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ABSTRACT
Clusters can play an important role in helping regions to address
transformative innovation policies in Europe focusing mainly on
(i) sustainability (ii) smart specialization, promoting diversified
specialization and (ii) reshoring/regionalization of value chains to
secure economic sustainability and resilience. Clusters can be
considered key change agents in aligning cluster policies with
transformative policies and repositioning their role in the
innovation policy landscape.
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1. Introduction

Clusters – or different concepts of agglomeration exploiting external economies of scale –
have long been acknowledged as a crucial element in the organization of economic
activity for businesses, regions and national economies. However, there is a need to repo-
sitioning clusters’ role in the innovation policy landscape, especially their role in driving
transformative change at the regional level. In this article, we address the question and
presents a critical review and discussion of ways clusters can contribute to solve some
of the current main challenges for European regions with a focus on:

(1). Environmental challenges, where climate change is one of the biggest sustainability
problems.

(2). Smart specialization, promoting diversified specialization.
(3). Reshoring/regionalization of value chains to secure economic sustainability and

resilience.

The challenges discussed in this article are aligned with the three recommendations of
clusters activities proposed by the EU expert group (EU 2021). The EU expert group
suggest that clusters activities should be prioritized towards (a) leading the transition
towards a clean, circular and climate-neutral economy, (b) accelerating the digital
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transition and (c) building resilience in their future activities. In this article, we make an
additional contribution by linking the discussion closer to recent changes in the geopo-
litical landscape by focusing on supply chain resilience and security. The concept of
agglomeration exploiting external economies of scale, known as localization economies
from sector specialized firms, has a long history dating back to Marshall’s industrial dis-
tricts published in 1890. Perroux (1955) further developed the idea with the concept of
growth poles. Perroux’ concept was relaunched by Porter (1990) talking about national
industrial, and regional clusters, and later more and more focusing on regional clusters
(Porter 1998). While Marshall’s industrial districts were organically grown agglomera-
tions, Perroux had more planned clusters in mind, as his theory was developed as a foun-
dation for the European Steel and Coal Community, a predecessor for the European
Economic Community. Porter’s theory on clusters does not explicitly differentiate
between organic and planned development of clusters, however, his theory has been
extensively used, with the help of an international community of consultants, to
launch public policies on clusters to promote regional and industrial development.
Today, there are more than 3000 clusters in the EU, employing around 50 million
people (EU 2021).1

In this paper, our focus is on planned clusters resulting from policy interventions. We
contend that to effectively address societal challenges, it is crucial for clusters to be inte-
grated into national clusters policies that provide long-term funding and requirements of
a strong cluster management organization. Furthermore, when clusters have collective
leadership, they are arguable more likely to possess the capacity to implement the prin-
ciple of directionality.

The more conventional cluster policies may arguably fall under what Schot and Stein-
mueller (2018) refer to as the second framing of innovation policies as systems of inno-
vation.2 In this paper, we argue that cluster policies can play an important role in solving
societal challenges such as climate change – through what Isaksen, Trippl, and Mayer
(2022) call reorientation strategies, i.e. greening of existing activities, shifting the use
of existing competences from polluting value chains (e.g. supply to the oil and gas indus-
try) to green value chains (e.g. offshore wind), or by developing new, more sustainable
industries within a cluster or between clusters. On the contrary, although clusters policies
can contribute to reorientation strategies to address societal challenges, it is important to
note that they may not encompass all potential transformation strategies that are cur-
rently receiving increased attention. The transformative innovation policies – labelled
the third framing of innovation policies by Schot and Steinmuller (2018) aims for sys-
temic change and extend beyond the confines of cluster policies.

Ssecond, we argue that clusters can also play an important role in realizing the goals of
the Smart Specialization Strategy, which aims to promote diversified specialization
through related and unrelated diversification as well as new path creation (Asheim
2019). The Smart Specialization Strategy (S3) has been assigned a central role within
the Europe 2020 development agenda by the European Union (EU) to promote smart,
inclusive and sustainable growth (European Commission 2012; European Commission,
COM 2017, 376). S3 has been updated to include sustainability strategies (S3 to S4) in
alignment with the EU’s Green Deal (Nakicenovic et al. 2021). Further, it is the corner-
stone of regional industrial and innovation policy in the EU and Norway (European
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Commission, COM 2017, 376; KMD 2018). Furthermore, it is mandatory for regions to
adopt and further develop their S3 strategy to receive Structural Fund.

Clusters have for a long time been part of the policy tools of implementing S3 pol-
icies (Belussi and Trippl 2018). However, one remaining challenge to make clusters
instrumental to designing and implementing smart specialization strategies has been
the shift from the ‘Porterian’ focus on industrial specialization towards a more inte-
grated view of specialization and diversification. A more ‘diversified specialization’
creates the foundation for product differentiation to gain competitive advantage
(Asheim, Boschma, and Cooke 2006, 2011; Foray, David, and Hall 2009; Balland
et al. 2019) and further builds resilience (Xiao, Boschma and Andersson, 2018;
Kitsos, Grabner, and Carrascal-Incera 2023). Still a major problem, especially in per-
ipheral regions in Eastern and Southern Europe with weaker institutional and govern-
ance structures, has been to promote the understanding of ‘diversified specialization’.
There exist multiple instances where these regions emulate the strategies employed by
other regions within the country or neighbouring regions in different countries
(Deegan, Broekel, and Fitjar 2021). As a result, they fail to accomplish the main goal
of S3 policies of diversifying the region’s strategy from other regions nationally and
internationally. This is a basic requirement for achieving innovation-based competitive
advantage.

Moreover, the development from S3 to S4 pursuing a direction towards more sustain-
able and greener industries is a strength (Miedzinski et al. 2021). Here, clusters and their
organizations may facilitate the interactions across several value chains and R&D projects
directed towards novel strategies of diversification into new markets. Further, public
support might also need to consider demand-side issues in order to facilitate the trans-
formation in the right direction.

Thirdly, we argue that clusters can play an important role in repositioning the econ-
omies of European regions through the restructuring of global value chains. During the
past years, the lack of supply chain security and resilience has been notable. This became
evident during the Covid-19 pandemic. Nowadays there is increased attention about the
advantages of a regionalized value chain or re- or near-shoring activities (Foroohar
2022). However, while clusters’ role in GVC for a long time has been discussed, with a
focus on upgrading potentials of regions (Humphrey and Schmitz 2002; Crestanello
and Tattara 2011), the topic of clusters’ role in reshoring strategies has so far received
less attention in academic circles. Increased geopolitical risks as illustrated by the war
in Ukraine (and a potential future conflict about Taiwan) are adding new issues to the
problems of the management of global value chains, in addition to human and labour
conditions (slave labour and child labour). A reshoring of production will moreover
reduce CO2 emissions (due to the reduced length of transport and improved cleaner
energy and production methods). Thus, environmental as well as social sustainability
will be promoted. The Recommendation Report (EU 2021) also focuses on problems
of potential disruption in supply and value chains, as part of the third point of building
resilience. However, in order to make reshoring strategy economic sustainable and com-
petitive, European clusters need to upgrade their technology by adopting Industry 4.0
strategy, to integrate physical and digital systems. This renders necessary a whole reskill-
ing of the workforce.3 This is also in line with the Recommendation report (EU 2021)
when discussing what is needed to accelerate the digital transformation. This means
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an alignment of industrial and innovation (cluster) policies with environmental and
trade policies.

The paper uses a sample of relevant European clusters located in Norway, Germany,
Sweden, the Netherlands, UK and Austria as examples to illustrate our discussion and
reflections in an explorative and conceptual direction. We draw upon a diverse range
of data sources, including interviews of cluster managers, firms and public auth-
orities,4 supplemented by open-access secondary data, online resources and previously
conducted research. While the clusters mentioned and discussed in the paper are not
comprehensive, they do serve as useful empirical examples of how and why clusters
can play a significant role in addressing the challenges European regions face. The
selection of the clusters is based on the author’s knowledge about the clusters
through years of conducted research and available material from different research
projects, such as Drivers of regional economic restructuring, Regional Growth
Against All Odds (ReGrow) and Regional Resilience and Sustainable Industrial
Restructuring (RegReSir).5

The paper is organized into three sections starting with the introduction. In the fol-
lowing section, we discuss clusters and regional innovation policies in Europe, using
empirical examples of clusters as mentioned above with the focus first on (i) Environ-
mental challenges, (ii) Smart specialization, promoting diversified specialization and
(iii) Reshoring/regionalization of value chains. Conclusions and suggestions for future
research are presented in the final section.

2. Clusters and regional innovation policies in Europe

Clusters have gained significant attention in policy-making and academic circles (Porter
2003; Uyarra and Ramlogan 2016; Harris 2021, Isaksen, Trippl, and Mayer 2022). In the
following sections, we shall discuss how clusters can play a key role in contributing to
solving some of the main challenges for European regions.

2.1. Environmental challenges

In this section, we shall focus on environmental challenges as one of the most fundamen-
tal sustainability problems in our lifetime that require urgent attention. The inadequacy
of current policies has led to a growing consensus for a mission- and purpose-driven
policy restructuring of our economy (Bailey et al. 2020; Martin 2021). The European
Commission and national levels’ policies have embraced this approach inspired by Maz-
zucato (2017; 2018), and it has further tripled down to the regional level (Giovannini
et al. 2020; Martin and Sunley 2020). While this new approach is a step in the right direc-
tion, it has drawbacks as it is dominated by top-down ‘one-size-fits-all’ initiatives with
limited knowledge of what is happening ‘on the ground’ in the regions. To effectively
combat environmental challenges, there needs to be a connection between top-down
initiatives and bottom-up approaches, and clusters can play a crucial role in achieving
this (Bours, Wanzenböck, and Frenken 2022; von Wirth et al. 2019; Tödtling et al. 2022).

As we stated in the introduction, we argue that clusters can play a role in combating
environmental challenges by reorientation strategies (Isaksen, Trippl, and Mayer 2022),
which means that they can reuse their existing competences and technologies to move
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into the direction of manufacturing products and equipment which become part of sus-
tainable value chains. In this way, clusters can play an important role in the response to
grand societal challenges. In general, clusters are under increasing pressure to reduce
their greenhouse emissions. Examples of such reorientation strategies would be Norwe-
gian clusters that are producing equipment for the oil and gas industry which are now
diversifying into new markets by producing platforms for offshore wind farms and facili-
ties for offshore fish farming, as well as maritime clusters diversifying from building
supply ships for oil and gas to supply ships for offshore wind and fish farming thus,
becoming part of sustainable value chains. In this context, it is important to remember
that such clusters are constituted by engineering, synthetic knowledge-based firms,
which are not by themselves especially polluting industries. The by far most polluting
part of the oil and gas value chain is when the oil is pumped out of the ground and
used by consumers and industries.

While most innovations require considerable time to adapt and diffuse, innovation for
environmental purposes has in addition risks and costs borne by the inventors while the
benefits (e.g. less pollution) are reaped by the society. Therefore, green innovation and
technology changes require policy interventions, such as pilot studies, subsidized
markets or R&D support that drive the change (Smith and Raven 2012). One example
would be the Ampere ferry project in Norway (Steen et al., 2019; Sjøtun 2019). Public
support, including procurement policies from local and state authorities, played a key
role in driving this change and establishing a new niche for maritime batteries. The
Ampera ferry project has shown to be quite effective in the shift to environmentally
friendly technologies.

Further, energy-intensive sectors, such as chemical, iron, steel, cement and aluminium
have until now been sheltered from strict energy and climate policies over the concern of
potential job losses (mostly in peripheral regions), and national competitiveness. Moving
towards environmentally sustainable practices will require investment in technologies
that decarbonize their production, e.g. through carbon capture and storage (CCS).
These technologies are expensive but can become more feasible when implemented in
clusters where different but related industries can operate in close proximity (Geels,
Sovacool, and Iskandarova 2023). Examples of such clusters’ initiatives are found in
Denmark, Norway, the Netherlands and UK.6 However, it is important to be aware
that this type of projects can also lead to unintended consequences and institutional
change when it is the public procurement actors that create the demands for the firms
operating in the market (Krueger 1974; Stiglitz 2015, p. 32; Mazzucato and Semieniuk
2017). Moreover, it can further lead to less efficient and effective procurement outcomes
than what was intended, often highlighted as governance failures. It is therefore impor-
tant to avoid this type of behaviour, especially where there is general low quality of the
local institutions (Farole, Rodríguez-Pose, and Storper 2011; Rodríguez-Pose and Garci-
lazo 2015).

The majority of industries in European clusters are hardware industries producing
tangible products, and many of them are embedding digital technology into manufactur-
ing. One example of such a cluster is the regional deeptech cluster in and around Eind-
hoven in the Netherlands, which is the result of spin-offs of Philips outsourcing some of
their non-core activities. Eindhoven Technical University also played an important role
in the development of the cluster by educating engineers (Romme 2022). An important
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firm in this cluster is ASML, which is the world leader in delivering hardware and soft-
ware to mass produce patterns on silicon through lithography, making it possible for
TSMC7 in Taiwan to manufacture the most advanced chips for semiconductors that
can be used in green economy activities. A green economy needs a lot of tangible con-
structions and products (windmills, grids, batteries, EVs, semiconductors), and other
types of infrastructure to function, and the existing engineering-based industries in clus-
ters represent a cornerstone in manufacturing such equipment. This demonstrates that
clusters can play a significant role in contributing to transformative change by diversify-
ing into more sustainable industries.

Clusters can also be the base for new sustainable industries such as renewable energy.
Norway has many new, emerging clusters focusing on onshore and offshore wind and
hydrogen energies such as The Norwegian Wind Cluster and the Ocean Hyway
Cluster. This cluster is a leading hydrogen cluster with companies in the maritime
sector, of which almost all had their main activities supporting the oil and gas sector
and now aiming towards diversification and to be part of the hydrogen value chain.
One other example is the national competence cluster in Germany, ExcellBattMat,
which is formed through a collaboration among four regional cluster partners in
Dresden, Munich, Münster and Ulm, and coordinated by the MEET Battery Research
Center at the University of Münster.

Thus, existing clusters can be an important instrument of the green transition as well
as the establishment of new clusters for developing and manufacturing products and
equipment for renewable energy. This is easier to achieve in countries such as
Norway, Sweden and Austria that have organized cluster policies in the form of national
cluster programs (for example, Innovation Norway and VINNOVA), with long-term
funding of clusters (up to more than 10 years), and which require strong cluster manage-
ment organizations to get and retain funding. Thus, without long-term funding of clus-
ters, most firms would hesitate to take on the new challenges. Norway has a state-
supported cluster program known as the Norwegian Innovation Cluster Program. This
program was first initiated in the year 2002 and has since then supported around 100
different clusters that vary in terms of sectoral scope, maturity and degree of global com-
petitiveness. The Norwegian Innovation Cluster Program is designed to help Norwegian
companies develop and grow through increased collaboration and knowledge sharing.
The cluster program operates with three different levels, referring to the age and maturity
of the clusters: Arena (emergent clusters), Arena + and Global Centres of Excellence,
which denote clusters with a global impact. In the context of industries that are well-
established and embedded, there are many examples of emerging clusters that aim for
promoting sustainable and diversified industry development. Austria also has a national
cluster program, National Cluster Platform, established in 2008 by the Ministry of Econ-
omics and Labour (OECD 2022).

Concerning the alignment with transformative policies, in Sweden cluster policies are
aligned with transformative policies of VINNOVA such as the Strategic Innovation
Program (SIP). In Norway Innovation Norway established a specific national cluster,
the Norwegian Hydrogen Cluster (H2 cluster, an Arena cluster), to coordinate clusters
that were interested in hydrogen to promote Norwegian hydrogen clusters
internationally.
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2.2. Smart specialization, promoting diversified specialization

Over the past decade, the European Commission (EU) has introduced place-based
strategies in policy-making, through its Smart Specialization Strategy (S3), promoting
the economic transformation of the European regions based on local capabilities and
competitive strengths (Foray & Lundvall, 2009; McCann and Ortega-Argilés 2015;
Trippl, Asheim, and Miorner 2016). The main idea behind the S3 was to avoid ‘a
one-size-fits-all’ approach to territorial industrial development (Tödtling and
Trippl 2005). Today, missions’ approach is already adapted by the EU Regional Policy
S3 – S4 framework (McCann and Soete 2020). The purpose of Smart Specialization
(S4) is no longer diversification or new path development in itself but ensuring a
more sustainable and inclusive development path within a global perspective of the
UN Sustainable Development Goals (Fitjar, Benneworth, and Asheim 2019; McCann
and Soete 2020).

Clusters are seen as important building blocks for implementing smart specialization
policies (Koschatzky 2014; Saha et al. 2018; Nilsen and Njøs 2022). However, clusters and
policies supporting them have not been as efficient as they could have been due to a lack
of understanding of the importance to change the perspective from a traditional indus-
trial specialization to a diversified specialization. In doing so, clusters can be instrumental
in diversifying individual regional clusters from other clusters nationally and interna-
tionally. Thus, they can improve their competitiveness and innovativeness by diversify-
ing into new industrial path development through related and unrelated diversification.
Related diversification can take place through regional branching (Balland et al. 2019),
when existing cluster firms use their knowledge and technological capabilities to diversify
into new sectors where these resources can be exploited, e.g. when firms building plat-
forms for oil and gas drilling starts constructing platforms for offshore wind farms. Unre-
lated diversification can be realized when firms use new knowledge (e.g. biotechnology)
to diversify and become more technological advanced and competitive in the same sector
(e.g. functional food), when firms use existing knowledge (e.g. composite material) to
diversify to a new sector (e.g. from ski to aviation) (Grillitsch, Asheim, and Trippl
2018; Asheim 2019; Asheim and Herstad 2021), or through cross-specialization
between firms in different clusters (Janssen and Frenken 2019).

In the maritime sector in Norway, one finds examples of complete and highly com-
petitive regional clusters with a broad range of actors, including shipowners, yards,
designers, equipment suppliers and knowledge-intensive business services (Mellbye
et al. 2016; Grillitsch, Asheim, and Nielsen 2021). The clusters are supported by research
institutes and universities in regional and national innovation systems. Such clusters have
a huge potential of promoting related and unrelated diversification to change into more
sustainable industrial path development, as mentioned earlier. In the same region8 in
Norway, where the maritime cluster is located, there is also a marine cluster, which, as
the maritime cluster, is part of the Innovation Norway cluster program, and the regional
S3 strategy pointed at the potential of diversification through cross-fertilization between
the two clusters, which is a key aspect of cluster policies to promote diversified
specialization.

Innovation studies have long recognized the role of various types of complementari-
ties and feedback mechanisms that drive innovation (Kline and Rosenberg, 1986; Arthur
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1988; Dosi 1990), and are important factors in achieving a successful diversified special-
ization through related and unrelated diversification as well as new path creation
(Asheim 2019). Complementarities are crucial for innovation, development and
diffusion if the value of a combination of specific elements or assets is greater than the
sum of the value of each individual element (Haus-Reve, Fitjar, and Rodríguez-Pose
2019). Such complementarities may be found within the value chain – that span industry
boundaries – which means different actors, knowledge bases and business models being
involved in the process or between clusters (Mäkitie et al. 2022). These mechanisms are
not only important in the phase of developing existing cluster structures, but also in early
stages of innovation and diversification processes (Balland et al. 2019). Start-ups and
spin-offs are important for regions to achieve diversification (Boschma, 2017).
Furthermore, clusters can be of strategic importance in this context by facilitating for
large firms in the clusters to support start-ups and spinoffs through being first customer
and further open their international network to the new cluster firms (Ferreira, Tavares,
and Hesterly 2006).

2.3 . Reshoring/regionalization of value chains

With the Global Financial Crisis and the collapse of the Washington consensus of neo-
liberal globalization, GVCs have started to be challenged (Gereffi 2014). Furthermore,
given the recent events, such as the COVID-19 pandemic and the changes in the geopo-
litical landscape, the need for stressing supply chain resilience and security above cost
and efficiency has become crucial. Additionally, the urgent need for securing sustainable
production, including reducing CO2 emissions and prioritizing working conditions and
human rights, highlights the importance of having supply chains closer to the end
market. To achieve this aim, regional clusters can again play a significant role (Grillitsch
and Asheim 2023).

The widely globalized system of production and trade that has been dominating the
world since the 1970s appears not compatible to the modern societies’ needs of sustain-
ability and resilience. On the contrary, a continued globalization driven by transnational
companies’ (TNC) focused on lowering cost, will only increase the problems. However,
the costs faced by local communities have never been taken into consideration by policy
makers (Pegoraro, Propris, and Chidlow 2020).

Another important element that must be taken into consideration in our discussion is
the distinction between internationalization and globalization. Internationalization is a
result of international trade between countries based on the principle of comparative
advantage, while globalization refers to a functional integration of production on a
global scale, orchestrated by TNC (Dicken 2015). While internationalization has
existed since the sixteenth century, globalization first appeared in the 1970s and was
facilitated by technological developments in logistics and communication technologies.
Moreover, the new political move towards a de-globalization and reshoring of value
chains, especially for strategic products such as semiconductors and vaccines, does not
necessarily imply a protectionist trade policy, but a return to a state of internationaliza-
tion and international trade. While the weakness of the global system has become more
evident during the pandemic, further propelled by the war in Ukraine starting in 2022,
we saw the drawback of the system becoming more evident also during the 2008/2009
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financial crash, and through a more widely increased use of protection of own value chain
e.g. the American protection under the Trump’s administration period and now by
Biden’s new strategic industrial and trade policy prohibiting exports of strategic technol-
ogies to China. These supply chain disruptions have highlighted the challenges of maintain-
ing connections around the globe. Further, the urgent need for reducing the environmental
footprint in production and setting the direction towards a more sustainable production –
with a focus on CO2 emissions, working conditions and human rights, as well as on geo-
political risk factors, all draw attention towards the potential positive impact of reshoring
own production capabilities and capacity to achieve supply chain security.

We would argue that clusters, with their embedded knowledge and infrastructure,
may play a significant role in taking advantage of the new opportunities for regions
that arise from the global challenges and in fostering regional resilience (IMF 2022).
In many ways regional clusters represent a meso-level example of GPNs with their hori-
zontal linkages between suppliers and client firms and their vertical linkages between
subcontractors and suppliers and client firms, as is found in the martime cluster in
Sunnmøre, which has a complete regional value chain (Grillitsch, Asheim, and Nielsen
2021) or in a traditional industrial district in Third Italy (Asheim 2000). However, clus-
ters are also parts of GPNs/GVCs and in GPNs/GVCs of strategic products (e.g. semicon-
ductors or pharmaceuticals) or with a too high dependence on certain countries, clusters
in Europe will have to refocus to see if this collaboration in GPNs/GVCs can be replaced
by collaboration within and between regional clusters, in national industrial clusters or
between clusters at a European scale.

In this process of production reshoring there is, in fact, a need to upgrade clusters by
adopting Industry 4.0 technology for automation, digitalization and robotization (Perez
1983; Capello and Lenzi 2022; Grillitsch and Asheim 2023). The higher the regional
specialization in sectors with a rapid adoption of industry 4.0 technologies is, the
larger the impact on regional economic growth. One example of a systematic effort of
upgrading clusters with 4.0 technology can be found in Austria, which in 2015 estab-
lished Platform Industry 4.0 as a membership-based non-profit organization by the Min-
istry for Transport, Innovation and Technology, and a number of stakeholders from
industry and worker organizations. The core mandate of the platform was to facilitate
the implementation of Industry 4.0 and to foster collaboration among relevant stake-
holders with the aim of creating an innovative industrial production sector and boosting
high-quality employment (OECD 2022).

To succeed with a regionalization of value chains, especially in an EU context, certain
policy and framework conditions have to be in place. This means changes in policies and
institutions not only at the local level, but also that an orchestrated set of policies should
be implemented at the EU level. First, EU must introduce conditionalities about CO2

emissions, which the EU has started on by introducing a CO2 emission-based tariff
policy, and by introducing sanctions on trade with Russia in connection with the war
in Ukraine. Secondly, national policies must be introduced in correspondence with EU
policy on these areas to secure that it is European regions which benefit. Also, with
respect to subsidies to renewable investments, e.g. in energy (wind power, solar and
battery) and mobility (EV), as well as in the manufacturing of products of strategic
importance, such as semiconductors, it is important that national policies are in align-
ment with EU policies to balance the heavy subsidies on such products launched by
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the US, in order to level the playing field and ensure the same competitiveness of firms
globally in accordance with the rules of international trade. The challenge for a reshoring
policy is to secure a more sustainable and just production that focuses on all sustainabil-
ity challenges (Grillitsch and Asheim 2023).

3. Discussion and conclusions

This article discusses the important role of clusters in driving transformative innovative
changes focusing on three current challenges that European regions are facing, (i)
Environmental challenges, (ii) regional diversification through smart specialization strat-
egies and (iii) reshoring/regionalization of value chains. We make three main arguments
that partly advance and partly clarify the discussion of the future role of clusters in
addressing societal challenges in European regions.

Firstly, we argue that clusters, through reorientation strategies, can play a vital role in
helping regions address ‘grand challenges’, such as environmental challenges (Amanati-
dou et al. 2014). We argue that even if clusters are not considered as primary policy instru-
ment to achieve transformative changes – as cluster policy belongs to the second framing
of innovation policy – it is important to provide a direction for clusters to develop a more
sustainable industrial diversification. We maintain that this can be achieved by aligning
cluster policies with transformative policies as this will connect the top-down initiative
of mission- and purpose-driven policies and bottom-up approaches.

The tacit nature of much knowledge means that geography and location play a critical
role in the emergence, knowledge sharing and evolution of technology and industries
(Maskell and Malmberg 1999; Balland and Rigby 2017), and clusters in European
regions can play an important role in ensuring this. Thus, clusters need to reposition
their role in a constantly evolving innovation policy landscape and must be considered
within the context of a broader innovation system and new emerging transformative pol-
icies. We argue that this is easier to achieve if clusters are part of national cluster policies.
Such national cluster programs can be found in many European countries, e.g. Norway,
Sweden, Austria, Germany and France. In addition to the national cluster programs,
European regions can also leverage existing policies through reorientation strategies to
align with current challenges and priorities in designing and implementing their S4 strat-
egies to increase the competitiveness of European clusters and drive a sustainable and
inclusive economic development in the long-term.

Secondly, we argue that while clusters are recognized as one of the key actors in the
implementation of the EU Smart Specialization policy, to be relevant in promoting a sus-
tainable transition of industries, clusters need to reorient and enlarge their focus to
include S4- strategies and missions. An important aspect of doing this is to consistently
argue that smart specialization aims to achieve a diversified specialization that makes
regions unique in relation to other regions nationally and internationally. This is still a
remaining challenge especially in more peripheral regions with weak institutions and
governance structures and a modest innovation capacity. The lack of understanding of
the aim of diversified specialization being different from industrial specialization of tra-
ditional cluster policies is an illustration of new policies such as S3 being perceived as just
a relabelling of former policies due to policy path dependence, cognitive lock-ins, and
lack of new narratives among policy makers.
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Lastly, we highlight the challenges faced by supply chain disruptions – particularly in
light of recent events, such as the Covid-19 pandemic and change in the geopolitical land-
scape, which have reinforced a new discussion of reshoring and supply chain resilience
and security. Additionally, the urgent need for securing a sustainable production, includ-
ing reducing CO2 emissions and prioritizing working conditions and human rights,
highlights the importance of having supply chains closer to the end market. To this
end, clusters, with their embedded knowledge and infrastructure, may play a significant
role in taking advantage of the new opportunities for regions that arise from the global
challenges and in fostering regional resilience. In this process of production reshoring
there is a need to upgrade clusters by adopting Industry 4.0 technology for automation,
digitalization and robotization (Grillitsch and Asheim 2023).

To ensure a successful reshoring/regionalization of value chains, specific policies and
framework conditions are essential, such as policy and institutional changes at the local,
national and EU levels. Furthermore, alignment with EU policies on CO2 emissions, sub-
sidies for renewable investments and strategic products is crucial. In the post-neoliberal
era the world has entered, it is now possible to put industrial policy on the political
agenda and to see industrial and innovation policy in close connection. Moreover, in
this context, it is also important to note the alignment of innovation, industrial, trade
and security policy that now are promoted in the US and EU.

In this article, we choose to focus on three of the challenges that European regions are
facing, and how clusters can reposition their role to help solving them to achieve long-
term transformative changes. While our selected challenges may not encompass all
potential obstacles, they do align with the three recommended cluster activities identified
by the EU expert group (EU 2021). Our article contributes by adding theoretical
approaches and links to recent changes in the world economy that significantly has pro-
vided a need for new narratives and understanding of the role of clusters in addressing
societal challenges in European regions. Given the right renewal of cluster policies and
clusters’ role as change agents in regions, clusters can play an important role in
solving the current challenges of European regions and continue to be a key building
block for regional innovation policy.

Notes

1. In this paper, we use national industrial clusters and regional clusters as examples in accord-
ance with Porter’s original definition from 1990, building on Perroux’ work. Our choice to
focus on these definitions is influenced by the observation that the majority of cluster pro-
grams initiated by policy in Europe are on a national scale. For established, traditional
industries, like the automotive sector, we often find national clusters that are essentially
combinations of regional clusters. An example can be seen in the automotive clusters of
both Lower and Upper Austria. In contrast, for emerging industries, especially those in
new energy sectors such as hydrogen (which requires significant capital investment), the
clusters are more nationally focused. A key criterion for being recognized as a cluster in
these emerging industries is membership in a national cluster program, like the Norwegian
Innovation Clusters. As cluster as a term is of great semantic ambiguity, we adopt and accept
a loose terminology definition as Belussi 2015.

2. Clusters are different from regional innovation systems. While clusters are co-located indus-
trial agglomerations with similar or related industries, regional innovation systems consist
of two subsystem of knowledge exploration and exploitation, as well as supporting
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institutions and organisations. Clusters typically represent the knowledge exploitation sub-
system, while regional innovation systems can facilitate several such exploitation subsystems
spanning different sectors of industry within a region.

3. Industry 4.0 refers to the fourth revolution that has taken place in the manufacturing sector,
characterised by automation and the growth of smart, autonomous systems in the factories,
facilitating the use of big data and machine learning.

4. The interviews serve mainly as a source for the empirical clusters located in Norway and
Sweden and was conducted as part for the Swedish Finnish-Norwegian research project
‘Regional Growth Against All Odds (ReGrow) in the period 2018–20.

5. Regional Growth Against All Odds (ReGrow) was supported by the Länsförsäkringar Alli-
ance Research Foundation of Sweden [grant number 2017/01/011], and Regional Resilience
and Sustainable Industrial Restructuring (RegReSir) funded by Regional Research Fund,
Vestland and Research Council of Norway [project number 316539].

6. Norway has a national cluster programme, Norwegian Innovation Clusters run by the
Research Council of Norway, Innovation Norway and SIVA. In Denmark the Ministry
of Industry, Business and Financial Affairs has established national clusters in industrial
strongholds, e.g. in the energy sector due to its strength in wind power. Some of these
national clusters are constituted by regional clusters as e.g. in Advanced Production
with the Odense Robotic cluster. In the Netherlands it is the regional cluster, Food
Valley NL, with Waginingen University & Research as the hub, that is also the Dutch
national cluster in the food industry, while in the UK it is the CBI (Confederation of
British Industry), that initiates regional clusters. Thus, while in most countries it is
public authorities that are responsible for cluster programmes and cluster formation, in
the UK it is a private business organisation, with public support, that has the main respon-
sibility, reflecting the liberal market economy of the UK (OECD 2022).

7. TSMC is one of the world’s largest companies in the production of semiconductors, which
are important components in many electronic devices.

8. Sunnmøre is in Møre and Romsdal county. The location resides between the cities of Bergen
and Trondheim.

Acknowledgements

The authors thank the editor for valuable suggestions and feedback, as well as the anonymous peer
reviewers for insightful comments.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The research for this paper was funded partly by the Swedish Finnish-Norwegian research project
‘Regional Growth Against All Odds (ReGrow)’ supported by the Länsförsäkringar Alliance
Research Foundation of Sweden [grant number 2017/01/011], and Regional Resilience and Sus-
tainable Industrial Restructuring (RegReSir) funded by Regional Research Fund, Vestland and
Research Council of Norway [project number 316539].

ORCID

Silje Haus-Reve http://orcid.org/0000-0002-1801-4596
Bjørn T. Asheim http://orcid.org/0000-0001-8681-0132

12 S. HAUS-REVE AND B. T. ASHEIM

http://orcid.org/0000-0002-1801-4596
http://orcid.org/0000-0001-8681-0132


References

Amanatidou, E., P. Cunningham, A. Gök, and I. Garefi. 2014. “Using Evaluation Research as a
Means for Policy Analysis in a ‘New’ Mission-Oriented Policy Context.” Minerva 52: 419–
438. doi:10.1007/s11024-014-9258-x

Arthur, W. B. 1988. “Self-Reinforcing Mechanisms in Economics.” In The Economy as an Evolving
Complex System, edited by P. W. Anderson, K. J. Arrow, and D. Pines, 9–31.

Asheim, B. T. 2000. “Industrial Districts.” In The Oxford Handbook of Economic Geography, edited
by G. Clark, M. Feldman, and M. Gertler, 413–431. Oxford: Oxford University Press.

Asheim, B. T. 2019. “Smart Specialisation, Innovation Policy and Regional Innovation Systems:
What About New Path Development in Less Innovative Regions?” Innovation: The European
Journal of Social Science Research 32 (1): 8–25. doi:10.1080/13511610.2018.1491001

Asheim, B. T., R. Boschma, and P. Cooke. 2011. “Constructing Regional Advantage: Platform
Policies Based on Related Variety and Differentiated Knowledge Bases.” Regional Studies 45
(7): 893–904. doi:10.1080/00343404.2010.543126

Asheim, B. T., and S. J. Herstad. 2021. “Regional Innovation Strategy for Resilience and
Transformative Industrial Path Development: Evolutionary Theoretical Perspectives on
Innovation Policy.” Eastern Journal of European Studies 12 (Special Issues, August): 43–75.
doi:10.47743/ejes-2021-SI03

Asheim, B. T., A. Isaksen, and M. Trippl. 2019. Advanced Introduction to Regional Innovation
Systems. Cheltenham.: Edward Elgar.

Bailey, D., J. Clark, A. Colombelli, C. Corradini, L. De Propris, B. Derudder, U. Fratesi, et al. 2020.
“Regions in a Time of Pandemic.” Regional Studies 54 (9): 1163–1174.

Balland, P. A., R. Boschma, J. Crespo, and D. L. Rigby. 2019. “Smart Specialization Policy in the
European Union: Relatedness, Knowledge Complexity and Regional Diversification.”
Regional Studies 53 (9): 1252–1268. doi:10.1080/00343404.2018.1437900

Balland, P. A., and D. Rigby. 2017. “The Geography of Complex Knowledge.” Economic Geography
93 (1): 1–23. doi:10.1080/00130095.2016.1205947

Belussi, F. 2015. “The International Resilience of Italian Industrial Districts/Clusters (ID/C)
between Knowledge Re-Shoring and Manufacturing Off (Near)-Shoring.” Investigaciones
Regionales Journal of Regional Research 32: 89–113.

Belussi, F., and M. Trippl. 2018. “Industrial Districts/Clusters and Smart Specialisation Policies.”
In Agglomeration and Firm Performance, edited by F. Belussi and J.-L. Hervas-Oliver, 283–308.
Springer.

Boschma, R. 2017. “Relatedness as Driver of Regional Diversification: A Research Agenda.”
Regional Studies 51 (3): 351–364.

Bours, S. A., I. Wanzenböck, and K. Frenken. 2022. “Small Wins for Grand Challenges. A Bottom-
Up Governance Approach to Regional Innovation Policy.” European Planning Studies 30 (11):
2245–2272. doi:10.1080/09654313.2021.1980502.

Capello, R., and C. Lenzi. 2022. “Uneven Growth Opportunities from Industry 4.0 Across
European Regions.” In The Regional Challenges in the Post-Covid Era, edited by A. Caloffi,
M. De Castris, and G. Perucca, 103–124. Franco Angelli. https://series.francoangeli.it/index.
php/oa/catalog/view/858/705/5106

Cooke, P. 2006. “The Rise of the Cluster Concept in Regional Analysis and Policy: A Critical
Assessment.” In Clusters and Regional Development, edited by B. T. Asheim, P. Cooke, and
R. Martin, 19–47. Routledge.

Crestanello, P., and G. Tattara. 2011. “Industrial Clusters and the Governance of the Global Value
Chain: The Romania–Veneto Network in Footwear and Clothing.” Regional Studies 45 (2): 187–
203. doi:10.1080/00343401003596299

Deegan, J., T. Broekel, and R. D. Fitjar. 2021. “Searching Through the Haystack: The Relatedness
and Complexity of Priorities in Smart Specialisation Strategies.” Economic Geography 97 (5):
497–520. doi:10.1080/00130095.2021.1967739

Dicken, P. 2015. Global Shift. Mapping the Changing Contours of the Global Economy. 7th ed.
SAGE Publications Ltd.

EUROPEAN PLANNING STUDIES 13

https://doi.org/10.1007/s11024-014-9258-x
https://doi.org/10.1080/13511610.2018.1491001
https://doi.org/10.1080/00343404.2010.543126
https://doi.org/10.47743/ejes-2021-SI03
https://doi.org/10.1080/00343404.2018.1437900
https://doi.org/10.1080/00130095.2016.1205947
https://doi.org/10.1080/09654313.2021.1980502
https://series.francoangeli.it/index.php/oa/catalog/view/858/705/5106
https://series.francoangeli.it/index.php/oa/catalog/view/858/705/5106
https://doi.org/10.1080/00343401003596299
https://doi.org/10.1080/00130095.2021.1967739


Dosi, G. 1990. “Finance, Innovation and Industrial Change.” Journal of Economic Behavior &
Organization 13 (3): 299–319. doi:10.1016/0167-2681(90)90003-V

European Commission. 2012. “Guide for Research and Innovation Strategies for Smart
Specialisation (RIS3).” https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_
376_2_en.pdf http://edz.bib.uni-mannheim.de/edz/pdf/swd/2017/swd-2017-0264-en.pdf

European Commission. 2017. “Strengthening Innovation in Europe’s Regions: Towards Resilient,
Inclusive and Sustainable Growth at Territorial Level.” COM 2017: 376. https://ec.europa.eu/
regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf http://edz.bib.uni-mannheim.
de/edz/pdf/swd/2017/swd-2017-0264-en.pdf

European Expert Group on Clusters. 2021. “Recommendation Report.” doi:10.2873/025534. ISBN
978-92-76-30280-3.

Farole, T., A. Rodríguez-Pose, and M. Storper. 2011. “Human Geography and the Institutions That
Underlie Economic Growth.” Progress in Human Geography 35 (1): 58–80. doi:10.1177/
0309132510372005

Ferreira, M. P., A. T. Tavares, and W. Hesterly. 2006. “Evolution of Industry Clusters Through
Spin-Offs and the Role of Flagship Firms.” In Multinationals, Clusters and Innovation: Does
Public Policy Matter?, edited by Ana Teresa Tavares and Aurora Teixeira, 87–106. London:
Palgrave Macmillan UK.

Fitjar, R. D., P. Benneworth, and B. T. Asheim. 2019. “Towards Regional Responsible Research and
Innovation? Integrating RRI and RIS3 in European Innovation Policy.” Science and Public
Policy 46 (5): 772–783. doi:10.1093/scipol/scz029

Foray, D., and B. A. Lundvall. 2009. “The Knowledge-Based Economy: from the Economics of
Knowledge to the Learning Economy.” In The Economic Impact of Knowledge (pp. 115–121).
Routledge.

Foray, D., P. A. David, and B. Hall. 2009. “Smart Specialisation – The Concept.” Knowledge
Economists Policy Brief No. 9, June. European Commission. https://ec.europa.eu/invest-in-
research/pdf/download_en/kfg_policy_brief_no9.pdf.

Foroohar, R. 2022. Homecoming. The Path to Prosperity in the Post-Global World. Penguin
Random House.

Geels, F. W., B. K. Sovacool, and M. Iskandarova. 2023. “The Socio-Technical Dynamics of Net-
Zero Industrial Megaprojects: Outside-In and Inside-Out Analyses of the Humber Industrial
Cluster.” Energy Research & Social Science 98: 103003.

Gereffi, G. 2014. “Global Value Chains in a Post-Washington Consensus World.” Review of
International Political Economy 21 (1): 9–37. doi:10.1080/09692290.2012.756414

Giovannini, E., P. Benczur, F. Campolongo, J. Cariboni, and A. R. Manca. 2020. “Time for
Transformative Resilience: The COVID-19 Emergency. No. JRC120489. Joint Research
Centre (Seville site).

Grillitsch, M., and B. T. Asheim. 2023. “Towards Regenerative Regional Development in
Responsible Value Chains: An Agentic Response to Recent Crisis.” European Planning
Studies. doi: 10.1080/09654313.2023.2205890

Grillitsch, M., B. T. Asheim, and H. Nielsen. 2021. “Temporality of Agency in Regional
Development.” European Urban and Regional Studies 29 (1): 107–125. doi:10.1177/
09697764211028884

Grillitsch, M., B. T. Asheim, and M. Trippl. 2018. “Unrelated Knowledge Combinations: The
Unexplored Potential for Regional Industrial Path Development.” Cambridge Journal of
Regions, Economy and Society 11: 257–274. doi:10.1093/cjres/rsy012

Harris, J. L. 2021. “Rethinking Cluster Evolution: Actors, Institutional Configurations, and New Path
Development.” Progress in Human Geography 45 (3): 436–454. doi:10.1177/0309132520926587

Haus-Reve, S., R. D. Fitjar, and A. Rodríguez-Pose. 2019. “Does Combining Different Types of
Collaboration Always Benefit Firms? Collaboration, Complementarity and Product
Innovation in Norway.” Research Policy 48 (6): 1476–1486. doi:10.1016/j.respol.2019.02.008

Humphrey, J., and H. Schmitz. 2002. “How Does Insertion in Global Value Chains Affect
Upgrading in Industrial Clusters?” Regional Studies 36 (9): 1017–1027. doi:10.1080/
0034340022000022198

14 S. HAUS-REVE AND B. T. ASHEIM

https://doi.org/10.1016/0167-2681(90)90003-V
https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf
https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf
http://edz.bib.uni-mannheim.de/edz/pdf/swd/2017/swd-2017-0264-en.pdf
https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf http://edz.bib.uni-mannheim.de/edz/pdf/swd/2017/swd-2017-0264-en.pdf
https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf http://edz.bib.uni-mannheim.de/edz/pdf/swd/2017/swd-2017-0264-en.pdf
https://ec.europa.eu/regional_policy/sources/docoffic/2014/com_2017_376_2_en.pdf http://edz.bib.uni-mannheim.de/edz/pdf/swd/2017/swd-2017-0264-en.pdf
https://doi.org/10.2873/025534
https://doi.org/10.1177/0309132510372005
https://doi.org/10.1177/0309132510372005
https://doi.org/10.1093/scipol/scz029
https://ec.europa.eu/invest-in-research/pdf/download_en/kfg_policy_brief_no9.pdf
https://ec.europa.eu/invest-in-research/pdf/download_en/kfg_policy_brief_no9.pdf
https://doi.org/10.1080/09692290.2012.756414
https://doi.org/10.1080/09654313.2023.2205890
https://doi.org/10.1177/09697764211028884
https://doi.org/10.1177/09697764211028884
https://doi.org/10.1093/cjres/rsy012
https://doi.org/10.1177/0309132520926587
https://doi.org/10.1016/j.respol.2019.02.008
https://doi.org/10.1080/0034340022000022198
https://doi.org/10.1080/0034340022000022198


International Monetary Fund. 2022. “Global Trade and Value Chains During the Pandemic.”
World Economic Outlook: War Sets Back the Global Recovery April 2022: 89–107.

Isaksen, A., M. Trippl, and H. Mayer. 2022. “Regional Innovation Systems in an Era of Grand
Societal Challenges: Reorientation Versus Transformation.” European Planning Studies 30
(11): 2125–2138. doi:10.1080/09654313.2022.2084226.

Janssen, M., and K. Frenken. 2019. “Cross-specialisation Policy: Rationales and Options for
Linking Unrelated Industries.” Cambridge Journal of Regions, Economy and Society 12: 195–
212. doi:10.1093/cjres/rsz001

Kitsos, T., S. M. Grabner, and A. Carrascal-Incera. 2023. “Industrial Embeddedness and Regional
Economic Resistance in Europe.” Economic Geography 99 (3): 227–252. doi:10.1080/00130095.
2023.2174514.

Kline, S.J. and N. Rosenberg. 1986. “An Overview of Innovation.” In The Positive Sum Strategy:
Harnessing Technology for Economic Growth, edited by R. Landau, and N. Rosenberg, p. 285.
Washington DC: National Academy Press.

Kommunal- og Moderniseringsdepartementet (KMD). 2018. Smart Spesialisering som Metode for
Regional Næringsutvikling. Oslo: Veileder.

Koschatzky, K. 2014. “New Forms of Regional Interaction between Universities and Industry:
Evidence from Germany.” Arbeitspapiere Unternehmen und Region R3/2014.

Krueger, A. O. 1974. “The Political Economy of the Rent-Seeking Society.” The American
Economic Review 64 (3): 291–303.

Martin, R. 2021. “Rebuilding the Economy from the Covid Crises: Time to Rethink Regional
Studies?” Regional Studies, Regional Science 8 (1): 143–161.

Martin, R., and P. Sunley. 2020. “Regional Economic Resilience: Evolution and Evaluation.”
Handbook on Regional Economic Resilience: 10–35.

Maskell, P., and A. Malmberg. 1999. “Localised Learning and Industrial Competitiveness.”
Cambridge Journal of Economics 23 (2): 167–185. doi:10.1093/cje/23.2.167

Mazzucato, M. 2018. “Mission-oriented Innovation Policies: Challenges and Opportunities.”
Industrial and Corporate Change 27 (5): 803–815. doi:10.1093/icc/dty034.

Mazzucato, M., and G. Semieniuk. 2017. “Public Financing of Innovation: New Questions.”Oxford
Review of Economic Policy 33 (1): 24–48. doi:10.1093/oxrep/grw036

Mäkitie, T., J. Hanson, M. Steen, T. Hansen, and A. D. Andersen. 2022. “Complementarity
Formation Mechanisms in Technology Value Chains.” Research Policy 51 (7): 104559. doi:10.
1016/j.respol.2022.104559

McCann, P., and R. Ortega-Argilés. 2015. “Smart Specialization, Regional Growth and
Applications to European Union Cohesion Policy.” Regional Studies 49 (8): 1291–1302.
doi:10.1080/00343404.2013.799769

McCann, P., and L. Soete. 2020. Place-based Innovation for Sustainability. Publications Office of
the European Union. https://publications.jrc.ec.europa.eu/repository/handle/JRC121271

Mellbye, C. S., A. Rialland, E. A. Holthe, E. W. Jakobsen, and A. Minsaas. 2016.Maritim Næring i
det 21. Århundret-Prognoser, Trender og Drivkrefter. Menon Economics.

Miedzinski, Michal, K. Ciampi Stancova, M. Matusiak, and L. Coenen. 2021. “Addressing
Sustainability Challenges and Sustainable Development Goals via Smart Specialisation.
Towards a Theoretical and Conceptual Framework.” EUR 30864 EN. Publications Office of
the European Union, Luxembourg. ISBN 978-92-76-42380-5. doi:10.2760/410983. JRC126448.

Nakicenovic, N., C. Zimm, M. Matusiak, and K. Ciampi Stancova. 2021. “Smart Specialisation,
Sustainable Development Goals and Environmental Commons. Conceptual Framework in
the Context of EU Policy.” EUR 30882 EN. Publications Office of the European Union,
Luxembourg. ISBN 978-92-76-43335-4. doi:10.2760/766406. JRC12665.

Nilsen, T., and R. Njøs. 2022. “Emergence of New Industries in Peripheral Regions: The Role of
Narratives in Delegitimation of Onshore Wind in the Arctic Finnmark Region.” Regional
Studies, Regional Science 9 (1): 603–617. doi:10.1080/21681376.2022.2122863

OECD. 2022. “Promoting Start-Ups and Scale-Ups in Denmark’s Sector Strongholds and
Emerging Industries.” OECD. https://www.oecd.org/publications/promoting-start-ups-and-
scale-ups-in-denmark-s-sector-strongholds-and-emerging-industries-8f9bd7b0-en.htm.

EUROPEAN PLANNING STUDIES 15

https://doi.org/10.1080/09654313.2022.2084226
https://doi.org/10.1093/cjres/rsz001
https://doi.org/10.1080/00130095.2023.2174514
https://doi.org/10.1080/00130095.2023.2174514
https://doi.org/10.1093/cje/23.2.167
https://doi.org/10.1093/icc/dty034
https://doi.org/10.1093/oxrep/grw036
https://doi.org/10.1016/j.respol.2022.104559
https://doi.org/10.1016/j.respol.2022.104559
https://doi.org/10.1080/00343404.2013.799769
https://publications.jrc.ec.europa.eu/repository/handle/JRC121271
https://doi.org/10.2760/410983
https://doi.org/10.2760/766406
https://doi.org/10.1080/21681376.2022.2122863
https://www.oecd.org/publications/promoting-start-ups-and-scale-ups-in-denmark-s-sector-strongholds-and-emerging-industries-8f9bd7b0-en.htm
https://www.oecd.org/publications/promoting-start-ups-and-scale-ups-in-denmark-s-sector-strongholds-and-emerging-industries-8f9bd7b0-en.htm


Pegoraro, D., L. De Propris, and A. Chidlow. 2020. “De-Globalisation, Value Chains and
Reshoring.” In Industry 4.0 and Regional Transformations, edited by L. De Propris and D.
Bailey, 152–175.

Perez, C. 1983. “Structural Change and Assimilation of New Technologies in the Economic and
Social Systems.” Futures 15 (5): 357–375. doi:10.1016/0016-3287(83)90050-2

Perroux, F. 1955. “Note sur les notion de pole de croissance.” Economie Appliquee 7 (1–2): 307–
320.

Porter, M. E. 1990. “The Competitive Advantage of Notions.” Harvard Business Review 73: 91.
Porter, M. E. 2003. “The Competitive Advantage of Regions.” Regional Studies 6 (7): 549–578.
Porter, M. E. 1998. “Clusters and the New Economics of Competition.” Harvard Business Review

76 (6): 77–90.
Rodríguez-Pose, A., and E. Garcilazo. 2015. “Quality of Government and the Returns of

Investment: Examining the Impact of Cohesion Expenditure in European Regions.” Regional
Studies 49 (8): 1274–1290. doi:10.1080/00343404.2015.1007933

Romme, A. G. L. 2022. Against All Odds: How Eindhoven Emerged as a Deeptech Ecosystem Systems
10 (4): 119.

Saha, N., T. Sáha, and P. Sáha. 2018. “Cluster Strategies and Smart Specialisation Strategy: Do they
Really Leverage on Knowledge and Innovation-Driven Territorial Growth?” Technology
Analysis & Strategic Management 30 (11): 1256–1268.

Schot, J., and Steinmueller, W. E. 2018. “Three Frames for Innovation Policy: R&D, Systems of
Innovation and Transformative Change.” Research Policy 47 (9): 1554–1567.

Sjøtun, S. G. 2019. “A Ferry Making Waves: A Demonstration Project ‘doing’ Institutional Work
in A Greening Maritime Industry.” Norsk Geografisk Tidsskrift-Norwegian Journal of Geography
73 (1): 16–28.

Smith, A., and R. Raven. 2012. “What is Protective Space? Reconsidering Niches in Transitions to
Sustainability.” Research Policy 41 (6): 1025–1036.

Steen, M., and R. Njøs, 2019. “Green Restructuring, Innovation, and Transitions in Norwegian
Industry: The Role of Economic Geography.” Norsk Geografisk Tidsskrift-Norwegian Journal
of Geography 73 (1): 1–3.

Stiglitz, J. E. 2015. Reconstructing Macroeconomic Theory to Manage Economic Policy (pp. 20–56).
Palgrave Macmillan UK.

Trippl, M., B. Asheim, and J. Miörner. 2016. “Identification of Regions with Less-Developed
Research and Innovation Systems.” Innovation Drivers and Regional Innovation Strategies 40:
23–29.

Tödtling, F., and M. Trippl. 2005. “One Size Fits All? Towards a Differentiated Regional Innovation
Policy Approach” Research Policy 34 (8): 1203–1219. doi:10.1016/j.respol.2005.01.018

Tödtling, F., M. Trippl, and V. Desch. 2022. “New Directions for RIS Studies and Policies in the
Face of Grand Societal Challenges.” European Planning Studies 30 (11): 2139–2156. https://doi.
org/10.1080/09654313.2021.1951177.

Uyarra, E., and R. Ramlogan. 2016. “The Impact of Cluster Policy on Innovation.” In Handbook of
Innovation Policy Impact, edited by J. Edler, P. Cunningham, A. Gök, and P. Shapira, 196–238.
Edward Elgar Publishing. https://doi.org/10.4337/9781784711856

Von Wirth, T., L. Fuenfschilling, N. Frantzeskaki, & L. Coenen. 2019. “Impacts of Urban Living
Labs on Sustainability Transitions: Mechanisms and Strategies for Systemic Change Through
Experimentation.” European Planning Studies 27 (2): 229–257.

Xiao, J., R. Boschma, and M. Andersson. 2018. “Resilience in the European Union: The Effect of
the 2008 Crisis on the Ability of Regions in Europe to Develop New Industrial Specializations.”
Industrial and Corporate Change 27: 15–47. doi:10.1093/icc/dtx023

16 S. HAUS-REVE AND B. T. ASHEIM

https://doi.org/10.1016/0016-3287(83)90050-2
https://doi.org/10.1080/00343404.2015.1007933
https://doi.org/10.1016/j.respol.2005.01.018
https://doi.org/10.1080/09654313.2021.1951177
https://doi.org/10.1080/09654313.2021.1951177
https://doi.org/10.4337/9781784711856
https://doi.org/10.1093/icc/dtx023

	Abstract
	1. Introduction
	2. Clusters and regional innovation policies in Europe
	2.1. Environmental challenges
	2.2. Smart specialization, promoting diversified specialization
	2.3 . Reshoring/regionalization of value chains

	3. Discussion and conclusions
	Notes
	Acknowledgements
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


