Finally, the division of labour between the transition brokers and other key actors was discussed.
The system-building activities of business were evident. They focus on (a) developing commercially
viable circular products and services, (b) building circular business in partnership, (c) cooperating with
other stakeholders in product chains and/or the local context, and (d) developing a circular business
model. While market creation lies primarily in the hands of business, in the case of CE it can be actively
supported by circular procurement.

The key system-building activities of research and educational institutions and consultancies
are also self-explanatory: (a) knowledge development and exchange and (b) co-creation of circular
products and services. As the system-building activities related to the function of ‘socio-cultural
changes’ are the responsibility of all actors, these were derived from the general observations of the
transition brokers. The main activities identified here are (a) changing behaviour (e.g., of consumers,
users or bidders), (b) creating institutional changes to anchor circular economy in organisations,
(c) effecting changes in the education system, and (d) generating a pool of skilled labour.

What needed particular attention in the interviews was the division of labour between
intermediaries and local government. To specify the system-building activities of local government,
an inventory of the CE instruments applied by four provinces was used [62]. The list of system-building
activities derived from this inventory was complemented with additional municipal activities. In the
interview, the interviewees could indicate which system-building activities on the list they found
crucial for both provinces and municipalities to apply in implementing CE. They were also asked
which aspects of regional governance were not covered by local government but could be considered
an obvious role for themselves as intermediary. The response of the interviewees led to an overview
of the main system-building activities of provinces and municipalities, with which all interviewees
agreed (see Figure 4).
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1. Policy development

Provinces (12) a. Formulate vision, ambition and strategy on CE
b. Select key areas to start with, based on a mapping of main resource streams
and on the crucial economic sectors of the province

2. Adjustment of policy instruments
a. Bundle institutional, legal and socio-economic barriers, if possible remove
them and communicate the remaining ones publicly to the national government

= b. Integrate CE in spatial planning

_____ c. Coordinate CE monitoring at provincial level

3. Policy execution
a. Integrate CE in all relevant policy areas of the province

X el b. Implement circular procurement in own organisation

. 4. Facilitation of innovation and learning networks on CE

a. Stimulate product chain innovation and CE entrepreneurship via funds,
challenges and allocation of funds for living labs
b. Enhance the creation of knowledge exchange and learning networks on CE
c. Support educational programmes to train scholars in CE at all educational
levels

5.  Promotion of employment and new businesses in CE

Municipalities (355) a. Support initiatives, focused on employment and new businesses in CE

b. Involve people with a distance to the labour market

Similar roles as provinces but at city level. Additional roles:

1. Responsibility for municipal waste streams
a. Organise (separate) collection of municipal waste

i %) b. Create an appropriate volume of resource streams for qualitatively high-value
el recycling and reuse together with others

2. Interaction with citizens
a. Communicate directly to citizens and promote desirable consumer behaviour
b. Support citizens’ initiatives

Figure 4. The main system-building activities of local government (provinces and municipalities) in
implementing the circular economy locally.

Figure 4 shows that the transition brokers expect that both provinces and municipalities develop
their own CE policy, adjust existing policy instruments in view of CE, execute CE policy in their
daily practice, promote employment and new businesses in CE, and facilitate innovation and
learning networks on CE. Moreover, municipalities carry out a number of additional activities,
viz. responsibility for municipal waste streams and interaction with citizens. All the system-building
activities mentioned perfectly match with the interventions commonly expected of government.
However, the system-building activities fulfilled by the transition brokers are not covered by local
government. As one of them resolutely stated, ‘Local government can definitely not take on the task
of the transition brokers. Local government should be busy with the creation of the preconditions.
The transition brokers orchestrate the implementation process and act as an intermediary between the
parties that need to cooperate in order to build a viable business case and develop a business model
that reflects the needs of all parties’. All transition brokers agree with this division of labour. All of
them are positive about the pleasant cooperation with local government and encounter no serious
problems in fulfilling their function vis-a-vis local government. On the contrary, they feel appreciated
by local government to carry out this function of system orchestration.

5. Discussion

The analysis presented shows that the transition brokers in the six Dutch regions studied fulfil
a particular function in the regional governance of implementing CE. As an intermediate actor,
they can enhance processes of change, build alliances, help create the necessary conditions and develop
impactful circular initiatives without being perceived as acting out of self-interest. They mediate
between companies and other relevant actors to prepare, negotiate and seal a circular deal and help
scale up and ultimately mainstream these initiatives. Because they are not hindered by particular
institutional and political constraints or vested interests, they are usually seen as trustworthy in
their efforts of building coalitions with parties that are willing to make transformative steps forward.
They facilitate both the process (learning, communication) and content (feeding new information and
seeking ambitious solutions) of the transition. In their ability to cross borders and broaden objectives,
they can act in ways that are difficult for other parties (such as representatives of government, research
institutes, consultants, NGOs, citizens, and business) to copy. Whether transition brokers are given



Sustainability 2020, 12, 5015 14 of 21

optimal room to operate successfully largely depends on the mandate provided by key actors and the
trust these actors have in the transition brokers and the organisation that supports them.

A comparison of the CE programmes orchestrated by the transition brokers in the six regions
reveals major similarities. Besides the large overlap in the description of their function in the overall
governance, they all operate in a triple-helix or quadruple-helix context. Moreover, the approach
of all CE programmes can be divided into the following four main system-building activities:
(1) ‘drafting and negotiating the CE programme’, (2) ‘preparing and helping to build circular initiatives’,
(3) ‘repeating and upscaling successful circular initiatives’, and (4) ‘mainstreaming CE’. What differs
is the organisational form and budgets available. Instead of the conventional approach focused
on company-level innovation, all transition brokers are concerned with transformative change at
system level. They consider themselves systemic intermediaries as defined by Kivimaa et al. [27].
Additionally, however, they often associate themselves with process intermediaries, because they act
as process-oriented change agents. What kind of systemic intermediation by transition brokers takes
place at regional level and how it changes over time has not been studied empirically before in the
context of CE [27].

This study reveals that the roles played by transition brokers vary much more than the ideal type
of roles described in the literature [27,29,63]. Their roles change in the course of time and are content
and context dependent. Although Wittmayer and Schédpke [63] share this observation, they have not
studied the detailed scope of roles in the various phases of the transition process. The kind of function
fulfilled by the transition brokers clearly differs from the traditional role of managing a project with a
fixed objective, timeline and output. Instead, the transition brokers orchestrate a process in which
they have to act flexibly and cannot precisely plan all actions. Some initiatives gain momentum more
easily than others. This depends on the power and willingness of the coalition of relevant parties to
act and on whether the preconditions and incentives needed to create a viable business case are in
place. Transition brokers need to be keen to seize “‘windows of opportunity’ that might come along
unexpectedly [64]. For instance, some key actors might at first be reluctant to join but change their
mind after a while. Knowing what happens in a region is therefore crucial in order to pick up the right
signals. Thus, contrary to the dominant view in organisation theory [65], the CE transition process
cannot be precisely planned and is subject to unexpected obstacles or opportunities.

Fulfilling these different roles as intermediary requires a specific set of competences. Transition
brokers need to

- Be entrepreneurial, dare to leave your comfort zone, persevere, be impatient and be willing to
follow up with contacts;

- Enthuse and inspire others to cooperate;

- Think and act from a system perspective but at the same time to be pragmatic;

- Get the idea of CE accepted in a variety of businesses, local government and organisations,
translate your activities into the language of other organisations, and not appear threatening;

- Actin the collective interest and be professional enough to stand above the parties;

- Havea very broad knowledge base in CE innovations, the regional business environment, and the
regional political culture.

Because it may be difficult to combine these requirements in one person, two or more persons
often need to be involved to cover all competencies. In fact, the role of transition broker is a new
type of function. No specific course or educational training presently exists to qualify for the role of
transition broker. Currently, transition brokers are usually selected on the basis of the expectation
that they can fulfil the function. Whether this is the case then becomes clear in practice. A number of
regions have asked for the assistance of researchers in the field of transition management to better
understand the particularities of orchestrating system innovation. However, the processes of applying
these theoretical notions to their own practice are mainly a matter of learning by doing.
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As a growing number of transition brokers become active in CE in the Netherlands, the call for
setting up learning platforms to share experiences as transition broker is becoming louder. An example
is the recently established platform of regional transition brokers. It is to be expected that when the need
for professional training in performing the function of a transition broker persists, more formalised
programmes will be introduced. With the help of ICT learning, communities can be created, and digital
training programmes provided, which will accelerate the development of competent transition brokers.
However, doing the work in practice and getting feedback from colleagues on the spot, remains the
best way to increase the qualifications needed.

The competences of a transition broker do not tend to match well with those of the average
civil servant. In the latter case, competencies such as problem solving, operational effectiveness and
governance sensitivity are dominant [66], instead of being entrepreneurial, daring to leave their
comfort zone and cooperating in a triple- or quadruple-helix setting. According to the transition
brokers, local government should be concerned with the creation of the preconditions to make CE
implementation possible. It is not their natural habitus to act as intermediary between parties willing
to jointly develop circular business at system level. However, it should be noted that local government
can create a special unit for transition brokers within its organisation. This only works if persons with
the right qualifications are assigned to this and given the freedom to operate within the context of the
bureaucratic, governmental structure.

The conceptual design of regional governance in implementing CE, which has been formulated
as theoretical framework, could be further elaborated and rephrased on the basis of the experiences
of the transition brokers in the six Dutch regions. The transition brokers could clearly identify their
own ‘system orchestration’ function vis-a-vis the function fulfilled by other key actors. They attributed
the following functions respectively to business, local government and research and educational
institutions, and consultancies: market creation (often stimulated by circular procurement); creation
of preconditions, and research and technology development (called ‘technology development and
optimisation” by Planko et al. [60]). The function of ‘creating socio-cultural change” was considered as
cutting across all sectors, meaning all actors bear responsibility for it.

The views among the transition brokers also converged when it came to the system-building
activities performed under the heading of each function. The separation they made between the task
of local government to carry out policy interventions and their own task seems more nuanced than is
discussed in the literature. Some argue that this task should solely be assigned to local government,
or, as Gliedt et al. [28] suggest, to a political entrepreneur, while others also include this task in that
of a systemic intermediary [27,58]. This study reveals that the answer is not clear-cut. Experiences
show that transition brokers can identify the preconditions required to realise circular business and
involve local government as needed. Local government can use its toolbox of policy instruments to
help remove barriers, if possible, and create linkages with policy arenas on national and EU level to
address the remaining obstacles [49]. Through this division of labour, local government can stick to its
conventional role of regulator, facilitator, financer and guardian of human wellbeing and common
goods. Transition brokers can create a more networked form of governance, in which system thinking
is combined with the notion of reflexivity [58].

Based on the above findings, the new ‘Model of regional governance in implementing CE’ can be
formulated, which is presented in Figure 5.
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Figure 5. Model of regional governance in implementing the circular economy.

Figure 5 summarises the main system-building activities clustered into the following five
different functions: research and technology development, creation of preconditions, market creation,
socio-cultural changes, and system orchestration. The latter function is placed in the middle of the
figure, as this is the interlinking element between all functions in the system. By rearranging the model
of Planko et al. [60] according to the system-building activities at system level, the model of regional
governance in implementing CE could be created. This model is also linked to national and EU policies.
Foremost, local government is responsible to draw attention nationally to the fundamental barriers
and positive incentives to implementing CE locally. Politicians representing local government are
eminently equipped to lobby and put pressure on the national government to change national and EU
policies. Additionally, regional transition brokers united in a national learning platform can provide
direct input into the preparation of new policies geared toward CE.

This model clearly differs from the standard, linear model of regional governance. The latter
model represents a traditional manner of supporting product and process innovation at individual
company level. However, the regional implementation of CE implies breaking down the linear
economic system and gradually replacing it with a new circular system. This requires a triple- or
quadruple-helix innovation system approach, in which relevant stakeholders jointly create circular
initiatives. To establish alignment of stakeholders and give priority to innovative, circular initiatives, the
transition brokers fulfil a crucial, intermediary function. They can help generate system change through
a ‘stretch-and-transform’ process of empowering various, relevant actors. Their role is overlooked in
the standard model of regional governance, but they take a central position in the more networked
form of governance presented here. Other authors [57,58] also advocate this new model in recent
literature on innovation science, but it is not yet substantiated by practical cases. The added value
of this study is that it supports their conceptual statements with empirical data and designs a model
based on these data.

6. Conclusions

This paper has aimed to answer the following questions: Which governance gap can intermediaries
(here called ‘transition brokers’) bridge in supporting market actors, particularly newcomers to
implement CE at regional level? Which function do they fulfil complementary to local government
and other parties? What does this imply in terms of the system-building activities and roles being
performed by intermediaries vis-a-vis the other key actors and which competences do intermediaries
need? These questions are insufficiently explored empirically in the literature. Based on a case study
of the function of transition brokers in governing the CE transition in six different Dutch regions,
the following conclusions can be drawn.
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As an intermediate, neutral actor, transition brokers can enhance processes of change at regional
level, build alliances, help create the necessary preconditions and develop impactful circular initiatives
without being perceived as acting out of self-interest. They mediate between companies and other,
relevant actors to prepare, negotiate and seal a circular deal and help scale up and ultimately mainstream
these initiatives. The transition process they orchestrate cannot be accurately planned and is subject to
unexpected obstacles or opportunities. This contradicts the dominant view in organisation theory [65].
In performing this function, transition brokers fulfil a variety of roles in a multi-stakeholder setting.
The roles involved in implementing CE at regional level have not previously been studied empirically.
The study shows that these roles fluctuate much more than the ideal type of intermediary roles
described in the literature [27,29,63]. They change in the course of time and are content and context
dependent. Executing these roles requires a number of specific competencies, varying from being
entrepreneurial to daring to leave one’s comfort zone and being able to motivate others in order to get
the idea of CE accepted in a variety of businesses and organisations.

The empirical findings of the case study provided the data for a new ‘Model of the regional
governance in implementing CE’. This model is a deepening of the conceptual design, which was
derived from the rephrased TIS model of Planko et al. [60] and used as theoretical framework. The newly
developed model summarises the main system-building activities clustered in five different functions:
market creation (key actor: business, often stimulated by circular procurement); research and technology
development (key actors: research and educational institutions and consultancies); socio-cultural
changes (key actors: government, business, research and educational institutions, NGOs and civil
society); creation of preconditions (key actor: local government); and system orchestration (key actor:
transition broker). Contrary to the conventional model of supporting product and process innovation at
individual companies, this new model represents a more networked form of governance at system level
in a triple- or quadruple-helix context. To create alignment of stakeholders and help generate system
change through a ‘stretch-and-transform’ process, the transition brokers fulfil a crucial intermediary
function. The basic ideas behind this new model are also advocated in recent literature on innovation
science by other authors [57,58] but have not yet been substantiated by an evidence-based account.

The added value of this study for scholars is an increased understanding of how the governance
of the CE implementation at regional level can be organised in a more networked form of governance,
rather than a conventional, linear one. It also highlights the importance of intermediaries for expanding
the CE ambition and create the connections between the actors that need to be involved in order
to make a system change. This function is not usually fulfilled. The study opens up a new area of
research on the role of systemic intermediaries and new forms of CE governance, which has so far
hardly received any attention on the basis of real-life cases. For practitioners, the study can provide
guidance in how to act as transition broker and which competences are needed. The list of roles
performed in the various system-building activities can be helpful for carrying out the work of a
transition broker. For other key actors, the newly developed model of regional governance can clarify
the system-building activities and responsibilities of each actor in the CE implementation. This is
useful for arranging a clear division of labour, which often remains undiscussed.

The fact that a key function of transition brokers is that of system orchestrator also has managerial
implications. Fulfilling this function requires a particular set of competences, for which no specific
training or course exists yet. It is recommended to respect the added value of transition brokers and to
introduce dedicated education programmes and training on the job to increase the number of qualified
transition brokers.

This study has several limitations. First, the findings are based on a Dutch study. Before
generalising its outcome, it is important to perform similar research in other socio-political and cultural
contexts. As the Netherlands has a long-standing tradition of cooperation, consensus-building and
democratic self-rule [67], this case study might not be representative of other countries. It is possible
that elsewhere the interaction between business, government, and civil society is more antagonistic.
This will make the networked form of governance of the CE transition presented here harder to establish.
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Second, it should be noted that this article focuses on the function of intermediaries in supporting
market actors to implement CE, leaving aside the role of civil society. It is recommended to also
perform an analysis on the latter role. This will likely lead to the inclusion of an additional function, in
which civil society is the key actor.

Finally, the policies and legal frameworks to enhance circular initiatives vary in different parts of
the world [2], depending on political systems and governance structure. For instance, China stimulates
the circular economy as a top-down national political objective, while countries such as Japan, the USA,
and member states of the European Union use the tool of designing bottom-up environmental and
waste management policies [1]. It is to be expected that the results of this study are particularly
relevant for countries that rely more on multi-stakeholder engagement. Therefore, it is recommended
to perform similar case studies on regional governance in the CE transition in other parts of the world.
This will allow for a generalisation of the results gained in the study presented here.
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