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Abstract: The transition towards a sustainable circular economy (CE) model is seen as a solution
to keep the consumption of the earth’s resources within planetary boundaries. In the regional
context, the CE is promoted through various policy actions, one being the smart specialisation
concept. This paper provides a novel approach to examining the spatial adaption of a CE through a
conceptual framework of research and innovation strategies for smart specialisation (S3) in Europe.
This interdisciplinary research presents a multi-country comparison of S3 implementation in Europe
in 12 regions that have defined the CE as a priority area. The data consist of interviews with
representatives of organisations responsible for the regional S3 process. The findings indicate that
a political demand exists for proceeding further with the construction of transformative activities
involving the CE, but the models and stages of implementation vary. In addition, most regions still
struggle with building specific monitoring and evaluation measures and mechanisms for the CE.
Despite these challenges, promoting the CE as a strategic priority through the S3 process has, at least
in some regions, helped define the CE targets and actions by focusing on existing regional assets and
future potential.

Keywords: circular economy strategies; regional policy; smart specialisation

1. Introduction

The global consumption of different materials is expected to double within the next
40 years [1]. The transition towards a circular economy (CE) is seen as a solution for
sustainable consumption issues. The CE can be defined as an economic system based on
closing material loops and maintaining the value of products and resources for as long as
possible [2–4]. In 2015, the European Commission (EC) released an action plan concerning
the European Union’s (EU) transition towards the CE [5]. The EC’s action plan stated that
broad, long-term commitment is needed at all levels of government to develop the CE,
that is, with the local, regional and national authorities acting as key agents in enabling
the transition [5]. The political importance of developing the CE has been increasing in
the EU since 2015. The EU’s new CE action plan published in 2020 addresses the need to
accelerate the transition towards regenerative growth through a CE model that gives back
to the planet more than it takes and keeps the consumption of the earth’s resources within
planetary boundaries [6].

In addition to saving natural resources, the transition towards the CE develops a
sustainable, low-carbon, resource-efficient and competitive economy through increasing
growth and jobs [5]. Because the CE has been widely perceived as a solution for economic
growth and environmental sustainability, it has been adopted by several governments
and businesses. Other similar concepts of operationalising sustainable development for
businesses include the green economy and green growth [1,7].
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The emergence of the CE and research and innovation strategies for smart special-
isation (S3) has developed in tandem in European regions over the last years [5,8]. The
S3 concept was introduced as part of the EU’s cohesion and innovation policy to ensure
the targeted use of European Structural Funds (ESF) and to guide investments in research
and innovation by focusing on the fields with the most competitive advantage and future
potential [8,9]. Some regions in Europe have recognised the possibility of combining their
S3 and CE goals. Selecting regional priority areas for development is one of the key steps
of the S3 process [8]. This paper provides a novel approach to examining the adaption of
the CE in the European regions that have defined the CE as an S3 priority area.

The aim of this research is not to study whether S3, as such, is a useful way of realising
cohesion policy or regional innovation policy. Rather, the S3 is viewed as an existing policy
approach under which the concretisation of regional CE targets is studied. The study
defines the thematic priority areas, along with the existence of a more detailed strategy, or
‘roadmap’, regarding the CE and, furthermore, whether the roadmap has been defined in
an action plan or through actions.

This paper aims to answer how S3′s thematic priority areas related to the CE are
concretised and implemented in regional objectives or priorities (roadmaps) and actions
(action plans). The paper is organised as follows. First, a brief theoretical background of the
CE and S3 concepts is presented. Second, the research approach, data collection method
and analytical approach are introduced. Third, the key findings on how the CE-related
thematic priorities are concretised in S3, as well as examples of regional implications, are
described. The paper concludes with a discussion of the challenges and possibilities of
combining S3 with the CE. Moreover, areas for future research are suggested.

2. Theoretical Background
2.1. Towards Systemic Change of the CE

The concept of the CE has drawn increasing interest since 2012, when the initial CE
report by the Ellen MacArthur Foundation was published [10]. However, trending concepts
tend to diffuse in their meaning, and researchers claim that this has also happened to the
CE [4]. Numerous attempts have been made to define the CE concept. The term’s varying
definitions may generate confusion and reduce opportunities for international coopera-
tion [11]. Kirchherr et al. [4] analysed 114 definitions of the CE concept. They highlighted
the significance of the systemic change of the CE, even though, based on their research,
only around 40% of the definitions conceptualise the CE from a systems perspective.

The systemic change of the CE operates at all levels: the micro level (products, compa-
nies, consumers), the meso level (ecosystems, industrial symbiosis) and the macro level
(city, region, nation) [12–16]. To manage the CE transition on different systemic levels, CE-
related measuring instruments need to be used. Saidani et al. [16] classified 55 circularity
indicators into 10 categories based on, for instance, the level of implementation (micro,
meso, macro), the CE loops (maintain, reuse, remanufacture, recycle) and the perspec-
tive of circularity (actual, potential). Their research showed that CE indicators exist, but
holistic indicators and knowledge on the usability of the different types of indicators are
still lacking.

The CE concept as a policy instrument is an increasingly popular regulatory policy to
address. In China, the CE is promoted as a top-down national political objective, while in
other areas and countries, such as the EU, Japan and the United States, it is seen as a tool
for designing bottom-up environmental and waste management policies [3]. However, the
importance of top-down political development of the CE has been increasing in the EU
as well. EU-level actions to develop the CE have inspired national debates [17]. Several
EU member states have already adopted or are in the process of adopting national CE
strategies [18]. The EU’s national-level strategy actions have been repeated or are in the
process of being replicated at the regional and local levels, bringing the transition to the CE
closer to action in businesses and among citizens [19].
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Within business, the investment in clean technologies is considered an essential step
towards the CE [20]. Clean technologies are new industrial processes or modifications
of existing ones that are intended to reduce the impact of production activities on the
environment, including through reducing the use of energy and raw materials [21]. In
the EU, the adoption of clean technologies is being accelerated through various policy
actions. At the beginning of 2020, the EC presented the European Green Deal Investment
Plan, which will mobilise at least a trillion euros of sustainable investments over the next
decade [22].

Despite the relevance of the CE within the current policy and economic debate, the
concept remains open to interpretation and has received criticism. Saltelli et al. [23] have
claimed that a truly circular economy is not going to happen in the near future. Giampietro
and Funtowicz [24] see the CE concept as ‘socially constructed ignorance’ where an in-
depth sustainability debate is set aside. The CE should rely on the 4R framework of reduce,
reuse, recycle and recover [25]. However, the findings of Kirchherr et al. [4] indicate that
only 3–4% of CE definitions reflect the 4R framework, particularly with regard to CE
implementation based on definitions that do not outline the reduce stage. Although a
properly used CE is based on the 4R framework, it may become very problematic due to the
conventional definition of material flows [26]. Furthermore, in circular systems, the concept
of waste is changing; for example, material may turn into an energy resource with variable
economic values, and the waste can be transformed into by-products. The concept of waste
is related to culture, society, community, history and the level of societal development.
Thus, all CE proposals and suggestions should be placed into and considered within their
temporal, spatial and cultural contexts [26].

2.2. From Planning to Action in Smart Specialisation

The need for investing more in research and innovation was recognised as a crucial
part of boosting the European economy in the Europe 2020 strategy [8,9]. Thus, the S3
concept has been an integral part of the EU’s cohesion policy framework during the latest
budget period of 2014–2020, and the S3 framework has been widely applied in EU member
countries. Defining a national or regional S3 was set as a requirement for allocating EU
research and development funding [8,9]. The aim is to channel research and innovation
resources to selected priority areas which are seen to have the greatest potential for the
region to excel in the future. When analysing and selecting the priority areas, the regions
are encouraged to go beyond the traditional sectoral approach and utilise the related
variety (see [27,28]) type of diversification within a priority area, meaning diversification
into related areas based on new technologies or processes [8]. The idea of the S3 process is
to build on existing regional structures and transform these structures utilising new related
research activities [29]. The post-2020 cohesion policy will support and encourage regions
to improve their existing S3 and interregional cooperation [30].

Previous research has provided a significant amount of knowledge, examples and
experiences from both the theoretical (e.g., [28,31,32]) and practical (e.g., [33–35]) points
of view. Based on the previous literature, the challenge of implementing S3 policies into
practice in a variety of different regions is evident, which has been the case since the concept
was launched [36]. Case studies of single regions or countries implementing S3 do exist
(e.g., [33,34,37]), as do research papers on the regional comparisons of the S3 preconditions
and processes as well as the implementation of S3 processes in the different countries
(e.g., [25,38,39]), but what is mostly lacking are multi-country comparisons [40].

One of the often-discussed challenges of S3 is the variety of regional capabilities for S3
implementation due to their differences in size, economic conditions, institutional capacity,
industrial structure and governance issues [36,38,39,41,42]. This raises the question: For
which type of region is the S3 approach most beneficial? Hassink and Gong [29] revealed
this dilemma in more detail and highlighted the ‘regional innovation paradox’ [43,44],
which can hinder the successful application of S3 in less favoured regions. Regarding the
question of which type of region the S3 approach would be most beneficial for, Foray [45],
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one of the original developers of the S3 concept, admitted that S3 may not be the most
beneficial policy framework for the most advanced and largest (in terms of GDP per capita)
regions nor for the regions at the other end of the spectrum. However, a great number of
intermediate regions within and outside Europe could benefit from S3 [45].

The RIS3 Guide [8] is a methodological guide and an orientation document for pol-
icymakers and implementing bodies when designing and implementing S3. The guide
presents the S3 design as a six-step process—not necessarily a linear one—that includes
(1) analysing the regional context and innovation potential, (2) ensuring participation, (3)
creating a future vision for the region, (4) identifying priorities, (5) creating a suitable
policy mix and (6) monitoring and evaluating mechanisms. However, in his response to
Hassink and Gong [29], Foray [45] suggested simplifying the S3 process down to three
steps: (1) identifying the thematic priority areas, (2) translating these priority areas into
transformational roadmaps and (3) implementing the transformational activities with an
action plan. The first phase has a clear (top-down) planning aspect, whereas the following
two transformative activities are influenced by the (bottom-up) self-discovery aspect of
the entrepreneurial discovery process (EDP), which was originally also an essential part
of the selection of the regional priority areas. The EDP is an interactive process bringing
together regional stakeholders [9,45]. The process of creating a roadmap and action plan
is also what differentiates a region from others within the same priority area, as these
activities are based on region-specific capacities, potentials and opportunities. Foray [45]
emphasised the second step of creating transformational roadmaps for the selected priority
areas and noted that many regions that have successfully conducted their prioritisation
task have found it difficult to concretise and implement these priorities. Steps two and
three focus on the construction and development of transformative activities through a
collection of projects that lead the transformation path in the region. These projects have
a clear link to funding in the EU, especially to ESIF. Following the logic of the EDP, the
projects and the way these transformative activities are developed also require appropriate
monitoring, measuring and evaluation mechanisms to ensure an understanding of the
degree of progress or the need for readjustments [45].

In Europe, some regions have seen it possible to combine their S3 and CE goals and
ambitions. While the EU supports CE as a potential and necessary path for development,
regions seek to identify and develop their competitive advantages through S3. Adopting
CE should be aligned with strategic documents and identified strengths and needs, which
are set in the S3. If a certain topic is defined as a priority in the S3 there should be a strong
connection to how it is concretised in the region through roadmaps, activities and funding.

The current research aims to discover how various regions have concretised S3′s
thematic priority areas related to the CE, and it provides examples of effective ways
to enable the implementation of CE priorities within the regional context. Despite the
already wide adoption of the policy approach, S3 processes face many challenges, including
implementation challenges [31,46]. Although several papers have been published on S3
building processes and implementation challenges (see e.g., [35,47]), examples of best
practices of implementation processes are still scarce. Research on how CE has been
implemented or concretised though the S3 process is, to the best of our knowledge, not
found in the literature. The current paper aims to fill this research gap.

3. Materials and Methods

To discover the logic behind how S3′s related to the CE have been concretised in the
regional policy, a qualitative research approach that included thematic analysis was applied.
In thematic analysis, a data set is systematically processed, identified and organised
in search of themes, that is, patterns of meanings [48], which enable the researcher to
better understand and interpret the collected data. Furthermore, case overviews can be
created, and accordingly, individual cases can be selected for in-depth analyses [49]. This
method is suitable for identifying commonalities in the way a topic is presented [48]. In
qualitative research, the data are analysed alongside the data collection as thematic patterns
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emerge [50]. The data analysis is also iterative, requiring several loops, during which the
researcher gains greater familiarity with the data. For example, the relevant data related
to a specific theme might not always be found in the context of the exact question asked.
The guiding principle in the analysis is the interchange between the collected data and
theoretical knowledge [49].

In this research, the data collection was conducted mainly through semi-structured
interviews. In semi-structured, or semi-standardised, interviews, researchers orient them-
selves according to a predefined frame, but one that provides freedom in the formulation
of questions [51]. Semi-structured interviews enable concentration on a specific theme and
allow for discussion on the topics. They combine both open-ended and more theoretically
driven questions that aim to explore both the experience of the interviewee and the data
based on the existing constructions [50]. In this study, the semi-structured approach allowed
the interviewer to ask—in addition to the questions listed in the interview frame—more
in-depth questions about the regional strategy formation and processes in cases where it
was found necessary. This helped strengthen the quality of the interview data.

The EC Joint Research Centre’s (JRC) Smart Specialisation Platform and its tool for
visualising public investment priorities for innovation across Europe, Eye@RIS3, gives
an overview of the regions’ priorities [52]. The purpose of the database is to support
strategy development and find partners for collaboration. However, it also enables the
comparison of S3 across Europe to achieve a better understanding of how regions and
countries are developing their policies and innovation priorities. Even if the S3 approach
is a requirement of research and innovation investments for the programming period
2014–2020 [35] registration on the JRC’s platform is voluntary although desirable. Regions
are advised to join the S3 platform on the most relevant NUTS level with respect to
innovation strategies and manging ESF [53]. The platform covers almost all territories of
the EU member states. However, there are regional differences. Large countries have not
registered on NUTS 1 level but rather on NUTS 2 or 3, which means that if certain regions
have not been active in the S3 they are missing from the platform, this concerns for example
a few regions in Germany, France and Greece [54].

The sample regions on which this research focuses were identified from the Eye@RIS3
database on 10 May 2019. The regions were searched with the keyword ‘circular economy’.
On that date, 14 European regions on Nomenclature of Territorial Units for Statistics
(NUTS) levels 1–3 described thematic priorities related to the CE. Due to the low number
of hits, the decision was made to keep a wide focus that included all the mentioned NUTS
levels. Responsible persons in these regions were contacted though email, and a telephone
interview was proposed. In the end, 11 regions accepted the interview invitation, and one
additional region proposed replying through email. This indicates a relatively high rate of
involvement of the regions in focus. All the interviews were conducted by telephone, except
in the Päijät-Häme region, where the interview was conducted face to face. The persons
interviewed in the regions represented the organisations responsible for the regional S3
process. Usually, the interview was conducted with one person, but in three of the regions,
two or three people attended the discussion. The interviews were conducted in English,
except for one that was done in Finnish at the interviewee’s request. The interviews lasted
20–50 min. Table 1 provides information on the regions that participated in the research,
their organisations, dates of the interview and NUTS levels.

Semi-structured interviews were utilised as the primary data source to allow for
concentration on the specific themes and were carried out in a conversational style. This
enabled the research to target the key persons involved in the S3 processes and to focus
on the specific characteristics of CE implementation in each region. The questions asked
from each region covered the background of the S3 priorities related to CE, with focus on
regional priorities, updating process, actions, and funding. The interview questions are
presented in the Appendix A. For this, paper questions 4–9 were in focus. In some cases,
clarifying questions were sent afterwards to the interviewees through email. To ensure
the anonymity of the interviewees, all quotes and in-text citations have been given a code
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number (e.g., (1), (2)). The numbers do not reflect the alphabetical order or any other order.
In addition to the interviews, detailed data retrieved from the JRC’s Smart Specialization
Platform were utilised [52].

The interviews were recorded and transcribed; they were then classified and coded
based on the theoretical framework. The content related to the region’s CE concept in S3 as
well as the EDP was identified. Subsequently, this content was coded and summarised,
and finally, it was compared to the conceptual framework of S3.

Table 1. Study regions.

Country Region Interviewed
Organisation

Date of
Interview NUTS Level

Belgium Brussels-Capital
Region Innoviris 1 July 2019 NUTS 2

Denmark Central
Denmark

Central Denmark
Region 17 June 2019 NUTS 2

Finland Southwest
Finland

Regional Council of
Southwest Finland 26 August 2019 NUTS 3

Finland Häme Regional Council of
Häme 17 June 2019 NUTS 3

Finland Päijät-Häme Regional Council of
Päijät-Häme 31 May 2019 NUTS 3

Finland Satakunta Regional Council of
Satakunta 19 June 2019 NUTS 3

Germany Berlin
Senate Department for
Economics, Energy and

Public Enterprises
5 June 2019 1 NUTS 2

Germany Brandenburg Economic Development
Agency Brandenburg 1 July 2019 NUTS 2

Luxembourg Luxembourg Ministry of Economy 11 July 2019 NUTS 1

Romania Sud-Muntenia
South Muntenia

Regional Development
Agency

14 June 2019 NUTS 2

Slovenia Slovenia

Government Office for
Development and

European Cohesion
Policy

17 June 2019 NUTS 1

Spain Basque Country Basque Government 12 July 2019 NUTS 2
1 Email reply.

4. Results and Discussion
4.1. Conceptual Framework of the Study

The policy-based conceptual framework of this study presented in Figure 1 was
created based on the literature background of S3 and leans particularly towards the policy
lessons and suggestions presented by Foray [45]. The framework summarises the updated
S3 process and highlights the practical implementation phase after thematic priority areas
have been defined. Although the steps are presented here as a simplified linear process, in
practice, the process phases partly overlap and include feedback loops between different
phases. The monitoring and evaluation phase refers to the monitoring and evaluation of
the concrete actions and how the set targets have been reached. It should also be noted that
the S3 strategy as a whole requires continuous evaluation regarding the chosen priority
areas and the desired direction of change. A regular review of the priorities allows for
flexibility in changing economic and other framework conditions [34].
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Figure 1. Conceptual framework of the study.

The novel approach of this paper lies in analysing the regional research data through
the conceptual framework of the S3. The paper explains the stage of the CE adaption in
the European regions that have defined the CE as an S3 priority area. The results of the
interviews are presented in Table 2 following the structure of the conceptual framework.
This allows a coherent examination of the varying regional approaches through a literature
based S3 framework.

Table 2. Thematic priority areas of the study regions and the construction of transformative activities related to the (CE).

Planning Construction of Transformative Activities

Country Region Thematic
Priority Area Roadmap Action Plans Funding Monitoring and

Evaluation

Belgium
Brussels—

Capital
Region

Environment:
Green

Economy

CE as part of strategy.
Bottom-up process,
companies directly

involved.

Ongoing actions.

CE projects
funded with

European
Structural Funds

(ESF).

Update
upcoming,
continuous

process.
No targets.

Denmark Central
Denmark

Growth
drivers

CE as part of
business

development strategy.
Bottom-up

process/dialogue,
companies directly

involved.

Action plans for
each initiative
(subpriority).

Ongoing actions.

CE projects
funded by ESF,
other regional

and EU funding.

No specified
regional targets.

Update in
progress.

Finland Southwest
Finland

Innovative
food chains

CE roadmap
including defined

categories.
Bottom-up process.

Action plans for
subpriorities.

Ongoing actions.

S3 related
projects funded

by ESF, other
regional,

national and EU
funding.

CE roadmap
update in
progress.

Targets under
preparation.

Finland Häme
Sustainable

use of natural
resources

CE roadmap under
preparation.

Bottom-up and
top-down approach.

Ongoing actions.

CE projects
funded by ESF,
other regional,

national and EU
funding.

No targets.

Finland Päijät-Häme Circular
economy

CE roadmap with
subpriorities defined.

Bottom-up and
top-down approach,
companies directly

involved.

Action plan for
one subpriority,

others under
development.

Ongoing actions.

CE and S3
related projects
funded by ESF,
other regional,

national and EU
funding.

CE roadmap
updated
annually.

Targets for one
subpriority,

others under
discussion.
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Table 2. Cont.

Planning Construction of Transformative Activities

Country Region Thematic
Priority Area Roadmap Action Plans Funding Monitoring and

Evaluation

Finland Satakunta
Bio and
circular

economy

Growth programme
for bio and circular

economy.
Bottom-up process.

Actions defined
in growth

programme.
Ongoing actions.

CE and S3
related projects
funded by ESF,
other regional,

national and EU
funding.

Annual update
of growth

programme.
General-level

targets defined.

Germany Berlin Clean
technologies

CE as part of strategy.
Cross-sector

approach,
bottom-up process,
companies directly

involved.

Ongoing actions.

S3 related
projects funded,
not specifically

CE.

Updates with no
specific schedule.

No targets
concerning CE.

Germany Brandenburg Clean
technologies

CE as part of strategy.
Cross-sector

approach,
bottom-up process,
companies directly

involved.

Ongoing actions.

Funding from
ESF is linked

with
masterplans.

Updates with no
specific schedule.

No targets
concerning CE.

Luxembourg Luxembourg Clean & eco-
technologies

CE integrated into
broad goals. CE
strategy under

preparation.
Bottom-up and

top-down approach.

Ongoing actions.

No ESF available
from CE.

National and EU
funding.

No specific
update process
for CE defined

yet. Targets
defined for one

subpriority.

Romania Sud-
Muntenia

Bioeconomy:
Developing

circular
economy

Defining of priorities
in progress.

Bottom-up process.

Lack of CE actors
for actions.

CE projects
funded by ESF,

other EU
funding.

Update in
progress.

No targets
defined yet.

Slovenia Slovenia

Networks for
the transition

to circular
economy

Roadmap with
priority areas defined.

Bottom-up process,
companies directly

involved.

Strategic research
and innovation

partnerships’
action plan for

transition to CE.
Ongoing actions.

CE projects
funded from

cohesion fund,
national and

other EU
funding.

Evaluation in
process. Targets

defined.

Spain Basque
Country

Building a
new circular

economy

CE strategy almost
final.

Bottom-up process,
intense stakeholder

involvement,
companies directly

involved.

Action plan
under

preparation.
Ongoing actions.

No ESF
available.
Regional
funding.

Updated every
2.5 and 5 years.
Targets under
preparation.

4.2. Thematic Priority Areas

The S3 process begins with identifying the thematic priority areas. Table 2 shows
the thematic priority areas and the construction of transformative activities related to the
CE for the regions in focus. The thematic priority areas reflect the CE through naming
either directly or indirectly through subpriorities. The results for the search term ‘circular
economy’ on the JRC’s platform also included regions where CE is not present in the
priority’s name but is mentioned in the description of the priority. As Table 2 shows, five
of the regions have CE in the name of the thematic priority area [52]. The differences in
the naming of the priority reflect the background and wide perspective of the multiple
aspects in which the CE is framed in general and as part of innovation policy. The recent
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development of the terminology behind CE is shown in the names of the thematic priorities;
‘clean technologies’, ‘green economy’ and ‘sustainable use of natural resources’ reflects the
roots of the CE. However, from a totally different S3 perspective, one region has defined
the CE as being one of the boosters in their priority ‘growth drivers’.

Studying the thematic priorities as a basic element of the research setting shows that
the regions have different starting points for how visible the link between CE and S3 can
be. The five regions naming the CE as a thematic priority have a clear political mandate
for proceeding further with the construction of transformative activities. Nevertheless, the
policy and strategy structures related to the CE in the other seven regions also support S3
as it is mentioned in the description of the regional priorities.

As Foray [45] pointed out, too broad of a definition of the thematic priority area can
make it difficult to generate the crucial density and agglomeration effects of S3. From the
perspective of this research, it can be discussed to what degree and under what kinds of
circumstances the concept of the CE fits this definition. The CE is surely seen as a potential
direction of change in the regions involved; however, its broadness can create a challenge.
In the cases where the thematic priority is quite broad, the importance of translating it into
a transformational roadmap and a transparent action plan becomes even more vital.

4.3. Roadmaps for Concretising S3

As Foray [45] described, S3 priority areas should be further translated into transfor-
mational roadmaps. This is the crucial phase of the S3 process because many regions have
had difficulties implementing the priorities. In this research, the focus was specifically on
the S3 strategies or roadmaps related to the CE. Due to the regional differences in naming
thematic priority areas, the roadmap phase is not completely comparable as some regional
priorities are not specifically targeted on CE. Hence, the interviews were important in
supporting the understanding of the regional differences.

In the interviews, the regional approach to the CE as a part of S3 was determined. All
regions have defined regional CE priorities, which, in most cases, are already concretised
in a strategy document. Six of the studied regions (Brussels, Central Denmark, Southwest
Finland, Päijät-Häme, Satakunta, Slovenia) have a roadmap, in the meaning of a strategy
or a programme where the regional CE targets are defined. In some of these regions, the
roadmap or the strategy can be seen to tightly define S3 priorities: ‘The circular economy
roadmap has specified the regional priorities [of the S3]’ (8). However, all regions do not
necessarily see the CE strategy document as defining the S3 thematic priority of, or related
to, the CE. In some regions, the CE strategy is a parallel document, which only partly
overlaps the S3: ‘One of the components of this strategy [S3] is to further develop research
and innovation in the field of the environment and more specifically the circular economy.
And we also have this circular economy plan, so for research and innovation those two
plans overlap’ (1). In some cases, the S3 and CE roadmaps are seen as separate documents:
‘We have two plans that are working side by side here, the roadmap [towards CE] and the
smart specialisation strategy’ (6). In four of the regions, a roadmap or strategy related to
the CE is in preparation (Häme, Luxembourg, Sud-Muntenia, Basque Country). In the two
remaining regions, the CE plays an important horizontal role in several sectors, even if it
does not have its own roadmap (Berlin, Brandenburg).

In the five regions where the CE is mentioned in the name of the thematic priority
area, a CE roadmap (named also CE strategy or growth programme with specified regional
priorities) either exists (Päijät-Häme, Satakunta, Slovenia), is almost finalised (Basque
Country) or is in the planning phase (Sud-Muntenia). This could mean that the thematic
priority status given through the naming can speed up the roadmap process. However,
based on the interviews, in some regions, the roadmap does not clearly define the S3
priority but rather promotes regional CE possibilities in general.

The main characteristic of S3 as a policy process is the combination of the top-down
and bottom-up components [45]. According to Navarro [45], typically, the process of setting
priorities has been led by regional governments (top-down) and involves a participatory
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aspect. The top-down approach is suitable when the priority area is chosen [45]. However,
in the roadmap and action plan phases, the entrepreneurial discovery logic becomes
especially important [45]. Even though an equal and well-organised EDP is not easy to
accomplish as political and social interests of stakeholders emerge [29]. The challenges
related to the EDP are touched in several studies and provide its own area of research [28,29].
The findings of this research confirm that the EDP has been taken seriously when defining
the CE roadmaps. The interviews pointed out that the process has been mainly led by
the regional authority, and some regions mention the top-down element; however, all the
roadmaps have been set up or are in the process of being prepared in a bottom-up approach.
One of the interviewees described this quite clearly:

So the top-down part is ‘Well, these are the sectors that we consider important and
that we know are most innovative so that’s why we want to define them as our RIS3′, and
then, we invited research institutions and other companies and other stakeholders in order
to define which topics are important within the specific sectors (3).

All regions included in this research have proceeded with a bottom-up approach to
define roadmaps related to the CE. The bottom-up processes were described as including
administration and academia, development organisations or associations, and in most
cases, the private sector. The cooperation has mainly been organised through workshops,
focus groups or other kinds of meetings. However, face-to-face communication, such as
interviews and discussions with the stakeholders, has also been undertaken in a few regions:
‘We have organised focus groups for each priority, involving the Ministry, research institutes,
universities, association of [a specific sector], entrepreneurs, chambers of commerce, public
authorities, a municipality’ (11).

There were examples of regions having an outside actor that was responsible for
facilitating the roadmap process in practice, for example, a university (Päijät-Häme) or
chamber of commerce (Slovenia). In Central Denmark, the process was implemented by a
consultant specifically responsible for communicating with the private sector. Furthermore,
two regions mentioned the involvement of citizens in their strategy processes: ‘We included
all levels of administration; we also integrated the private sector; we invited the clusters;
we invited the companies, also private. Finally, the citizenship was also called to the
participations’ (5).

4.4. Actions, Monitoring and Evaluation

When the priority areas have been translated into roadmaps, the next step is to
form action plans to implement the activities. Action plans mean strategy documents
including information related to funding research, development and innovation activities,
investments, actors (names of organisations) involved in the actions, schedules, monitoring
and evaluation of the results, as well as a plan for ‘feedback’ i.e., updating the content [45].
From the CE perspective, only two regions (Satakunta and Slovenia) have refined their CE
roadmaps into action plans. As mentioned above, these two regions are among the five
that have defined the CE in their thematic priorities. In two regions (Southwest Finland
and Päijät-Häme), actions were defined for some specific parts of the CE; for example,
Päijät-Häme has defined an action plan for the subpriority ‘bio-based CE’. As defined in
Table 2, no specific action plan exists in the majority of the regions, but in all the regions,
CE actions are ongoing. However, due to the differences in the thematic priority areas, the
regions are not completely comparable.

In all regions, the funding of CE-related projects is taking place. As Table 2 shows,
the link between S3 priorities and the ESF is obvious in the regions where ESF is available.
Moreover, several regions mentioned that other types of funding for developing CE are
utilised. Nevertheless, in several regions the S3 was adopted quite late with regards to the
programming period 2014–2020. Due to this it was not translated into budgetary provisions.
This might have influenced how strategic and well connected the funded actions have
been. However, as the S3 strategies continue to guide the allocation of ESIF funding to
specific themes or activities also during the new funding period 2021–2027, having CE as
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a defined part of S3 may increase the availability of funding for implementation and CE
related projects in the future.

For most regions, the monitoring and evaluation of the CE roadmaps and action plans
are in the development phase. This finding supports the conclusions of previous studies
implying that regions have very varying approaches to monitoring and evaluation, and
that this phase is in many regions only under development [34,35]. Of the regions that
identified CE as a specific thematic priority and where action plans have been prepared,
Satakunta and Slovenia have defined targets to measure the CE. In Päijät-Häme, where the
action plan has been defined for one subpriority, targets also exist for this specific part. The
other regions do not have defined targets, or they are in the preparation phase.

Regarding the updating of CE roadmaps, only three regions seem to have a clear
answer and active updating process. In Satakunta and Päijät-Häme, annual updates occur,
and in the Basque Country, an update every two and a half years is planned. However, the
majority of the studied regions either conduct continuous updates in the form of checking
the priorities when funding new projects or looking at CE priorities when the general
regional-level programme (or S3) is updated. Otherwise, they do not have any specific
update process for the CE content. The monitoring and evaluation of roadmaps or action
plans seem to be somewhat challenging to define.

5. Conclusions

To react to the severe challenges of sustainability in today’s world, the CE is seen as a
solution. When facing this entity at the regional level, policies and strategies are needed.
This article explains how the CE is concretised in S3′s of 12 European regions. It provides
an attempt to clarify the actual stage of development in the regional innovation policy from
the CE perspective, and how the S3 as a policy framework has been utilised around Europe
in promoting CE in the regions.

S3 have existed in European countries since the early 2010s but concretising the chosen
strategic priority areas into regional activities remains a challenge. As we have seen, only
a couple of the studied regions have achieved setting up regional action plans in the S3
process. This research revealed that some regions see the S3 process strictly as fostering
innovation and not as a strategic tool for developing the CE in their region, even if the
themes overlap. The aim of S3 is to improve the sectors concerned and to transform the
existing economic structures with the support of research, development and innovation.
Furthermore, the linkage between CE and S3 is reinforced by the ESIF and distribution
of regional funding: if the CE is visible in the S3, regional research, development and
innovation projects in the theme are naturally supported. S3 should build on regional
strengths, but ‘new openings’ are also absolutely applicable to the CE. To support the
CE in the regions, the regional cluster strategies could more efficiently and innovatively
be combined with S3 to minimise the situation in which the regions are spreading their
efforts too broadly by having partly parallel and overlapping strategies to address the
same topic. This combination would also help clarify the S3 and bring the still somewhat
abstract concept closer to other regional strategies. Thus, the transformation and direction
of change should lead the process.

All the studied regions have included a bottom-up approach or are aiming to proceed
in this direction to define the CE roadmap. The bottom-up process was described as
including public sector actors, such as authorities, academia, development organisations,
associations and, in many cases, private companies. This study confirms the idea that
when it comes to the implementation of regional strategies, the participatory nature of
activities should be highlighted. Yet, the depth of participation, or the actual contribution
of the participation from the transformation point of view, was not targeted in the interview
questions. An interesting question for future research would be: Does the bottom truly
meet the top?

S3 should be supported by monitoring and evaluation tools to measure perfor-
mance [8,34,45]. However, the monitoring of roadmaps and action plans is challenging
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because of the difficulties in defining and setting CE targets. Moreover, the S3 concept itself
is new, and the regions do not have much experience to share related to monitoring the
development and success of S3 priority areas in the regional and spatial contexts. Being
able to monitor the direction of change can also make the change more manageable from
the regional development and policy point of view.

As a limitation of this study, it should be noted that not all European regions with
the CE as an innovation priority have shared their information on the JRC’s database.
The database is constantly developing, and regions update their S3 information. Also,
after the interview phase, some data were found to already be outdated at the point of
research; for example, Berlin had updated its thematic priorities, but the information was
not yet available on the database. As we have seen, both S3 and CE are constantly evolving
concepts, which sets challenges for empirical studies. It should also be noted that as S3
strategies and processes are always based on region-specific institutional and governance
context as well as long and varying industrial and economic histories [36,42,46], it was not
feasible to study the target regions in as detailed level as it would be possible in a case
study or in a cross-case analysis of only a few regions. However, the strength of the chosen
methodological approach of this study lies in the EU-wide examination and the coherent
multi-country comparison.

This study contributes to the previous S3 literature by presenting a conceptual frame-
work for analysing the S3 process and policy implementation, which also enables interre-
gional comparisons. Based on the analysed data, many regions have the CE as a chosen
priority area in their S3. Unless these prioritised themes are concretised and connected
to the regional entrepreneurial bases and innovation activities, the S3 remains no more
than a regional branding effort. An updated S3 framework which moves from planning
to the concrete construction of transformative activities can work as a useful framework
in regions, regardless of whether it is labelled as regional S3 work. The framework inte-
grates the latest conceptual discussion of S3 with practice-level regional innovation policy
activities and can be utilised as a part of practical policy and strategy planning processes in
regions as an alternative to the original six-stepped S3 process [8].

The empirical part of this study not only presents the state-of-the-art of S3 within the
CE priority area but also highlights the gaps and challenges in promoting ambitious cross-
sectoral priority areas as well as where these challenges originate from. The results reveal
how the CE is concretised through the S3 process and implementation in European regions
and show the potential of utilising the S3 policy approach in combining sustainability-based
goals and regional economic development.

The S3 themes should be based on regional strengths but be flexible to meet the chang-
ing requirements for moving the region forward. Based on this study, it is recommended
that in order to maximise the benefits of both S3 and the CE, regions should focus on
clearly defined priorities and concrete—yet adjustable and flexible enough—plans on how
to achieve the set targets. Furthermore, the possibilities for synergies should be recognised.
Due to the novelty of both the CE and S3, the concepts are still in development, and the
regions do not yet have mature practices with a combination that can be shared. Despite the
challenges, promoting the CE as a strategic priority through the S3 process has developed
regional abilities in defining CE targets and actions by focusing on existing strengths and
future potential.
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Appendix A

Interview questions: Concretising Circular Economy in European Smart Specialisation
Strategies

Background

1. Name of the region in focus
2. When was circular economy (CE) chosen as an S3 priority in your region? (year)
3. Why was CE chosen as a RIS3 priority in your region? Please describe the background

and regional strengths.

Priorities and targets

4. Have you specified regional priorities to reach CE?
5. If yes,

a. please name the priorities
b. Have you specified measurable targets for your CE priorities?
c. Have you specified concrete actions for reaching your CE priorities? If yes,

please mention examples
d. How where the CE priorities defined? (e.g., responsible body, bottom up/top

down, stakeholder involvement)
e. Have you defined a process for updating the CE content in your S3?
f. If yes, please shortly describe (responsible body, stakeholder involvement,

frequency)

6. If no,

a. Why are the priorities not defined?
b. Are you planning to define the priorities?

Funding circular economy development

7. Which sources of funding has enabled promoting CE in your region?
8. What is the proportion of structural fund projects promoting CE related to all ap-

proved structural fund projects in your region?
9. Is there a link between the S3 and the extent of financed CE projects?
10. Any additional comments
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