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Abstract: European regions are facing many important challenges, as the need to recover from the
pandemic coincides with the need to carry out the green and digital transitions foreseen in the
European Green Deal, making the task harder, especially for less-developed regions. The paper
considers making use of regional intellectual capital in the context of smart specialisation strategies
(S3) as the most effective way to address these challenges and achieve smart, sustainable and inclusive
growth. This is viewed through a closer look at two specific cases of Greek regions that are behind
the EU mean in terms of development and innovation: Central Macedonia and Western Macedonia.
Development trends, available intellectual capital and current smart specialisation strategies in these
regions are examined. These result in concrete, evidence-based suggestions on how they can make
maximum use of intellectual capital for the next generation of smart specialisation strategies to
achieve growth via a focus on more innovative and sustainable activities.

Keywords: intellectual capital; smart specialisation strategies; human capital; social capital; regional
development; sustainable development

1. Introduction

Presently, European regions are facing a host of important challenges. The COVID-19
pandemic created major economic disruptions. The need to recover from the pandemic
coincides with the need to carry out green and digital transitions foreseen in the European
Green Deal, making the task harder [1]. The challenge is even greater in the less-developed
countries of the European Union (EU). In Greece, for example, which is consistently behind
the European innovation performance, the pandemic’s impact was exacerbated by the
persistent effects of economic crisis, unemployment and brain drain [2]. As was also the
case in many other countries, the consequences of the pandemic were associated with
numerous disruptions in the functioning of markets, leading to uncertainty, financial
losses, interrupted transactions and disruptions in supply chains. The pandemic crisis
has also exposed shifts in consumption patterns and ways of meeting demand, which are
particularly noticeable in food markets [3].

Addressing these challenges requires a mobilisation of stakeholders that is both broad
and decisive to utilise all available resources and achieve smart, sustainable and inclusive
growth in EU regions, in particular, less-developed ones, that targets the European Cohesion
Policy [4]. Stakeholder engagement for innovation and new technologies can be used to
address pressing environmental issues and create sustainable growth [5].

The central premise of the present paper is that this ambitious goal can be served
by making use of regions’ available intellectual capital via regional smart specialisation
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strategies, as this approach represents an effective and broad utilisation of a region’s
resources. These concepts—intellectual capital and smart specialisation strategies—will be
briefly explained below. The following sections will then explore practical examples via a
closer look at two Greek regions that are behind the EU mean in terms of development and
innovation: Central Macedonia and Western Macedonia. Development trends, available
intellectual capital and current smart specialisation strategies in these two regions are
examined.

It should be noted that the paper follows a loose, descriptive analysis type of quali-
tative research methodology. It reviews the key concepts and then focuses on exploring
the two regions of Central Macedonia and Western Macedonia as case studies, in order to
arrive at concrete, evidence-based suggestions on how they can make maximum use of
intellectual capital for the next generation of smart specialisation strategies towards smart
sustainable growth.

2. Literature Review

Intellectual capital is a concept formulated in the 1990s [6] although it does not seem to
have had or have a generally accepted definition [7] apart from representing the combined
intangible assets of a company [8]. However, since the performance of firms is not solely
dependent on their own research and development performance but is highly dependent
on developments in nearby firms and universities [9], it makes sense to view intellectual
capital on a wider scale, focusing on a country or region. In terms of regional policy, it is
taken to represent the combined intangible, human-related aspects of regional innovation
and development. It can include concepts such as human capital and social capital, which,
together, are often seen as one of the main determinants of competitiveness and economic
growth [10]. Currently, attention is drawn to the fact that intellectual capital is one of
the most valuable resources of enterprises, which helps in their sustainable development.
The components of intellectual capital are human capital, structural capital and relational
capital [11]. In the literature dealing with the benchmarking of innovation, intellectual
capital is considered a key component, an enabler that determines the actual impact of
knowledge, technology and economic factors in innovation [12–14]. It would therefore
make sense to consider intellectual capital as a key component of the innovation process,
regional innovation systems and—of course—innovation strategies [15,16].

The term “Smart Specialisation Strategy” (abbreviated henceforth as S3) can trace
its origins to a theoretical approach by Landabaso [17] and a small group set up by the
European Commission in the early 2010s. It was built on the idea of supporting economic
growth by focusing on selective activities and the competitive advantages of a territory
and identifying ways of collaboration in innovation and knowledge exchange within
the territory, as well as between it and other territories [18]. In practical terms, a smart
specialisation strategy includes an analysis of the national/regional context and potential
for innovation, sets up an inclusive governance structure, defines a shared vision about the
future of the country/region, selects a limited number of priorities for national/regional
development and establishes a policy mix for innovation, which assesses using monitoring
and evaluation mechanisms [19]. S3 was implemented in practice shortly after its theoretical
framework was developed and has been a pillar of the EU Cohesion Policy since the 2014–
2020 funding cycle [4]. Smart specialisation is the cornerstone of regional innovation
policy in the EU. According to the EU guidelines, the smart specialisation process can be
applied regardless of the development level or the level of innovation in the region. This
can be implemented in both the most developed and the least innovative regions. Smart
specialisations are particularly important for regions with a low level of innovation and
should take into account the specific innovation challenges [20].

The central idea behind S3, in a nutshell, is that countries or regions should identify
a limited number of priority areas for knowledge-based investments, focusing on their
strengths and comparative advantages in high-value-added activities [21]. Thanks to being
specialised in a particular field, it is easier to achieve success. Regions focusing on where
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they are successful achieve the right economies of scale and leadership positions [22]. This
signified a departure from the one-size-fits-all, country-oriented policy, and an acknowl-
edgement that each region has a different economic and institutional setting determining
the potential for future development [23]. Smart specialisation is, essentially, a policy
prioritisation agenda applied to the regional level, based on the idea that innovation policy
should foster strategic technological diversification around a region’s core activities [24].
S3 originated in debates about non-spatial innovation policy, but it has evolved into a
place-based approach and has gradually become synonymous with regional innovation
policy in the EU [25].

Apart from the selectivity of policy intervention to specific priority areas or sectors
(also known as investment priorities), S3 is also characterized by an entrepreneurial dis-
covery process (EDP), which involves the public and private sectors operating together to
identify and select the activities that can benefit the most from public intervention [26]. By
encouraging a process of entrepreneurial discovery and locating new opportunities and
activities across local themes and sectors that the region is strong in, new technologies and
innovations can be developed, especially new general-purpose technologies, and strong
knowledge linkages can be established [24]. Stakeholders should recognise new opportuni-
ties and their capacity to translate them into concrete actions and projects and transmit this
information to policymakers [24].

In addition, S3 includes searching for complementarities between different policy do-
mains, building on another key concept for modern innovation policy: Self-discovery [27].
Self-discovery is based on a process of experimentation that shows what works in what con-
text and what does not work. In this sense, failures are also important to identify successes
by comparison. However, it requires the constant and methodical use of experimentation
with pilots, indicators, monitoring and evaluation procedures [28].

As will be explained in the relevant section below, S3 has evolved not only into the
main instrument for regional policy in the EU but also into a major instrument for achieving
the goal of smart and sustainable growth. Currently, the concerns of climate change drive
innovation toward sustainable growth, with one determining the other, and S3 as a key
tool for implementing both concepts [29]. This is even more relevant in the context of smart
and carbon-neutral cities and regions and the implementation of the European Green Deal.
To deal with these challenges, new policies should reinforce the pre-existing alignment
between S3 and sustainability into what has also been called “S4” to include sustainability
as the fourth “S” [18].

3. Innovation and Intellectual Capital in Central Macedonia and Western Macedonia

Central Macedonia and Western Macedonia are two neighbouring NUTS 2-level
regions in the northern part of Greece (see Figure 1). Despite their proximity, connectedness
and several common features, they are also very different in many ways, which makes it
particularly interesting that they are examined together in terms of current status as well as
development potential.

Central Macedonia is the second most important region in Greece in terms of size,
population and GDP. The region’s importance is mainly due to the city of Thessaloniki (the
second-largest city in Greece), which is a major urban centre, an important commercial
and transport hub for SE Europe and an innovation hub with considerable public research
infrastructures and the largest University in Greece. The most important services sectors in
the region are financial services, transport and communications, recreational, tourism and
transport services. The manufacturing sector is dominated by medium-to-low-technology
SMEs in the food industry, textiles and clothing, non-metallic mineral products and furni-
ture. Larger companies are found in industries such as metal production, chemicals and
plastics. The main exporting sectors are textiles, food and drink, chemicals and plastics [30].

In contrast, Western Macedonia is a mountainous, rural region with few urban centres,
approximately seven times smaller than its neighbour in population, and has one of the
lowest GDPs in Greece. It is endowed with rich natural resources, as well as natural
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beauty, although the former has traditionally worked to the detriment of the latter. Major
lignite deposits have turned it into the heart of Greek electricity production since the mid-
20th century, causing environmental degradation and health issues. Other manufacturing
activities include traditional sectors such as marble, saffron, fruits, local wines, furs and
leather manufacturing and specialised arts and crafts. In the services sector, retail and
wholesale trade, tourism and public administration services are the most important sectors
in terms of value-added [31,32].

The two regions are facing different sets of challenges, although most of these are
highly related to the ongoing financial crisis in Greece since 2009 [33]. Central Macedonia
has suffered from steep reductions in consumption due to the crisis and negative trends in
the tourism, services and manufacturing sectors. These issues were reinforced by significant
delays in basic infrastructure projects, such as roads, airports and the Thessaloniki metro
system, and low investments by the private sector, which is oriented mainly towards
low-value-added sectors with limited innovation potential. The slow pace of restructuring
in combination with de-industrialisation, the migration of industries to neighbouring low-
labour-cost countries, low levels of FDI and a downturn in the construction sector are also
obstacles that are preventing the region’s recovery [32,33].

Western Macedonia, meanwhile, has consistently had the highest unemployment rate
in Greece and one of the highest youth unemployment rates in the EU, and one of the
lowest per capita GDPs in Greece. The local economy is characterised by small companies,
traditional industries, high unemployment and low competitiveness. These deficiencies
were magnified by the crisis, as well as discontinuities in local Research and Innovation
(R&I) policies. De-industrialisation and the migration of labour-intensive industries to
neighbouring low-cost countries have hit an already weak economy [33]. This situation
is further exacerbated by an ambitious ongoing transition from coal, with the region’s
power stations scheduled to all shut down by 2028 [32]. This threatens to further increase
unemployment and poverty, including energy poverty, unless important measures are
taken to compensate for it [34–36].
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The Regional Innovation Scoreboard (RIS), the EU’s instrument for benchmarking
regional innovation [37], lists Central Macedonia as a “moderate innovator” and Western
Macedonia as an “emerging innovator”, which are the two lowest categories out of the
four in the ranking. Central Macedonia is stronger than average in terms of its SMEs’
innovative capacity but weaker than average in patent applications, lifelong learning and
business-sector R&D expenditure. Western Macedonia is stronger than average in non-
R&D innovation expenditures, innovative SMEs collaboration and the percentage of the
population with tertiary education, but weaker in business-sector R&D expenditure, design
applications and employment in knowledge-based activities [37].

The two regions are lacking in terms of innovation performance, even compared to
other Greek regions. Central Macedonia is mid-ranked by Greek standards, but this means
that it punches well below its weight in terms of GDP and urban development. Western
Macedonia is at the bottom of the Greek rankings [37]. This can largely be explained by the
fact that Central Macedonia’s economy, while large, is focused mainly on low-value-added
sectors with little innovation potential. Western Macedonia’s already weak economy was
primarily focused on electricity production, which is closing down, as well as on traditional
sectors, which also have limited potential for innovation.

This, however, does not mean that there is no potential for innovation in these regions.
They also have some important advantages in terms of innovation and intellectual capital.
Central Macedonia is an important innovation hub and home to several large universities
and research centres [30]. Western Macedonia, while smaller and more decentralised, is
also home to a major regional university with a presence in many cities as well as research
institutions of important size for the region [38].

The Greek Research, Technological Development and Innovation (RTDI) System shows
intellectual capital strengths in general, such as good performance in co-financed EU
Framework Programmes, a substantial Greek representation in international research
networks and projects of the European Roadmap for Research Infrastructures. Moreover,
there are highly educated human resources within the country along with “pockets” of
excellence in public research and academic institutions and the private sector, as well as
good performance (above the EU average) regarding scientific publications [39].

Despite the serious brain drain that has afflicted Greece since the start of the financial
crisis more than a decade ago [33], both regions have significant percentages of highly
educated young people. The drawback, as is common in Greece, is that most of this
education is not focused on fields with strong R&D and innovation potential, there is
little connection between universities and the market [40] and lifelong learning and skills
training is well behind the EU average [41].

In addition, while both regions are home to innovative businesses [42], there is a great
deal of room for growth, as well as for a reorientation of the regional economies towards
more innovative sectors and practices. The start-up ecosystem in Greece can play a key role
as a driver of further innovation by making use of the available intellectual capital [43], but
the nascent innovative start-up scene is facing many obstacles. Apart from the lack of en-
trepreneurial skills and training [44], these include underdeveloped collaborative networks,
low R&D investments, an unfriendly business environment afflicted by bureaucracy, and
obsolete, punitive business legislation, which creates a constant fear of bankruptcy [45–47].
See Table 1 for a summary of the two regions’ main features.
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Table 1. Summary of the comparison between innovation levels in Central Macedonia and Western
Macedonia.

Central Macedonia Western Macedonia

Moderate Innovator (3rd out of 4 categories) Emerging Innovator (4th out of 4 categories)

Stronger than average in terms of its SMEs’
innovative capacity

Stronger than average in non-R&D innovation
expenditures, innovative SMEs collaboration,
and the percentage of population with tertiary
education

Weaker than average in patent applications,
lifelong learning and business-sector R&D
expenditure

Weaker than average in business-sector R&D
expenditure, design applications and
employment in knowledge-based activities

4. Current State of S3 in Central Macedonia and Western Macedonia

Smart Specialisation Strategies (S3), with their focus on the entrepreneurial discovery
process and the focus of the local economy on sectors with high potential on which a region
has competitive advantages [4], can work as a catalyst for making use of intellectual capital
to achieve smart and sustainable growth [29]. Currently, the previous programming period
(2014–2020) for S3 in the EU has ended and the new one (2021–2027) is about to begin [48].
This allows for a brief review of what previous S3s have accomplished in Greece, and the
two regions specifically, and for important insight toward the next set of S3s. Note that,
since S3 in Greece has been following a hybrid model where there are overall national
guidelines in innovation strategies while, at the same time, regions could shape their own
specific focus [49], it makes sense to view the two regions through the prism of the overall
national innovation strategy of Greece.

The 2014–2020 period of S3 for Greece overall has highlighted eight specific fields
of priority that have been pursued during this period: (1) Agrofood; (2) Life Sciences
and Health-Pharma, (3) Information and Communication Technologies; (4) Energy; (5)
Environment and Sustainable Development; (6) Transport and Logistics; (7) Materials-
Construction; (8) Culture-Tourism-Cultural and Creative Industries [50]. Out of these
eight national priorities, four (Agrofood, Tourism-Culture, Materials, Life Sciences and
Health) were seen as “vertical” priorities at the regional level, reflecting the needs of the
private sector, while the other four (ICT, Energy, Transport and Environment) were more
“horizontal” supporting areas that reinforce entrepreneurship and innovation in most
regions [39].

The connection between national and regional priorities is evident in the cases of Cen-
tral Macedonia and Western Macedonia. In the former, S3s focused on eight sectors. Again,
four were selected as “champion sectors” in the sense that they decisively add to the Gross
Added Value of the region, employ a significant number of workers, maintain critical mass
and exhibit intrinsic dynamics and extroversion. These were (1) Agrofood, (2) Construction
Materials, (3) Textile and Clothing and (4) Tourism. They were supplemented by four
“horizontal support sectors”, all technological, selected to act as catalysts for increasing
innovation, competitiveness and extroversion. These were (5) ICT, (6) Energy Technologies,
(7) Environmental Technologies and (8) Transport and Logistics Technologies [51].

Western Macedonia had four S3 priority sectors in total, which simply reflected
key activities in the region, including traditional activities. These were (1) Agrofood,
(2) Environment and Energy, including integrated waste management and district heating
(only in the regional units of Kozani and Florina), (3) Breeding of fur-bearing animals and
manufacturing of leather products (only in the regional units of Kastoria and Kozani) and
(4) Tourism [31]. This is a low number of priorities compared to most EU regions. Unlike
other European regions in a transition from coal, which often focus on technologically
advanced priority sectors, the focus in Western Macedonia is on sectors that are related,
not very complex and closely aligned to the region’s economic profile [52].

S3 experience at the national level during the last period has shown that Greek regions
do not focus enough on manufacturing sectors (except for food processing), several of the
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sectors the regions traditionally focused on have a low potential for innovation, regions lag
behind in “Key Enabling Technologies” (except for ICT), new technologies must be defused
to industry and only three Greek regions (Attica, Epirus and Crete) showed a consistent
tendency of supporting entrepreneurship through a collaboration between academia and
the private sector [39].

During the 2014–2020 period, the framework within which the Greek regional and
national authorities have designed S3 has evolved significantly [49]. Facing a deadline
to submit operational programmes, authorities tried, under pressure, to cope both with
the drafting and—particularly—the subsequent implementation of the S3 approaches,
struggling with new concepts that many of them had no experience with [53]. This meant
that halfway through the period, many authorities and stakeholders were struggling with
S3 implementation [49].

Experience from this period shows that the entrepreneurial discovery process that is
central to S3 was implemented in different timeframes and formats in different regions.
Even where this has been executed promptly, issues in S3 coordination from local author-
ities, which were often reluctant to become actively involved, have caused a loss of the
social capital acquired through the mobilisation of stakeholders during the Entrepreneurial
Discovery Process (EDP) and consultation processes during planning [54]. Moreover, the
creation of an S3 monitoring system, which was essential for the evaluation and adaptation
of the strategies, was slow to take off, with several issues in the selection of dedicated
regional indicators that captured the logic of each regional S3 while differing from national
ones [49]. Despite these difficulties, however, Greek S3 during this first period has pro-
duced tangible results, meeting policymakers’ expectations, increasing competitiveness
and producing growth, especially in the manufacturing, scientific and financial spheres [4].

While the impact of S3 has often been difficult to effectively monitor and measure in
practice, research has found that innovation development in line with the S3 approach is
linked to GDP per capita growth in less-developed regions [29], such as the Greek ones.
While the obstacles mentioned above persisted in such regions, the overall experience was a
positive one, providing experience and know-how to involve stakeholders and authorities.
The first generation of S3s has succeeded in bringing many different policymakers together
and has improved prioritisation, even if this success is not universal and even though
concrete results are also based on a variety of regulatory requirements outside S3, such as
local legislation [55].

This is a common theme of the S3 impact in less-developed southern European re-
gions [4], which were also lagging behind advanced European countries in terms of R&I.
There, too, local conditions have caused difficulties in the implementation of S3. These
included both administrative and regulatory obstacles, as well as a lack of human resources
to implement such a challenging policy approach. However, Portuguese authorities, similar
to their Greek counterparts, have not only produced results but also, crucially, learned from
S3 and have made attempts to instigate the entrepreneurial discovery process, cooperate
with other European regions and increase innovation capacity [56].

Overall, the Greek experience with the first generation of S3 demonstrates that research
and innovation deserve more attention in the national policy agenda. While funding is an
important factor [57], this is not to be achieved solely by increasing national funding. S3
represents a first-class opportunity of upgrading this sector of public policy, introduces a
framework for a relevant national strategy and offers an opportunity to redirect national
production towards research and innovation activities. As a result of this, the first gener-
ation of S3 has also contributed to the improvement of interactions between the national
and regional levels regarding research and innovation policy, providing a collaborative
resolution to the rivalry of the past between the Central State and regional authorities,
although there is always room for more substantial and effective collaboration [58]. See
Table 2 for a summary of the main features of each region’s S3.
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Table 2. Summary of the comparison between the Smart Specialisation Strategies of Central Macedo-
nia and Western Macedonia.

Central Macedonia Western Macedonia

Four “champion sectors”: Agrofood;
Construction Materials; Textile & Clothing;
Tourism and four “support sectors”: ICT;
Energy Technologies; Environmental
Technologies; Transport and Logistics

Agrofood; Environment and Energy, including
integrated waste management and district
heating; Breeding of fur-bearing animals and
manufacturing of leather products; Tourism

S3 focus on four sectors that are key for the
regional economy and four that act as catalysts
for increasing innovation, competitiveness and
extroversion

S3 focus on sectors that are related, not very
technologically complex, and closely aligned to
the region’s economic profile

5. The Next Generation of S3—Towards “S4”

In practice, 2021 finds most regions at the design phase of their new S3 [1]. The many
successes of S3s, as well as the obstacles they faced, can lead to important lessons for the
design of the next generation of strategies, which will have to be aligned with the European
Green Deal [1]. While S3 has faced obstacles and difficulties, it is considered a highly
successful practice that has inspired similar approaches around the world [21]. Moreover, it
has resulted in a rapid collective learning process, which means that it has been constantly
improving, with the most recent regional S3 projects being far better conducted than the
early ones [48].

To build on the successes achieved, S3 needs a reset ahead of the new period, enhancing
the capabilities of regional management teams, taking a proactive approach to working with
enterprises and promoting human capital formation via incentives for higher education
careers [56]. Specialisation should be further strengthened, with the policy instruments of
S3 designed and tailored to the specific problems of the innovation systems in question [18].

Often, there are both positive and negative conclusions to be drawn from the same
aspects of the strategies. For example, the design of S3 for the 2014–2020 period successfully
involved a vast array of different regional and national actors, but civil society was rarely
among them, limiting S3s to the triple-helix model rather than the updated quadruple-
helix advocated by the Commission [55], much less the quintuple-helix model, which also
includes the environment [59]. Therefore, a key goal of the new S3s is to encompass environ-
mental as well as societal challenges [60]. In the coming years, smart specialisation should
be based on the three main pillars of sustainable development (people, the environment
and the economy) [61].

The shift from “S3 1.0” to “S3 2.0” comes with a number of challenges and difficult
decisions. Judging what to keep, what to reshape and what to remove from the first
generation of S3 is a difficult task, especially since the long-term outcomes of this first
generation are not fully understood yet [18]. Existing studies, however, illustrate several
goals for S3 2.0, such as enlarging and integrating the governance system, improving
entrepreneurial discovery, updating the domains of S3, fostering the industrial transition
to new, sustainable technologies, enlarging transnational collaboration and improving
dissemination, communication and monitoring [18].

The maturation of Internet technologies and online services during the period in
which the first stage of S3 was applied paves the way for greater use of web services and
data analytics to design and implement the methodologies of new S3 across regions, as
illustrated by the accomplishments of the Online S3 project [60]. In addition, the new S3
can help clear the democratic deficit within civil society in the context of bottom-up policies
to sustain regional growth based on local needs and conditions [60].

To adapt to the new programming period stretching from 2021 to 2027, aligning with
the European Green Deal and supporting its implementation, S3 needs to be updated
to face these new challenges, with even more emphasis on the social and environmental
aspects [48]. This includes considering the societal implications of research and innovation
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interventions, identifying relevant social stakeholders according to the system that needs
to change, designing interventions that combine research and innovation with applied
experimentation, making use of multi-level systemic analysis [1] and including various
sources of data and analytics, not only statistics, to improve monitoring as well as imple-
mentation [60].

The new generation of S3 is the central part (both in terms of importance and funding)
of the EU’s Cohesion Policy for 2021–2027 [45]. In this context, European regions have
to update their previous S3 by responding to seven enabling conditions: (1) Up-to-date
analysis of bottlenecks for innovation diffusion; (2) the existence of competent institutions
for the management of S3; (3) monitoring and evaluation tools to measure S3 performance;
(4) effective functioning of the entrepreneurial discovery process; (5) actions necessary to
improve national or regional research and innovation systems; (6) actions to manage the
industrial transition and (7) measures for international collaboration [48].

Gianelle et al. [62] draw on a body of research collected on the impact of the first
generation of S3 to propose five main lessons for the next generation, especially in light
of the need for post-pandemic recovery. These are as follows: (1) Build the capacity of
institutional infrastructure to design and deliver policies, as well as leverage resources from
Cohesion Policy; (2) revise the incentive schemes at the basis of investment prioritisation
in order to shield policy intervention from vested interests; (3) renew the design of policy
measures aimed at mobilising entrepreneurial forces; (4) strengthen the analytical base
of policy design by taking into account new data mapping techniques; (5) unleash the
potential of green growth in all economic sectors.

6. Discussion: Using Intellectual Capital to Suggest Smarter, More Sustainable S3 in
Central Macedonia and Western Macedonia

Uneven development and regional (as well as national) disparities were central con-
cerns of the European Union policy since its inception. The problem was exacerbated by
the global economic crisis of 2008, whose consequences struck southern Europe much
harder [63], with Greece being hit particularly hard [2]. The 2014–2020 period of S3
intended—among other things—to address this challenge through a fine-tuned regional
policy that placed a strong emphasis on innovation and competitiveness [64].

However, a major reason that less-developed countries and regions continue to lag
behind despite persistent efforts of innovation policies is that opportunities and barriers
to the development of S3 vary depending on the level of development of regions [65].
Therefore, the effectiveness of S3 in promoting cohesion is limited by the low institutional
capacity of the regions, which needed the most help [64,66].

That does seem to be the case often, especially in less-developed European countries,
with S3 projects focusing on main cities and industrial centres, while rural areas and
smaller territories have limited potential to attract and implement smart specialisation
strategies [67]. This shows the need to adapt S3 to regions’ limitations as well as their
strengths. The place-based approach, tailored to local needs [68], is one way of addressing
this. Such a place-based approach would benefit greatly from taking into account additional
factors about a region, including the strengths and limitations of its intellectual capital.

This is the general framework within which the next generation of S3 should be based
for Central Macedonia and Western Macedonia. The review above demonstrated that,
despite various obstacles and local difficulties, both regions still have important pools
of highly educated people and universities, together with other research infrastructures,
especially in the case of Central Macedonia, which is home to no less than three major
universities, including the Aristotle University of Thessaloniki, which is the largest uni-
versity in Greece and the Balkan area as a whole (with more than 40,000 active students
and a central campus of over 230,000 m2), and one of the most highly ranked [69]. This is a
crucial component to build on. Universities play a key role in S3, especially in countries
or regions with underdeveloped innovation systems, as universities become a pole that
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encompasses many aspects of education, research and innovation that are not available
elsewhere in the region due to the lack of other stakeholders with such capacity [70].

Indeed, Arregui-Pabollet et al. [71] found that embedding aspects of S3 coordination
within the governance of higher education can contribute to the successful implementation
of S3, as well as facilitate access to EU funding. This is even more true in the cases
of regions where higher education institutions are strong and actively involved in the
regional innovation ecosystems, such as the Northern Netherlands, where S3 constitutes
an opportunity to streamline innovation governance, further integrate activities, stimulate
innovation activities in SMEs and build networks with enterprises, which evolve into
regional strengths [72].

While higher education institutions in Central Macedonia and Western Macedonia
seem to be relatively strong and high research skills are advantages of these regions [69],
their main problem compared to more advanced regions such as the Northern Netherlands
is the lack of strong connections to regional innovation and entrepreneurial ecosystems. In
fact, with an approach characterised by the idea of “knowledge for the sake of knowledge”,
Greek universities are often “cathedrals in the desert”, with weak connections to what
industrial infrastructure is available [40]. The main issue is that Greek universities are not
as effective as they could be in fostering the entrepreneurial ecosystems of their regions [73].
As mentioned during the review above, the issue is compounded by a lack of formal
training in entrepreneurship, and low rates of skills training and lifelong training in general
for Greek regions [37].

This can be an important starting point for the updated and refreshed S3. Before
ensuring that the triple helix model is expanded to the quintuple helix to include civil
society and the environment, it is imperative to ensure that enterprises and academia are
well connected, both to each other as well as to public authorities. The consultation process
at the heart of S3 is key to achieving this. In addition, national as well as regional S3
for 2021–2027 should include a strong focus on entrepreneurial skills and training as a
horizontal support measure to boost economic development and competitiveness [44,74].

This is consistent with recommendations by Tsipouri et al. [75] to support the transition
to sustainability via S3 for the case of Greek regions, which focus on measures to enhance the
innovation and entrepreneurial skills-related aspects of intellectual capital. These include
activities such as the creation of a knowledge platform in collaboration with operators
and the market, the creation of permanent research, industry-consumer education and
interconnection networks, empowering human capital in the direction of innovation and
knowledge based on market needs, lifelong learning activities in enterprises, awareness-
raising of businesses and stakeholders about the benefits and prospects of innovation and
entrepreneurship-enhancing actions [60,75].

However, it is also relevant to examine the progress that is being made by the en-
trepreneurial sector in Greece, as an indication of the sectoral priorities that the new S3
should cover. Despite the financial and bureaucratic difficulties that it is facing, which often
discourage entrepreneurship [46,47], Greek start-ups, in particular, have achieved progress
in several sectors. According to the Greek government agency Enterprise Greece [76], these
are mainly Life Sciences and Health, Social and Leisure, Tourism, ICT, Energy/Infrastructure,
“Deep Tech”, Financial Tech, Agrofood and Retail and eCommerce. Many of these coincide
with the national and regional S3 priorities in Greece, demonstrating a degree of alignment
between strategy and practice.

When considering these sectors in connection to the specific priorities of Central
Macedonia and Western Macedonia, this connection is also evident. Out of the various
sectors, it is clear that ICT is important both for Greece as a whole and Central Macedonia
in particular, as well as one of the most popular and important start-up sectors overall.
Agrofood, Energy and Tourism were present in the priority sectors of Central and Western
Macedonia, the Greek National Research and Innovation Strategy, and are promising
sectors in general. Life Sciences are a promising and successful start-up sector that is also
part of the national priorities, although it is not included in the regional strategies for the
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two regions. Finally, Retail and eCommerce, in particular, is a very promising sector for
many start-ups, has constant demand, is strongly supported by and connected to ICT and
might also prove to be rapidly developing as a result of the COVID-19 pandemic and its
expected aftermath [77].

When examining promising economic sectors for Central and Western Macedonia
in relation to the priority sectors chosen for the 2014–2020 period of S3—outlined in the
sections above—it is clear that these remain promising and relevant for the new S3 as
well, with a couple of notable exceptions. Agrofood, construction, tourism, ICT, energy,
environmental technologies and transport and logistics can still be highly important for
Central Macedonia. Textiles and clothing, however, which had been a mainstay of the
regional economy for the whole of the 20th century, have been significantly declining in
southern Europe in most recent years. This sector can no longer cope with international
competition unless it is significantly modernised by a shift towards the circular economy
and more added-value activities [78].

Similar reasoning applies to Western Macedonia, where agrofood, environment and
energy and tourism remain quite relevant and promising. The breeding of fur-bearing
animals, however, is another 20th-century leftover of regional tradition. In addition, unlike
the textile sector, it has no prospects of adapting to the 21st. On the contrary, fur, apart
from being environmentally damaging and unethical, can be a risk for the spread of animal
viruses to humans [79]. In addition, European countries have already started to ban fur
trading and are on their way to eventually phasing out the practice, with the Netherlands
setting the goal of doing so in 2024 [79].

This outdated practice can also be replaced in Western Macedonia, where this priority
sector can be replaced with bioeconomy, which has a great deal of potential in the region, not
only in terms of bioenergy via biomass but also through industrial coexistence, research and
innovation activities and the production of innovative or high value-added environmentally
friendly materials [75]. In fact, through the use of new technologies, online platforms and
industrial symbiosis, the region can turn into a bioeconomy hub [30]. Current data testify
that there are significant opportunities for the region, as well as Greece in general, to
progress towards a lucrative economy based on renewable resources [80]. In addition, the
region’s natural beauty represents an opportunity to add value to the tourism section and
orient it towards eco-tourism [81].

Bioeconomy can become a “technological support sector” for many other activities
in Western Macedonia, as new developments create opportunities for rural development
based on emerging technologies, the relevance of distance in marketing, sales and many
other activity domains and business opportunities evolving within the bi-economy and
ecosystem services. The realisation of these opportunities needs to build on the simulta-
neous engagement of various stakeholders in business development, research and public
administration [82], therefore making S3 the ideal instrument for producing this effect in
the region. This is also in line with most European regions that are transitioning from coal,
which are turning towards more advanced technologies for their strategic priorities [52].

These goals are ambitious but realistic. The review of the previous period of S3
demonstrated that several Greek firms are active in developing applications in areas
of major economic importance, including renewable energy generation and distribution,
energy solutions for non-interconnected islands and shipping [1]. These are not insignificant
results, and they offer high potential in the context of the ongoing deep transformation
of the global energy system [83]. This has created small but dynamic niches in the Greek
entrepreneurial ecosystem, notably various producers of renewable energy, small-scale
shipbuilding and maintenance, electric batteries and ICT services operating within their
respective internationally weak sectors [1].

It is important to remember that despite progress and prospects, Greece still lags
significantly behind the EU average in the transition from a linear to a circular economy.
As a result, it needs significant acceleration to catch up, and new tools can be an important
way to achieve this. However, this can be achieved only if adapted for the needs and
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competitive advantages of each region. This is where S3 can play a part in supporting
national and local authorities, facilitating and accelerating the transition of the country to
the circular economy, as well as—importantly—making it profitable [75]. It seems a good
idea that Greece follows the example of the small Baltic Republic of Lithuania, in which
their friendly policy and encouragement from the central government made it a home
for start-ups. One of the flagship examples of start-ups that conquered the European and
American second-hand fashion market is Vinted. Young people did something for other
young people. Greek authorities should create an environment supporting new interrelated
technologies created by young people for young people [84].

The discussion about smart specialization strategies should concern the issue of how
to properly use the potential of a given region in order to develop it in a sustainable way.
It is recognized that sustainable development is one of the most important challenges
and priorities of the modern world [85]. The concept of sustainable development of the
region means that, apart from pure economic issues (including, in particular, the profit
of enterprises), one should strive to achieve social and environmental goals at the same
time [86,87]. It is not an easy task, but it should be remembered that the entrepreneurial
potential of territorial units (regions, countries and groups) depends not only on formal and
legal conditions but also on natural conditions [88]. In addition, local authorities, which
have ambitions to improve the competitiveness of the administered areas, should take care
of the condition of the infrastructure and provide public services of appropriate quality,
but also protect the natural environment, as this may significantly affect the quality of life
of residents and the effectiveness of local businesses [89]. Environmental challenges are
characterized by a high degree of complexity and occur in various sectors of the economy
and at various levels of government. In Western Europe, attempts have been made to
solve them through comprehensive and multi-sectoral strategies since the 1990s, but their
effectiveness is not satisfactory. As a way to increase the effectiveness of these strategies,
better communication between the authorities and society is proposed, which, in turn,
aims to raise the level of awareness and facilitate the implementation of solutions that will
respond to the existing environmental challenges [90].

Southern Europe is an area that has to deal more and more with the effects of global
warming. The effects of climate change related to the increase in average temperature
are, on the one hand, periods of extremely high temperatures in the summer season and
more frequent abundant and torrential rainfall [91], and on the other hand, more and
more frequent periods without rain, causing droughts and favouring the formation of
dangerous fires. Floods and severe dangerous storms are also observed more frequently.
As a result, global warming is causing catastrophic damage and economic loss, and has a
direct impact on human productivity [92]. There are research findings that the effects of
warming increase with increasing altitude, causing rapid changes in temperature, humidity
and water in mountainous areas. This can cause significant damage to farm and forest land
and further affect all ecosystem services and socio-economic development in mountain
areas. It turns out that mountains in the Mediterranean region, with high biodiversity, are
more vulnerable to global change than other European ecosystems [93]. This suggests that
smart specialisation strategies, if they are to be effective and beneficial for a given region in
the long term and in line with the principles of sustainable development, should take into
account the environmental aspects and the challenges, threats and opportunities associated
with them.

7. Conclusions

In summary of the above, the review conducted here has reached the following
recommendations ahead of the next generation of S3 for the regions of Central Macedonia
and Western Macedonia:

While higher education and academic institutions are strong in the regions, their
connection to the rest of the quintuple helix, and particularly enterprises, needs to be



Sustainability 2022, 14, 10325 13 of 17

strengthened by partnerships and other measures. Lifelong learning, skills training and
entrepreneurial skills are specific areas that have to be reinforced.

There is also a need to support entrepreneurship in general and start-up entrepreneur-
ship in particular, although this cannot be achieved only by skills training and better
partnerships. It also requires fundamental changes to legislation, the reduction of bureau-
cracy, as well as a change in mentality.

The regional priority sectors of the previous S3 period still seem solid and relevant
ahead of the new one. The exception to this is two traditionally strong sectors that are no
longer relevant for the 21st century: Textiles for Central Macedonia and furs for Western
Macedonia. The former needs to be radically transformed towards the circular economy to
remain viable and competitive, while the latter needs to be eventually phased out, with the
bioeconomy being a very promising replacement as a horizontal enabling sector. Otherwise,
existing priority sectors can be further supported by innovation and knowledge diffusion,
as well as a shift towards more added value, assisted by supporting technologies.

A key aspect that needs improvement in comparison to the previous S3 period is better
coordination between regional actors and stakeholders, and an expansion from the triple
helix to the quintuple helix to also include civil society and the environment. Technological
tools and innovative solutions, such as online platforms for civil participation or one-stop
shops, can help achieve this. The experience gained by stakeholders in the previous period
will also be very important.

Overall, the review has shown that Greek regions, including Central Macedonia
and Western Macedonia, are facing many difficulties in reaching the elusive goals of the
Cohesion Policy and closing the gap toward more advanced regions. However, at the
same time, they also have significant strengths in terms of intellectual capital, as well
as significant prospects, which must be realised by the new generation of S3. The key
is mobilising the existing intellectual capital with effectiveness, to achieve sustainable
and inclusive economic growth, as well as adjusting the legislation to the prevailing
macroeconomic reality.
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