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1 Introduction 
Smart Specialisation Strategies (S3) have received increasing research interest by policy, 
innovation, technology-based and social sciences’ scholars in recent years. Nevertheless, 
S3 design and application remains still diffuse for policy-makers, academics as well as 
businesses. In order to demystify S3 policy, an Entrepreneurial Discovery Process (EDP) 
is being largely deployed as an instrument embedded into S3 on a micro-level (firm-
level), which helps to push innovation on regional level alongside the selected industrial 
and business areas, the so-called S3 priorities. Whereas S3 aims at providing sufficient 
and comprehensive framework for innovation policy design, the EDP shall act as a driver 
for practical innovation application on a firm-level, both supporting regional 
development. In this sense, S3 policy is linked to business management and leadership 
through the EDP. Furthermore, the EDP is the concept connecting all articles and thus 
serving as basis for this thesis. Here, each of them addresses improvements, theoretical 
and / or practical contributions related to EDP understanding and conceptualisation in 
the context of S3 design and implementation. Thus, this present thesis builds upon the 
EDP exploits EDP potential for more effective and sustainable regional development 
through S3 phenomenon, which is understood as an innovation policy on regional level. 
The present chapter marshals therefore the conceptual intertwining, reflects on 
theoretical and practical research gaps, draws research trajectory and articulates 
research questions. 

1.1 Setting the Scene for Smart Specialisation and Sustainable 
Development 
The current funding period 2021–2027 of the European Union (EU) has just begun. In this 
context, S3 policy shape regional innovation and development governance paths of 
European regions for this particular and upcoming development cycles. Ambitious 
targets have been set here, in particular, by means of the European Green Deal EGD) to 
accelerate Europe’s sustainable transition and contribute to the United Nations (UN) 
Global Sustainable Development Goals (SDGs) (European Commission, 2010b). All three 
instruments require continuous adjustment of regional governance in order to enable 
strategic development linked to sustainability and incorporating interests of all affected 
actors from four helices – entrepreneurial, academic, political, and social spheres, the 
so-called Quadruple helix stakeholders (Aranguren et al., 2019; Larosse et al., 2020). 
However, the majority of Europeans entrepreneurs is either not aware of the EGD at all 
or not ready for the transition processes required (Geerts et al., 2022). As a result, such 
lack of knowledge jeopardises ability of entrepreneurs in future business modelling and 
competitiveness strengthening. To fill in this knowledge gap, the concept of Smart 
Specialisation might be worth in bringing into the discourse of regional development. 

The idea of Smart Specialisation was initially introduced as a reaction to a growing 
productivity gap between Europe and the USA back in the mid 90’s, when European 
policy-makers had to ensure not to fall back in terms of innovation and competitiveness. 
Later, the concept was transformed into Smart Specialisation Strategies (S3), also 
labelled as Research and Innovation Strategies on Smart Specialisation (RIS3). It was 
introduced by the European Commission (EC) as a regional governance policy to support 
regional economic development and growth as important pillars within the Europe 2020 
Strategy (European Commission 2010abc) as well as to ensure sufficient and targeted EU 
funds’ distribution (Santos et al., 2022). Respectively, individually (by each EU region) 
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identified thematic industry and business areas based on the regional strengths were 
introduced as a means to streamline EU funding distribution. Those key priority areas, 
the so-called S3 priorities, stipulate the backbone of S3 policy development for European 
regions (McCann and Ortega-Argilés, 2015), alongside the regional fund acquisition 
(Marrocu et al., 2022). The S3 implementation for 2014–2020 is in its final stage (funds 
to be used until 2023 – “n+3 rule”) and is already subject to regional evaluation. 
Subsequently, European regions are currently updating their S3 individually to determine 
the regional innovation and development for the next funding period from 2021 to 2027 
(Gianelle et al. 2020), based on experiences made and insights gained from the previous 
funding period (Boschma 2015). This, in turn, highlights relevance and topicality of the 
thesis in hand. European funds remain an important income on national, regional, local 
but also entrepreneurial level when it comes to support transition processes and 
sustainable development (Becker et al., 2022; Bogoslov et al., 2022; Laranja, 2021). 

At the beginning, S3 received higher attention in policy sciences due to its logic and 
conceptualisation within the EU Cohesion Policy, as it was perceived as regional growth 
policy framework (Pugh, 2014) and innovation policy discourse (Foray & Goenaga, 2013). 
However, criticism has been raised within this context, as the impact of S3 policy-making 
was not traceable on entrepreneurial level performance. This meant that S3 priority 
setting was based on local politicians’ desk investigation of what appeared to be 
innovative (Eklinder-Frick et al., 2020). Consequently, this caused a paradox in theoretical 
S3 development and its practical application (Capello & Kroll, 2016; Foray, 2016; Valdmaa 
et al., 2020). For this reason, the actual S3 policy transfer from academic to business 
sector has been put into the centre of S3 research to support technological progress 
(Kempton et al., 2013) and later – knowledge and capacity building (Kangas & Aarrevaara, 
2020). The trend towards more entrepreneurial and actor-driven approaches for S3 
continued to mushroom, bringing up concepts of entrepreneurial ecosystems (Szerb  
et al., 2020), social capital (Bellavista et al., 2022) and business innovation (del Carmen 
Sánchez-Carreira et al., 2021; Marinelli et al., 2021) as those shaping future S3 
implementation. In the meantime, S3 research is covering and incorporating different 
economic and political fields, depending on the applied (theoretical) perspectives by 
researchers. Though, the present thesis is stepping in at this focal point of S3 research 
development, whereas it should be classified as a new field within entrepreneurial 
innovation governance.  

As aforementioned, one of the core elements on regional and local level of S3 policy 
is the concept of Entrepreneurial Discovery Process (EDP), which aims at improving 
deployment of limited resources in certain domains of regional specialisation (key 
priority areas of European regions) (Mieszkowski & Kardas 2015). EDPs can be defined as 
a group of processes and activities implemented by stakeholders in an ecosystem 
including formal and informal bodies and networks (Asheim, 2019), with the aim to 
develop new activities – products and services – as well as accelerate structural changes 
(Foray, 2014). Hence, an EDP strongly relies on regionally involved actors into innovation 
processes and attempts at establishing multi-level combinations of stakeholders to turn 
the regional innovation strategy into reality (Grillitsch, 2016). As a result, its development 
and implementation generate highly individual challenges on regional and local levels 
(Deegan et al., 2021). In addition, while individually selected S3 priority areas might 
support the application of EDPs in a particular region, EDPs can support identification of 
completely new specialisation domains, which develop into new S3 priority areas 
(Deegan et al. 2021). However, putting the concepts of S3 and EDP into the actual policy 
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discourse is still problematic (Laranja, 2021). Moreover, the role of policy-makers within 
the EDP on a micro-level remains unknown, as current literature lacks applicable 
knowledge on integration of policy perspectives (Estensoro & Larrea, 2022). 

While there exist topical needs to update previous S3 in European regions, S3 
monitoring and its measurement set the path for potential lessons learnt and best 
practices to be integrated into future S3 policy design (Masana & Fernandez, 2019; 
Woronowicz et.al., 2016). Given a range of individual regionally bounded monitoring 
systems, current monitoring approaches and their evaluation lack any comparability. This 
bears a clear problematic nature. Moreover, some EU Member States have introduced 
national strategies reinforcing regional ones or substituting them. However, established 
structures fail to effectively coordinate S3 monitoring and generate overlapping insights 
by national and regional bodies (Metaxas, 2017).  

Paradoxically, regional innovation policy governance has very limited impact on S3 
future programming on European level (Marques & Morgan, 2018). The reason behind 
that can be associated with an identified risk-averse behaviour of involved regional 
actors, which limits experimentation, flexibility and social initiatives. This, in turn, 
jeopardises open innovation of regional actors involved into EDPs (Lazzarotti et al., 2015) 
as well as hampers transparent bottom-up initiatives under S3 programming (Landabaso, 
2014). Despite this, however, regional bodies play an important role for informal factors 
in institutions, such as trust, responsibility, partnerships, social innovation and regional 
leadership (McCann & Ortega-Argilés, 2014). Here, it is necessary to dive into the 
mismatch of regional policy promoting by means of (open) innovation processes, while 
at the same time reinforcing approaches that facilitate innovative thinking and  
self-discovery. 

Consequently, lack of open-minded innovation policy governance, which is indeed 
proven most efficiently on NUTS-2 regional level (Ruhrmann et al., 2020) hampers the 
implementation of S3 and their monitoring. Moreover, the European Smart 
Specialisation approach does not provide any framework for S3 policy governance 
supporting and engaging regional actors (Capello & Kroll, 2016). Similarly, the impact on 
the S3 on a micro-level (firm level) is unclear and driven by still existing gap between 
theory and practice (Masana, 2022). This bears the main research problem of this thesis 
accompanied by clear negative managerial consequences – insufficient fund distribution 
on entrepreneurial level and scant potentials for sustainable development. Hence, there 
is a clear need to support regional S3 design and implementation through EDPs to 
facilitate effective regional development and innovation, including tools, models, 
concepts and theoretical approaches – a toolbox that pinpoints and demystifies cause 
and consequence relations (Morgan, 2017), which, in turn, provide the room for deeper 
elaboration in this thesis. 

To tap into this potential, the current S3 implementation for the period 2014–2020 is 
the most optimal point of departure. This S3 policy programme is currently under 
evaluation and confronts regional policy and decision-makers with several obstacles that 
hinder them to draw conclusions for future regional innovation and development 
pathways (Masana, 2022) as well as to determine economic, environmental, social and 
political challenges. Therefore, the “new” S3 policy for the funding period 2021–2027 is 
crucial in terms of sustainable development in European regions and regional 
competitiveness (especially in the context of the EGD) (rf. Appendix – Article II; Gianelle 
et al., 2020), advancing an outdated perception of regional innovation and sustainability 
governance (Landabaso, 2014) as well as introducing better structured and justified 
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distribution of European funds (Foray, 2014). Finally, Smart Specialisation potentially 
offers great synergies with other innovation and growth initiatives (local, regional or 
national) towards sustainable development (Corpakis, 2019). Considering this, the current 
research in the field of S3 is only slowly shifting its focus towards sustainability mindset 
(rf. Appendix – Article V), even though, the impact of S3 on sustainable development is 
evident (Kogut-Jaworska & Ociepa-Kicińska, 2020; Veldhuizen, 2020). Yet, the recent 
literature yields an upgrade of the approach towards Smart Specialisation Strategies for 
Sustainability (S4) (Laranja, 2021). 

To analyse the contributions and results of this thesis towards sustainable 
development, the Triple Bottom Line (TBL) concept is applied, referring to economic, 
environmental and social value of processes (Elkington, 2013). The concept is widely 
used in business literature exploiting sustainable development trends (Khan et al., 2021), 
but also found application within regional context (Aguiñaga et al., 2018; Coffman & 
Umemoto, 2010), thus making it suitable for this thesis as well. In this manner, the thesis 
expands the pattern of sustainable development by including institutional perspective, 
since established organisations, such as universities, technology parks or other 
innovation hubs, get involved as actors in S3 and EDP implementation (Tiits et al., 2015). 
Even though, institutional perceptions are important in the S3 discourse (Benner, 2022). 
In this context, only few research contributions are available, which link up to 
institutional theories and aspects related to sustainability (Lehmann et al., 2022), the fact 
that also underpins the relevance of this thesis. 

1.2 Identification of Research Questions 
At the beginning of the first S3 implementation period (2014–2020), researchers have 
already criticised the poor evidence-based design of regional strategies (Morgan, 2015). 
However, a gap between theory and practical implementation (Komninos et al., 2021) as 
well as missing theoretical conceptualisation (Boschma, 2014; Fellhofer, 2017; Gerlitz  
et al., 2020) still call for new research approaches for strategy design to emerge (Tödtling 
et al., 2021). 

in this light, the EDP serves as a crucial concept for S3 implementation, based on the 
idea of self-discovery of involved actors within a given ecosystem embedded in a 
particular region. Hence, active regional actors, their networks as well as used innovation 
capabilities are crucial precincts for successful EDPs to emerge in an innovation 
ecosystem. 

However, current research mainly promotes EDPs in such ecosystem born by industry 
(Kakderi et al., 2020) or induced by profit-oriented needs (Stam & van de Ven, 2021) 
supporting new regional knowledge creation and its application for innovation 
(Carayannis et al., 2018). In this particular context, however, little is known about social 
and sustainable EDP pathways (Audretsch et al., 2021; Boden, 2017; Hassink & Gong, 
2019, Komninos et al., 2020), their delimitation within innovation activities and 
processes, their potential in meeting social demands (Mulgan, 2006) as well as their 
theory-based incorporation into innovation ecosystems (Wurth et al., 2021). For this 
reason, those knowledge gaps result into a doctoral research gap that focuses on missing 
knowledge on EDP potentials and contributions within the sustainability transition 
discourse. Consequently, this thesis formulates the following Central Research Question 
(CRQ): 

⇒ How can EDP set-up be improved to grasp their sustainable development 
potential within S3 implementation? 
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The EDP set-up is defined within the S3 of European regions. To identify EDP success 
and impact, a regional monitoring system is one of the core instruments to be in place 
for S3 design. Whereas the amount of published research items dealing with S3 and / or 
RIS3 increased in recent years, research activities in the field rather focussed on S3  
design and implementation paradigms instead on the S3 monitoring (Mora et al., 2019).  
The existing literature subsumes monitoring as small part of the overall S3 
implementation (Gianelle & Kleibrink, 2015). The latest published research items 
highlight the lack of sufficient monitoring systems (Masana, 2022) and the need to 
introduce better mechanisms to compare the processes and outcomes of S3 policy 
implementation across regional borders (Fuster Marti et al., 2020). Moreover, EPDs shall 
be at the core of each S3 monitoring approach (Masana & Fernandez, 2019). 

This marginalised focus on monitoring approaches alongside S3 implementation calls 
for an increase in practice-oriented research, providing necessary knowledge, data and 
tools wo operate with in this specific research field. This also means that a sufficient set 
of indicators for benchmarking and comparative measurements is indispensable. 
However, such a set is not yet applied for the monitoring of European regions’ S3 
performance (Gerlitz et al., 2020; Guzzo & Perianez-Forte, 2019). Whereas some 
European regions partly integrate S3 monitoring results into their succeeding S3 policy 
design, those monitoring tools remain, however, individually developed (individually 
chosen indicators) and applied. Therefore, a comprehensive and comparable monitoring 
concept based on a theoretical framework for S3 implementation across Europe is still 
missing (Andersons & Bushati, 2019; Fuster Marti et al., 2020). Considering this scattered 
knowledge landscape in S3 monitoring, the first research question (RQ1) can be 
emphasised:  

⇒ How can EDP impact on S3 implementation be better monitored across 
European regions? 

Considering monitoring as a tool to design and re-shape regional S3 governance as 
well as the involvement of relevant actors in a dynamic system (Aranguren et al., 2019), 
it is necessary not only to elaborate on the S3 monitoring system itself but also to 
scrutinise and evaluate actual actors being involved. Whereas an EDP is seen as an 
innovation process of bringing different entrepreneurial actors together in a policy 
governed participatory process (Komninos et al., 2020), the existing literature is still 
highlighting the gap between S3 theory and practical implementation (Komninos et al., 
2021). In particular, the articulated gaps pinpoint the lack of comprehensive frameworks 
dedicated for S3 implementation (Andersons & Bushati, 2019) with strong stakeholder 
engagement. Moreover, in EDPs, policy integration remains problematic (Papamichail  
et al., 2022), while, similarly, the integration of the entrepreneurial level into S3 strategy 
design must be questioned, once EDPs potential for European regions is being 
deliberated. As regional actors and their reciprocal relations determine understanding of 
an innovation policy and, even more important, the development and implementation 
of EDPs (Aranguren et al., 2019) on micro (local) and regional level, those aspects must 
experience an uptake by S3 policy in order to catch up with regional innovation and 
sustainable development. Thus, a second research question (RQ2) is formulated:  

⇒ How are EDPs actors incorporated and reflected within S3 priority set-up? 
Considering previous explanations, EDPs are collaborative and participatory 

approaches for innovation development in a regional set-up born by entrepreneurial 
actors. Moreover, they are seen as an active driver for open innovation (Markkula & 
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Kune, 2015). Indeed, the concept of Open Innovation is strongly linked to EDPs, as it 
fosters the creation of new ventures on entrepreneurial level (Eftekhari & Bogers, 2015). 
Open innovation is linked to experimentation, flexibility and social perspectives 
(Lazzarotti et al., 2015) as well as presupposes a high level of collaboration (Osorno-
Hinojosa et al., 2022) among Quadruple helix actors (Parveen et al., 2015). However,  
a collaborative mindset is so far limited to regional borders within S3 research, because 
S3 design and implementation demands sufficient cross-border cooperation and 
conceptualisation across regional actors and especially for rural areas (Tiits et al., 2015). 
Surprisingly, even though it is well known that cross-border cooperation can be a success 
factor for building up regional competitiveness and strong innovation (Lorenz & Oleaga, 
2020), the reasons behind low cross-border cooperation in terms of S3 policy are 
ascribed to low understanding, limited interest and capacities on policy level (Radosevic 
& Stancova, 2018). In addition, missing willingness for political commitment and 
prevailing obstacles in developing common S3 policy tools hamper initiatives to 
overcome this gap (Uyarra et al., 2018). This, in turn, manifests still existing lack of  
cross-border cooperation in the development of future S3 towards the period as of 
2021–2027 (Masana, 2022). Since S3 policy promotes utilisation of diverse regional 
resources, but at the same time recommends regions to specialise on certain fields in 
science, technology, and innovation (Muller et al., 2017), missing expertise and knowledge 
might be acquired in other regions. In this sense, an additional focus in needed on how 
to promote knowledge spill-overs and learning linkages between actors of different 
regions (Mikko et al., 2021). Therefore, this aspect is covered by the third research 
question (RQ3): 

⇒ How can EDP actor collaboration be improved towards open innovation 
application? 

Following the three research questions, the CRQ is tackled within this thesis from 
different aspects and thematic fields as well as from both theoretical and practical 
perspectives. In addition, after re-elaboration of the conducted research and its results’ 
display, additional theoretical insights can be gathered in the given S3 policy paradigm 
by means of introduced theoretical concept – Actor-Network Theory (ANT).  

This thesis is a cumulative work based on the listed articles published by the author. 
The above addressed research questions have been developed during the actual 
research journey, which is a common procedure in qualitative and longitudinal studies 
(Agee, 2009). However, the questions mainly serve here to address and find feasible 
answers to the formulated CRQ, which is the main driver behind the conducted research 
project. In a nutshell, Figure 1 below is illustrating the conceptual pattern of this thesis, 
displaying the introduced research questions addressing three thematic areas, which 
have been explored during the research. Moreover, the research questions are 
corresponding to the two S3 levels referred to in this thesis: entrepreneurial and regional 
(policy) level. 

By answering the research questions and the CRQ, the main research objective of this 
thesis is to improve understanding of EDP set-up and its role for sustainable development 
within S3 policy. Moreover, the entrepreneurial / micro level considerations related to 
S3 policy implementation shall be better linked to policy level, thus overcoming the EDP 
paradox of policy-makers being locked in traditional planning culture (Capello & Kroll, 
2016) and supported by the recent calls to strengthen the bottom-up / top-down 
collaboration (Valdmaa et al., 2020). In addition, insufficient design of EDPs and S3 
implementation shall be minimised to improve targeted utilisation of funds being 
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distributed from regional policy level towards entrepreneurial level. Therefore, as 
illustrated in Figure 1, the CRQ is positioned as the interplay of those two levels, thus 
allowing main findings and conclusions being discussed from both views. 

Following a synopsis of S3 and EDPs conceptualisation as well as positioning them 
within the current research landscape, the second chapter of this thesis provides the 
accumulated theoretical background used for the implemented research journey. 
Besides the key theoretical S3 place-based manifestation, EDP understanding, S3 
monitoring and evaluation, the succeeding sub-chapter introduces the ANT, which has 
not yet been part of Smart Specialisation research discourse, but yields a logical 
consequence of the implemented study. The ANT serves as an analytical tool behind 
actor involvement and delineation of their relations towards sustainable development. 

 

 
Figure 1. Conceptual Pattern of the Doctoral Thesis’ Research Questions 
Source: Compiled by author 

Subsequently, the third chapter illustrates the research methodology applied for this 
thesis, by highlighting main research methods and approaches. Chapter four depicts 
main findings and presents results based on the implemented empirical research 
activities, which were circled around the formulated research questions. In the fifth 
chapter, main findings are elaborated and placed within the current research landscape, 
followed by substantial theoretical and practical footprint the present thesis made – 
theoretical and managerial contributions. In the very last chapter, concluding remarks 
are formulated, summarising the thesis in hand as well as addressing its limitations, 
which, in turn, provides room for succeeding outlook and new future research 
trajectories in this particular field. 
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2 Theoretical Background 
The concepts and theories of Smart Specialisation as an innovation policy have been 
analysed and exploited well in the existing research (Hassink & Gong, 2019; Landabaso, 
2014; Lopes et al., 2021), including its thorough literature reviews (Fellhofer, 2017; Janik 
et al., 2020; Komninos et al., 2014; Lopes et al., 2019). However, following the identified 
research gaps and questions, in the following sub-chapters, key aspects on place-based 
approaches and monitoring concepts towards S3 policy governance are exploited.  
Place-based approaches have been identified as one of the main theoretical concepts 
when it comes to S3 elaboration in the literature in general, and specifically pertaining 
to sustainable development (rf. Appendix – Article V) and involvement of regional actors 
into EDPs (Aranguren et al., 2019). Since regional institutionalisation set-up strongly 
determines potentials of EDPs (Papamichail et al., 2022) and the evaluation of S3 impact 
via the monitoring, the present theoretical background provides an overview of applied 
theoretical justifications covering S3 monitoring concepts, which, in turn, serve as a solid 
basis to address the research questions. However, existing place-based theories and 
monitoring concepts are not sufficiently enough to explain and justify EDPs’ design and 
implementation towards more sustainable development paths, as has been introduced. 
Therefore, the research deploys the ANT, by demonstrating its potentials and added 
value for S3 implementation and benefits for the upgrade of S3 design. In this sense, the 
thesis claims to be both theory testing (place-based approach) and theory building. 
Above that, based on the conceptual pattern illustrated in Figure 1, the following  
sub-chapter elaborates on place-based approaches, which constitute the core of 
entrepreneurial actions (entrepreneurial level) and connects to key theoretical 
justifications regarding S3 monitoring (regional level). Subsequently, interlinkages 
between S3 and ANT are established, thus enabling to expand the current theoretical 
understanding of EDPs within S3 policy and to position this new research perspective as 
potential future research avenue. 

2.1 Place-Based Approaches for Entrepreneurial Discovery and 
Sustainability 
Place-based approaches in multi-stakeholder ecosystems are seen as an effective 
concept towards sustainable development on local, regional, national and transnational 
levels (Ayala-Orozco et al., 2018). Though, involvement of multi-stakeholders on 
horizontal and vertical levels is very much highlighted by the literature on S3 and EDPs 
(Aranguren et al. 2019, Roman et al. 2018; Uyarra et al. 2014). However, in the research 
discourse, EDPs are either connected to regional industry, market-oriented products and 
services (Coffano & Forey, 2014; Del Castillo et al., 2015; Pinto et al., 2019). Nevertheless, 
EDPs shall be seen as potential specialisation mechanisms, where available knowledge 
of academics, businesses, policies (entrepreneurs) and society (Quadruple helix 
approach) (Gerlitz et al., 2020) will pull together for a technical invention and innovation 
to emerge (Foray & Goenaga, 2013) rather than just exploring new fields of innovation 
and sustainable usage for given regional assets (Foray, 2012).  

In this specific perspective applied here, place-based S3 approaches support 
economic and social development at local and regional level (Neto, 2020). Consequently, 
they also bear great potentials for and should be better embedded in peripheral regions 
(Barzotto et al., 2020; Hassink and Gong, 2019; Morgan, 2019). Notwithstanding that, 
rural areas face higher challenges in capitalising on S3 policies (Papamichail et al., 2022). 
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To overcome such challenges, S3 should focus more on socio-ecological model for 
innovation to improve quality of life, underpin learning mechanisms, support businesses 
and society capacity building, encourage social innovation as well as to reinforce 
cooperation among regional actors (Morgan, 2019). In this regard, peripheral regions 
react more sensitive in terms of place-based social innovation, since they are 
characterised b a smaller number of local actors with shared social, political, integrative, 
cognitive and institutional proximity (Balland et al., 2015; Georgis & Barrai, 2021). 

Despite increasing attention to socio-ecological peculiarities addressed in S3 policy, 
topical concepts and approaches continue to mushroom in regional science and to focus 
on technology-driven mindset for innovation. Some new trends emerge that highlight 
potentials of the Quadruple helix approach for S3 policy, alongside regional social capital 
and sustainable development aspects (Benner, 2020). Following this path, social 
entrepreneurship and social innovation are becoming more important, as they enable 
discovery of new combinations of products, services, organisations or processes 
(Defourney & Nyssens, 2010). Indeed, discovery is at the heart of an EDP and integrates 
into place-based innovation approaches (Noruzi et al., 2010). However, social-ecological 
and social innovation concepts and their impact on S3 / RIS3 have been only implicitly 
mentioned in this context (Hassink & Gong, 2019), although they are closely linked to 
social entrepreneurs (Philipps et al., 2015). This fact indicates innovation potentials and 
synergies towards EDPs, since social innovation bears potentials to create or increase 
competitive advantages (Castro-Arce & Vanclay, 2020) and, thus, contributes to 
sufficient S3 implementation (Taliento et al., 2019). 

From the placed-based perspective, S3 implementation has been addressed by 
cluster-theories (Aranguren et al., 2019). On the one hand, cluster-theories are used to 
explain certain economic processes. On the other hand, they presuppose a clear 
intertwining with the concept of innovation policy governance (Sotarauta, 2018).  
As mentioned, sufficient S3 implementation requires involvement of different actors 
from different sectors, like academics, policies, businesses (entrepreneurs) and society 
in large, from the so-called Quadruple helix (Carayannis & Campbell, 2019). Within such 
multi-layer interactions, governance is understood as a kind of coordination to accept 
collectively binding decisions in a defined system. More precisely, governance promotes 
the shift from classical management policy towards a more expert-driven and actor-led 
participation in decision-making (Beunen et al., 2016). Similarly, in the cluster related 
literature, innovation policy governance also deploys multi-level stakeholder approach 
with bundle of diverse actors involved (Aranguren et al., 2019). Among that, policy 
learning mechanisms are key pillars of S3-driven governance (Gianelle et al., 2019). They 
are referred to as policy-level capabilities to transform theoretical concepts into 
sufficient innovation policies, thus implying policy change, which fosters regional 
(innovative and sustainable) development. Hence, an efficient innovation policy 
governance is bound to path dependency. Consequently, networking, (policy) learning, 
open innovation and new knowledge are key drivers for smart development (Dagiliene 
et al., 2019) and in such, they constitute key components for S3 design and 
implementation.  

On top of that, accumulation of place-based specialisation in knowledge, technology 
and innovation capabilities are seen as key criteria to initiate sustainable development 
(Ferreira & Seixas, 2019). Thus, adding an institutional perspective to S3 is crucial (Tiits 
et al., 2015), since established regional (research) institutions are key actors in supporting 
learning, knowledge creation and spill-overs. Altogether, this leads to place-based 
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specialisation, which again supports the application of Quadruple helix approach. More 
precisely, regional stakeholders and institutions on vertical and horizontal network 
perspectives need to be involved into S3 design and implementation (Grillitsch, 2016). 
Considering the call for increasing cross-border cooperation, new and unknown 
challenges may arise when targeting cooperation of multi-level networks in different 
regions, as regional actors do not possess enough knowledge and sufficient application 
of S3 policy instruments (Korhonen et al., 2021; Tiits et al., 2015). Under the institutional 
perspective, such challenges might accumulate, since smooth S3 implementation then 
relies also on intra-institutional coordination and cooperation on regional, national, 
supra- and subnational levels (Perianez Forte et al., 2016).  

2.2 Conceptual Background for S3 Monitoring 
Regional development is the core objective of innovation policies, meaning that regions 
should transform into learning ones by continuous advancing as well as supporting 
knowledge flows, ideas and learning (Florida, 1995). In such a way, monitoring activities 
are crucial for S3 policy making and sustainable development (Kuznetsow & Sabel, 2017). 
Nevertheless, available research underpins a challenging way among responsible 
policymakers to utilise on sufficient monitoring towards S3 intervention logic and its 
effectiveness (Farole, 2011; Kleinbrink et al., 2016). Among them, the availability of data 
and selection of the “right” innovation indicators to measure innovation performance 
resulting from S3 implementation are rather complex benchmarks, handicapped by 
different understanding of S3 policy among involved actors and stakeholders (Kleibrink 
& Magro, 2018). However, innovation indicators are useful and important for sustainable 
development and S3 policy planning mechanisms (Brugmann, 1997). On top of that, 
current literature is demanding a mixture of quantitative and qualitative indicators to 
fully cover and reveal S3 policy impact on regional innovation performance level 
(Gianelle & Kleinbrink, 2015; Kangas & Ryynänen, 2022). This, in turn, highlights the need 
to develop new approaches and paths in terms of S3 monitoring. 

However, the importance of S3 monitoring and evaluation is contradicting its current 
scientific status quo (Mora et al., 2019). S3 monitoring has been analysed in several 
research streams and, indeed, one research trend can be recognised in the ex-ante of S3 
monitoring period, i. e. during the transition phase between the funding periods (Arnold, 
2004; EC, 2014; Gianelle & Kleibrink, 2015; Magro & Wilson, 2013; Masana & Fernández, 
2019; Panori et al., 2020; Prause, 2014). However, at the end of first S3 implementation 
phase, current research is continuing to search for sufficient S3 monitoring approaches 
(Masana, 2022). This is because S3 monitoring is crucial to foster policy learning, support 
adaptation capability within the new strategic orientation, provide a solid basis for 
sustainable policy implementation (Aranguren et al. 2019; Gianelle & Kleibrink, 201; 
Kroll, 2015; Magro & Wilson, 2013) as well as to improve stakeholder involvement 
(Virkkala et al., 2017). 

Overall, the majority of research steams regarding S3 focuses on strategy design 
(Paliokaite et al., 2015; Piirainen et al., 2017), highlights place-based approaches (Kroll, 
2015; Magro & Wilson, 2019), involvement of different level of governance (Arangunen 
et al., 2019) and underpins regional institutional frameworks (Grillitsch, 2016; 
Mazzucato, 2014; Krammer, 2017; Rodriguez-Pose et al., 2014). In synopsis with those 
research streams and, in particular, considering their add-value for setting the theoretical 
foundation for S3 monitoring, a bunch of different conceptual approaches and theories 
can be identified. The exploration thereof in this thesis identifies particular keywords that 
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can be associated with particular research aims in the topical literature. The following  
Table 1 illustrates principal S3 keywords and their nexus with their key contribution 
(Meaning / Value) and applied theories (Conceptual Province) as well as the covered 
actors in the existing scholarly literature (Application Field). 

 
Table 1. Conceptual Keywords and their Provinces Driving S3 Evaluation and Monitoring Discourses 

Keyword Application 
Field 

Application Meaning / 
Value 

Conceptual 
Province 

Research 
Record 

(Re-) Definition 
of S3 outputs 

Academics 

Policymakers 

Businesses  

+ S3 governance 
improvement for 
future 

+ Balanced 
scorecard 

+ Business 
model 
innovation 

+ Panori et 
al. (2020) 

Decision-
making 

(evidence-
driven) 

Policymakers 

+ Strategic S3 
management 

+ S3 revision 
+ Reducing 

information 
asymmetry, 
uncertainty and risk 

+ Decision 
theory 

+ Principal-
agent theory 

+ Game theory 

+ Kleibrink 
et al. 
(2016) 

+ Panori et 
al. (2020) 

Participatory 
policy making 

and 
cooperation  

Academics 

Policymakers 

Businesses  

+ Informing about 
policy responses 

+ Ensuring 
accountability & 
transferability of 
results 

+ Participatory and 
inclusive approaches 
towards stakeholders 

+ Network-
based 
innovation 
theory 

+ Open 
innovation 

+ Kleibrink 
et al. 
(2016) 

Entrepreneurial 
Discovery 

Process (EDP) 
Businesses  

+ Strengthening user-
driven innovation 

+ Engagement new 
actors in the EDP 

+ Open platforms for 
cooperation 

+ Attraction of talents 

+ Open 
innovation 

+ User-driven 
innovation 

+ Design 
thinking 

+ Service design 

+ Cvijanovic 
et al. 
(2020) 

Evaluation 
methods and 

criteria for RIS3 
Policymakers 

+ Means of learning & 
improvement for the 
future 

+ Regional observation 
+ Harmonised tools 

and data availability 

+ Organisational 
learning 

+ Absorptive 
capacity  

+ Pires et 
al. (2019) 

S3 Priority 
identification & 

investment 
horizons 

Policymakers 

Businesses 

+ Long-term 
prioritisation and 
planning 

+ Anticipating long-
term industrial and 
technological trends 
for transformation & 
emerging industries 

+ Strategic 
foresight 

+ Decision 
theory 

+ Transaction 
Cost Theory 

+ Ranga 
(2018) 

+ Vezzani 
et al. 
(2018) 
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Keyword Application 
Field 

Application Meaning / 
Value 

Conceptual 
Province 

Research 
Record 

Policy learning 
and 

stakeholder 
communication 

Policymakers 

+ Learning from failure 
+ Learning about 

transformation 
+ Sustainable self-

improvement cycles 
+ Building & 

reinforcing trust and 
cooperation 

+ Collective 
learning 

+ Absorptive 
capacity 

+ Path 
dependency 

+ Bellini et 
al. 2020 

+ Kleibrink 
et al. 
(2016) 

Stakeholder 
involvement 

and 
coordination in 

RIS3 

Academics 

Policymakers 

Businesses  

+ Developing 
programme for S3 
monitoring 
improvement 

+ Consultation, 
engagement, and 
bottom-up 
participation 

+ Support 
economically weaker 
regions with limited 
capacity for S3 
monitoring through 
open engagement 

+ Network-
based 
innovation 
theory 

+ Open 
innovation 

+ Magro et 
al. (2014) 

+ McCann 
(2015) 

+ McCann 
& Ortega-
Argiles 
(2016) 

Source: Gerlitz, L., Meyer, C. & Prause, G. (2020) 
 
The positioning of the keywords does not provide any weighting among each other 

but is displayed in an alphabetic order (definition, decision-making, cooperation, EDP, 
evaluation, priority identification, policy learning and stakeholder involvement).  

Reviewing Table 1 as the result of an extensive literature review, it offers different 
aspects to be taken up for this thesis in terms of the EDP elaboration. Cross-cutting 
scrutiny reveals that EDPs are strongly linked to key theoretical approaches, such as Open 
Innovation, User-Driven Innovation, Design Thinking and Service Design (Cvijanovic et al., 
2020). Overall, those approaches show huge potential for further integration and 
elaboration in this thesis. Moreover, research records covering all three analysed actor 
categories (Businesses, Policymakers and Academics) are applying network-based 
theories, which, indeed, supports the necessity claimed by this thesis to enlarge the 
place-based perception on S3 and EDP.  

2.3 An Actor-Network Theory Perspective 
Despite a variety of applied theories in Smart Specialisation research, as shown in Table 1 
for the specific area of S3 monitoring, the Actor-Network Theory (ANT) has not been 
approached as a theoretical foundation for S3 literature yet. However, since ANT is 
critically reflecting past development, while at the same time delivering knowledge and 
insights towards future prospects (Durepos & Millis, 2012) as well as enabling to 
elaborate on multi-level actor involvement and relations between human actors and 
institutions, the ANT can be successfully utilised to explain S3 processes and regional 
innovation ecosystems. Although the ANT has not been followed during the overall 
research methodology of the thesis, the present research results also clearly indicate a 
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need to explore theories that go beyond place-based approaches and to address network 
related concepts. This is confirmed by the overview provided in Table 1 as well as the 
results achieved when analysing cross-border collaborations in the S3 context.  
In addition, the ANT was applied within the present research methodology of the fourth 
article building up the thesis (rf. Appendix – Article IV). Hence, in a retrospective analysis 
of the achieved results and contributions during the doctoral studies, the ANT seems to 
be a promising approach to overcome known problematic nature and challenges 
pertaining to S3 and EDP research discourses. Moreover, it represents a potential future 
research avenue of the author. Finally, the deployment of the ANT is also adding a theory 
building aspect to this thesis by pinpointing its applicability to S3 research in this  
sub-chapter. 

The ANT was born in social sciences to analyse how growth and knowledge  
creation can be explained through interactions of actors and networks (Muniesa, 2015). 
This, in turn, corresponds with the aim of innovation policies, such as S3, to create 
informal networks and to support knowledge exchange and cooperation among  
actors (Szakálné et al., 2022). Nevertheless, besides social sciences, the theory also 
receives growing attention as an analytical tool in other research areas, such as social 
innovation (Degelsegger & Kesselring, 2012), politics (Alcadipani & Hassard, 2010), 
sustainability (Irish & Romkey, 2021) and urban studies (Farias & Bender, 2010),  
making it also worth to examine in terms of its theoretical potential for S3. Indeed,  
the ANT is seen as potential research stream in the policy area to close the gap between 
theory and practice (Passoth & Rowland, 2010), which is, as aforementioned, one of  
the existing research problems in the S3 design and implementation field. In this context, 
the ANT can be also used as a connecting theoretical construct. Whereas network 
theories focus on relations and boundaries of involved entities and actors, place-based 
approaches examine locally or regional available assets. The ANT expands the 
understanding of involved actors, who can only be described in relation to the network, 
which is vice-versa not existent without its actors (Wihlborg, 2018).  

In this theory, actors can be human or non-human entities, or in other words,  
any entity that is going into some kind of relation within the network (Latour, 1996; 
Whittle & Spicer, 2008). Important note to make here is that the ANT is calling for one 
crucial and binding assumption of so-called symmetry, which declares that all involved 
actors – human and / or non-human – in the network are equally powered (Jackson, 
2015; Whittle & Spicer, 2008). Though, in this scope, the ANT can solve two challenges 
in the context of S3 implementation. First, the principal idea of S3 is grounded on a 
practice-oriented bottom-up approach, reflected through EDPs, but usually 
implemented as a top-down concept set by regional policy-makers (Foray, 2016; 
Valdmaa et al., 2020). This paradox can be addressed by deploying the ANT feature of 
symmetry and equal empowerment of all involved actors. Second, S3 design and 
implementation calls for rather interdisciplinary cooperation among the involved  
actors, based on the Quadruple helix view (Carayannis & Rakhmatullin, 2014;  
Fellhofer, 2018). In this context, the ANT might lend practical implementation  
potential to overcome the S3 related challenges, by simply allocating the same power  
to all involved actors. In addition, according to the theory, all actors are historically  
driven (Durepos & Mills, 2011). In this manner, the concept of path dependency 
addressed in the ANT also finds its application in S3 and regional policy making (Bellini  
et al., 2021).  
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From the ANT point of view, actors are addressed based on the so-called translations, 
which reflect relations and interactions among involved actors and thus set up the  
actual network (Durepos & Mills, 2011; Miettinen, 1999). In addition, translations 
describe how involved actors create effects through negotiation or how they manipulate 
and direct other actor’s interests towards one’s own, with the objective to mobilise  
any kind of support (Jackson, 2015). In general, however, translations are originally 
aligned to four main steps in the ANT: problematisation, interessement, enrolment  
and mobilisation (Callon, 1984). Putting these four stages of the theory into the policy 
innovation context, the ANT is framing an innovation ecosystem, by means of defining  
a problem, developing possible solutions, iterating possible solutions as well as 
institutionalising and refining preferred solutions. By undertaking those actions,  
the ANT, in fact, yields a key advantage compared to other theories in the given 
innovation policy discourse (Young et al., 2011) as well as closely dovetails with the S3 
governance and implementation aspects within one specific funding period.  

As translations between actors can be very heterogeneous, uncertain and 
ambiguous, the ANT introduces so-called “translation zones”. Such zones subsume  
all actors and their translations towards a common aim or a field of interest  
(Barry, 2013), by means of knowledge exchange and innovation application (Rantisi & 
Leslie, 2015). This tenet of the ANT, in turn, establishes a clear link to the EDP, which is 
known as key driving concept behind the S3 implementation (Dubois et al., 2017). 
Indeed, the EDP facilitates understanding of translations zones as entrepreneurial 
discovery spaces (Morgan, 2016) and supports in this manner multi-actor and  
cross-sectoral exchanges (Asheim, 2011). In addition to that, translation zones can also 
be perceived as priority areas fixed in the regional S3 policy, allowing the existence of 
different translation zones with different actors involved in S3 design and 
implementation in the given regional boundaries. In sum, to showcase benefits of  
the ANT and, in particular, importance of actors’ relations and interactions (translations), 
it is also important not only to concentrate on actors’ involvement and interactions,  
but also to reflect on mediators and their performance (Latour, 2007). Mediators are 
important “nodes” connecting actors alongside translations and their performance,  
by predicting their outputs by means of inputs made.  

Summing up, the principal insights made here is that there has not yet been any 
scholarly link established connecting S3 and the ANT in the scientific discourses.  
The reasoning made aboe, however, yields clear conceptual linkages, which can be 
expanded and showcased by further in-depth analysis of key ANT tenets and their 
intertwining with S3 policy, as Table 2 below illustrates.  
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Table 2. Overview of Further Key Actor-Network Theory Aspects and their Implication for S3  

Further Key Concepts in Actor-Network 
Theory (Jackson, 2015, p. 30) Meaning and Application Potential for S3 

Inscription – Embodied translations into a 
medium or material 

Translations as incentives used for early actor 
mobilisation, which lead to a certain 
development of a common objective, by means 
of deployed EDPs, innovation process and Key 
Enabling Technologies, with a clear focus on 
actors operating on entrepreneurial level. 

Enrolment – Mobilising support by means 
of creating a body of allies through 
translation 

Joint aim of actors in EDPs building up consortia 
and creating networks for a specific thematic 
objective and generation of innovation, which 
enables sustainable transition. 

Black box and punctualisation – A 
temporary simplification in a given network 
that acts as a single unit so that the network 
transforms into one actor 

S3 rationale is associated with efficient fund 
allocation through different territorial 
programmes. In this, building up consortia of 
different actors from different regions alongside 
a common thematic goal bears successful 
procedure to acquire these funds. 

Quasi-object – A non-human that is 
necessary for the collective to exist, or an 
object that passes through a social group, 
which in doing so forms relations between 
members of the group 

Thematic priority area that is bringing affected 
actors together – into one socially bound group, 
including potential sub-categories and 
objectives linked with that thematic area. 

Hybridity – The idea that neither a human 
or non-human is pure, that is, neither 
human or non-human in an absolute sense, 
but rather entities produced in associations 
between the former and the latter. Thus, 
humans are considered as quasi-subjects 
and non-humans as quasi-objects 

Boundaries of human and non-human actors are 
vanishing, social innovators and creative brokers 
are co-creating innovation and sustainable 
transformation with academic, policy, business, 
and social non-human entities (institutions). 

Source: Compiled by author. 
 
Considering the provided overview of key concepts that supplement applicability of 

the ANT for S3 related research, as summarised in the table above, the ANT bears clear 
and strong potential to increase the understanding of European regions in designing and 
implementing S3, thus paving the way for sustainable regional transformation. However, 
this is a first research attempt made in applying the ANT for the purpose of drafting 
sufficient future-oriented constitution of a European region in this particular field. Thus, 
this thesis provides new perspective on S3 theoretical reasoning and expands its 
conceptual terrain by integrating the ANT into S3 research discourse, which, in turn, 
minimises the gap of theoretical foundation for this innovation policy. 
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3 Methodology 
The doctoral research work made use of different research methods in order to address 
the raised research questions. This is particularly true bearing in mind the 
interdisciplinary nature of S3 research, driven by spill-overs of S3 and intertwining with 
different disciplines, such as policy-making, technology, innovation, social sciences as 
well as regional and sustainable development. Coming to the point, the following chapter 
illustrates research pathways undertaken by the author throughout the doctoral 
research journey, leading to results and contributions for the scientific discourse and 
policy-making.  

Referring to introduced research problems and gaps, the thesis is based on qualitative 
approaches in order to explain and analyse a concept or phenomena of interest 
(Creswell, 2014). Utilisation of quantitative methods and inputs remain limited to what 
necessary and reasonable in the given context. The choice over a qualitative research 
trajectory is also reflected in the formulation of proposed research questions, 
emphasising “how” relations between the objects of interest shape EDPs within S3 
related exploration. Moreover, qualitative approach enables to delineate the overall 
design of the research path, allowing the researcher to be reactive on findings, as they 
are not possible to be planned beforehand (Korstjens & Moser, 2017). 

In the research field of Smart Specialisation, several researchers are calling for the 
implementation of more qualitative approaches to analyse political interventions on 
innovation governance (Björn & Johansson, 2017; Georghiou et al., 2014; Komninos  
et al., 2014; Kroll et al., 2016). Notwithstanding that, an increasing number of scholarly 
treatises are demanding to introduce both qualitative and quantitative approaches to 
sufficiently analyse and explain S3 processes (Gianelle & Kleibrink, 2015; Kleibrink et al., 
2016; Masana, 2022; McCann & Ortega-Argilés, 2013; Roman, 2018). Nevertheless, 
qualitative approaches shall be preferred when important variables to be examined are 
unknown (Creswell, 2014) and / or new paths in different regional contexts undefined 
(Dawley et al., 2015; Hassink et al., 2019; Trippl et al., 2020;). Subsequently, the thesis 
builds upon analytical and exploratory qualitative approaches (Silverman, 2020), as it 
supports and advances the elaboration of discovering new insights and cross-overs in a 
particular research field (Bartlett, 2017; Borrego, 2007). Furthermore, the implemented 
research approach has a hybrid nature (Fereday & Muir-Cochrane, 2006), combining 
inductive and deductive perspectives. On the one hand, deductive analyses have been 
based on existing theories and concepts located in the S3 nexus. On the other hand,  
the inductive reasoning stems from deployment of particular cases scrutinised during the 
doctoral research with the objective to deliver both general conclusions and practical 
applications, e.g. for S3 design and priority area setting. 

Consequently, the hybrid research and thesis’ methodology design are based on 
constructivism and interpretivism (Creswell, 2013; Mertens, 2010). Constructivism is 
postulating utilisation and practical functioning of theoretical constructs (Crotty, 1998) 
within concerned multiple realities under investigation, whereas the researcher himself 
is involved into the objects of interest (Lincoln et al., 2011). In doing this, knowledge and 
insights are constructed by the researcher rather than taken for granted. Here, reflection 
on experiences is important and serves as a key driver for knowledge creation,  
as the author is reflecting on those experiences and incorporates new information to  
pre-existing knowledge, thus enabling new knowledge construction. In this sense, the 
research is in line with the tenets of the S3 path-dependency paradigm. Despite this fact, 
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constructivism remains the core of research methodology design of this thesis,  
as pre-existing knowledge of the researcher, building upon literature reviews and 
connecting to empirical reasoning, i.e. active participation of the researcher in S3 
innovation activities (involvement in transnational INTERREG project on S3), is enlarged 
by new concepts and approaches resulting into newly constructed knowledge, which,  
in turn, reduces the research problem and addresses the research questions concerned.  

As the interactions and relations of involved interdisciplinary actors and stakeholders 
are also key to explain S3 paradigms, interpretivism of the researcher allows to give 
certain meaning and foundation to actions, relations and processes (King & Horrocks, 
2011). However, as the present philosophical research discourse leaves the boundaries 
of strict philosophical stances, the thesis can also be placed within the emerging research 
streams, namely interactive approaches (Svensson et al., 2008). Yet, it shall be mentioned 
here that the introduced Actor-Network Theory is categorised as a constructivist 
approach (Muniesa, 2015), pinpointing its relevance as a theoretical foundation as well. 

The thesis is based on multi-method approach encompassing different qualitative 
research methods during the conducted research. Such an approach yields a clear 
contribution in answering the CRQ, delivering comprehensive result portfolio, 
developing contributions to the scholarly literature as well as minimising the identified 
research gaps. Building upon individual research articles, research results are 
triangulated within this thesis for the purpose of developing a comprehensive overview, 
which merges insights gained from separated research articles (Morse, 2003). Based on 
the extensive scholarly literature and published S3 documentation including non-scientific 
contributions (mainly policy papers), the research problems were revealed and research 
gaps identified. Consequently, the status quo of the scholarly and practical situation 
pertaining to S3 guided the author to formulate comprehensive research questions that 
were addressed throughout individual studies. To answer the questions, independent 
research tasks were designed and implemented. As a result, in the following, research 
pathways and data collection concerning each research question is manifested and 
subsequently consolidated into the overall research methodology of the thesis. 

Research Question 1 (RQ1) was addressed in Article I (rf. Appendix). The research has 
deployed primary and secondary data. Firstly, a performance audit of 21 actors in the 
field of EDP and S3 implementation was conducted covering monitoring mechanisms and 
monitoring related problems. Moreover, case studies of participating regions in the 
“SMART_watch” project (INTERREG Central Europe) were used to develop a raw model 
for comprehensive and comparable monitoring system in the Central Europe region.  
The results were supplemented by secondary data gathered through desk research, 
document analysis and comparative analysis of published strategy documents of the 
involved European Regions on their S3 monitoring.  

RQ2 was dealt with in Article II (rf. Appendix). As S3 and EDP related thematic scope 
is vast, the research focus was limited to Blue Economy or, even more precisely, port 
sector in the Baltic Sea Region (BSR). The rationale of linking S3 and Blue Economy lies in 
the nature of this sector, whereby both S3 and Blue Economy are referred to as 
innovation drivers addressed in the policy initiatives set by the EU as well as promising 
economic development and unlocking growth policy thinking (European Commission, 
2017; McCann & Ortega-Argilés, 2014). Here, Small and Medium-Sized Ports (SMSPs) 
were identified as Blue Economy drivers, the so-called “blue actors”, filling a role of 
entrepreneurs, who under the EU growth policy are called as crucial innovators. Beside 
the conceptual interlinkage of S3 and Blue Economy, the researcher was involved into 
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several other initiatives related to SMSPs and Blue Economy encompassing both 
scientific work and practical innovation application (INTERREG project coordination). 
Thus, knowledge gained from the research literature was underpinned by hands-on 
experiences resulting from close collaboration with the SMSPs on project level. 
Subsequently, practical insights were traced back to the scientific work. Hence, it is 
claimed here that the choice over the EU sector, such as Blue Economy and, in particular, 
port industry, can be successfully used to develop both practical insights and theoretical 
contributions. However, for the purpose of the research, only secondary data was used. 
First, the S3 documents of all 37 coastal regions of the BSR were analysed and compared 
with a focus on priority setting supporting future development of port sector. Second, 
those regions filtered with ports as a priority area in the identified regional S3 documents 
and having a SMSP in the region were selected for further analysis, which was 
undertaking by using port performance data. Here, the Eurostat database was consulted 
to compare performance of passenger and cargo flows in ports between 2014 and 2019. 
This timeframe was selected for the purpose to compare innovation performance at the 
beginning and the end of the funding period covered by S3 policy. Data codes include the 
following: TGS00076, TTR00009, TGS00075 and MAR_MP_AA_CPH. Finally, following 
this, an exploratory and analytical comparison was performed to inductively develop 
insights and recommendations on how the actor incorporation within the EDP into a 
given priority set-up of S3 can be facilitated and what effects can be expected from this 
integration into the EDP for entrepreneurial and thus overall innovation performance. 

RQ3 was addressed through a combination of different approaches – Article III,  
Article IV and Article V (rf. Appendix) described in the following. The research conducted 
in Article III was circled around a specific field of interest – multi-functional agriculture. 
This field was chosen due to given social proximity, as the researcher himself is based in 
the rural region the development thereof being driven by agriculture. As a result,  
a stronger thematic interest provided principal impetus to collect, compare and evaluate 
nutrition-based priorities in the area of S3 design. In this context, multi-functional 
agriculture is described as a tool in agriculture policy as well as a concept for rural 
development and agricultural transition leading to more sustainable development 
(Knickel et. al., 2018). Moreover, a farmer-driven innovation process is at the heart of 
the multi-functional agriculture (Holmes, 2012; Wilson, 2007). In this sense, an actor / 
entrepreneur (here – farmer) driven innovation establishes conceptual link to the EDPs 
in the sense of S3 policy applied in agriculture. However, in the context of multifunctional 
agriculture policy development, farmer-driven innovation processes have been so far 
ignored (Knickel et al., 2018). This, again, postulates a research to practice problem, 
especially as the application of multi-functional agriculture concepts are set as a clear 
regional policy task aiming to facilitate sustainable development in rural areas for over a 
decade already (Grbic, 2010). Hence, considering the aforementioned, the present 
research claims to be well justified and topical, when it comes to transfer practical 
insights into the EDP and S3 discourse. In order to implement this research, primary data 
was used resulting from 21 implemented audits in the context of the EDPs, involvement 
of actors into S3 policy design and implementation as well as their cross-regional 
cooperation. Following this, a comparative analysis of multi-functional agriculture as S3 
priority was undertaken in the given territorial and cohesion related setting, i.e. RUBIN 
area (German Programme for Regional Entrepreneurial Collaboration for Innovation).  
In this particular research task, an actor approach was used as a methodological tool in 
creating practical content. This approach was chosen, given the research objective to 
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develop a cross-border network model, which strongly relies on actors’ relations within 
that network (Fricke, 2015). In this particular sense, new knowledge can be constructed 
from multiple perceptions shared by a larger number of people (Arbnor & Bjerke, 2008). 
As a result, the actor approach appears to serve as an appropriate tool here, 
simultaneously facilitating understanding of experienced, observed and analysed reality 
as an interdisciplinary and social construct embedded within management, innovation 
policy, policy-making as well as multi-functional agriculture and co-creation concepts.  
In such a way, the research claims to have established a solid methodology for the  
cross-border model to emerge as a practical contribution of the undertaken doctoral 
research.  

Turning to the Article IV (rf. Appendix), the topical research deployed primary data 
based on 32 expert interviews that thematically addressed innovation process and its 
relevance for sustainable development and resilience of a product or service being 
prototyped throughout the innovation process. Innovation process was undertaken by 
entrepreneurs including participation of representatives from Cultural and Creative 
Industries (CCIs). In this sense, the delineation of innovation process served to reveal 
individual building blocks of an EDP. Based on the insights gained from the EDP 
evaluation by means of the interviews, the cross-case comparison and content analysis 
were implemented by deploying case study analysis. This method facilitated positioning 
of the results within the S3 and sustainability context. Indeed, this is a common research 
method used in the S3 related discourse (Kogut-Jaworska & Ociepa-Kicinska, 2020; 
Mieszkowski & Kardas, 2015; Kristensen & Pugh, 2022). As the thesis is grounded on 
qualitative nature, a case study method serves as an umbrella method combining both 
thematic and content analysis (Braun & Clarke, 2006; Yin, 2009, 2011) as well as 
postulating building blocks of a specific phenomenon to be explored (Thomas, 2011).  
In such a way, deployment of a case study is explorative and aims at contributing to the 
underdeveloped research field (Shields & Rangarajan, 2013). In this vein, the research 
perceives case studies as an investigation by using “how” questions in a particular 
research field based on introduced problem and gap, taking a case as a phenomenon in 
real life context with unknown relationship and little or no control by the researcher 
(Yazan, 2015; Yin, 2018). Following this, the research implemented is able to draw 
conclusions and recommendations on improving the EDP. 

Looping actor involvement in the EDP to the comprehensive innovation perspective 
addressed in the RQ3 and, in particular, from the social innovation and sustainable 
development point of view in the S3 context in Article V (rf. Appendix), the interplay of 
social innovation, S3 and sustainable development has not yet been covered in the 
topical research. Thus, a systematic literature review was conducted to cross-link insights 
and knowledge from different applicable disciplines. This research work followed 
transparent, reproducible and iterative processes, allowing to overcome and / or 
minimise potential bias (Phillips et al., 2015). Though, a key benefit of systematic 
literature reviews refers to identification of evidence-based key scientific contributions 
in a certain field of interest or revealed research gaps (Tranfield et al., 2003). Following 
seven-principles rule – Transparency, Clarity, Integration, Focus, Equality, Accessibility 
and Coverage (Pittaway, 2008), the researcher was able not only to address the research 
gaps, but also to open up future research pathways. 

Even though each integrated research work followed a comprehensive and profound 
research methodology, individual methodological steps are embedded into overall 
research methodology of this thesis. In this sense, main research strategy was set starting 
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with an extensive literature analysis. Here, research gaps and problems were identified 
in the existing literature and the research objectives formulated, although finding minor 
adjustments during the actual qualitative research. The research strategy was built upon 
a mixed methodological framework applicable for qualitative studies to examine and 
analyse various and complex aspects of S3 approaches.  

The research methodology is based on longitudinal and cross-sectional perceptions. 
First, S3 and EDP concepts focus on significant social, economic, environmental and 
political changes within one particular EU funding period in European regions. Here, 
monitoring and performance data are used in a longitudinal manner. In addition,  
the thesis partly deploys cross-sectional study perspective, especially when it comes to 
literature reviews and use case analysis which were implemented with involved actors.  

The thesis is in its nature and design a theory testing terrain rather than a theory 
building endeavour, even though the results yield the need to further elaborate on novel 
and future-oriented theoretical concepts. Overall, the research followed a structured 
path during the whole doctoral studies by using the well-known research onion 
(Saunders et al., 2003). Figure 2 illustrates the research onion for this thesis and, in doing 
this, also summarises the methodological paradigm introduced. 

 
Figure 2. Research Onion of Doctoral Thesis 
Source: Compiled by author) 

The illustration of the research onion is not only offering a progressive view on the 
conducted research (Bryman, 2016), but also provides a retrospective view on the 
implemented methods as well. In sum, the conducted research of this thesis followed a 
comprehensive journey to address the introduced EDP, S3 and sustainable development 
related research problems and corresponding research questions. By means of 
implementing multi-method approach, as discussed above, the author was able to 
compare, to sound out and finally to leverage the most suitable approaches and methods 
to his best of knowledge.  
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4 Results 
Individual research work presented in the selected articles provides a sound 
understanding on potentials and future prospects regarding EDP design in the S3 policy 
nexus. In the following, key results and contributions of the articles are displayed and 
reflected upon in the sub-chapters, which each of them yields researcher’s contribution 
to science and S3 policy practice and responds to the addressed research problems and 
concerned research questions. 

4.1 Measuring S3 and EDP Implementation Impact through Monitoring 
Systems 
Key obstacles for S3 and EDP monitoring within the S3 policy nexus are addressed in the 
development of the so-called Transnational RIS3 Observatory Model. This model is based 
on a cross-regional comparison in S3 monitoring as well as on thorough selection of 
measurable and sufficient S3 performance indicators. The model delivers a structural 
concept for a monitoring system dedicated for deployment by different regions as well 
as for national and European level. The model development, described in detail in Article I 
(rf. Appendix), is based on a place-based approach and supplemented by case studies 
from ten participating European regions. It offers a hands-on framework to synthesise 
monitoring concepts across regions and on European level. Thus, the model addresses 
both the bottom-up approach through stakeholder engagement and involvement as well 
as the top-down approach integrating perspectives of key European institutions 
responsible for S3 implementation.  

The main advantage and the unique characteristic of the model are associated 
through manifestation of transfer of monitoring processes from governmental bodies 
towards the transnational observatory acting as an institution responsible for evaluation 
of European regional performance and its monitoring, which are based on a particular 
thematic priority selected in the respective S3 policy domain. In such a way, European 
regions are able to perform not only a general S3 monitoring, but also to compare and 
assess monitoring results pertaining to the regional performance in the respective 
thematic priority / priorities, which is resulting from EDP implementation. In this context, 
the Transnational RIS Observatory body is referred to an institution encompassing three 
main parts: (i) Managing Committee being responsible for monitoring process design and 
implementation; (ii) Communication Body being active in disseminating and 
communicating monitoring results towards the European Commission and the Joint 
Research Centre, which acts as the main European research institution responsible for 
S3 policy development; and (iii) Thematic Experts / Stakeholders engaging for consultancy 
purposes and facilitating EDP along the S3 implementation nexus.  

In line with the model developed, a crucial policy recommendation was formulated 
by the author regarding the unification of S3 priority areas. As the observatory rationale 
itself is based on bringing regions together for the purpose of thematic areas’ 
collaboration, it is necessary to re-think the concept of priority selection. therefore,  
in terms of the policy insight made, unification of S3 priority areas does not only enable 
comprehensive and comparable S3 monitoring, but also opens up opportunities for 
cross-border cooperation under a certain priority area on both policy and entrepreneurial 
level.  

Another key recommendation reflected in the model concerns potentials to re-shape 
the procedure in S3 performance indicator selection, which in term, should lead to a 
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more consolidated approach across European regions and their work in monitoring S3 
performance. Currently, indicators for S3 monitoring and evaluation are individually 
chosen by regions, including individual choice over respective target values, which leads 
rather to a biased performance comparison among regions. To avoid this, the model calls 
for pre-defined indicators co-created on the European level in close contact with the 
Transnational RIS3 Observatories, the so-called Set of S3 Indicators. As the best practices 
have shown, at least context, output and result indicators must be bundled together for 
the purpose of S3 performance monitoring (European Commission, 2020). However, 
such “general” indicators need to be extended by thematic indicators defined by the 
respective Transnational RIS3 Observatories, which are referred to as S3 “Priority Specific 
Indicators”. Considering both types of indicators, a sophisticated S3 performance 
monitoring and evaluation on regional and entrepreneurial level can be ensured, also 
reflecting the potential of the model to support the incorporation of diverse regional 
capabilities and assets under given heterogeneity of European regions. 

In sum, the research delivers a macro-regional and transferable model concept for S3 
governance by means of comprehensive S3 performance monitoring and evaluation. 
Furthermore, the author’s work provides a portfolio of opportunities to foster 
collaboration across European regions on S3 monitoring and smoother S3 
implementation in the next future. Policy involvement and participation in S3 
performance monitoring is ensured through the transnational network integrating all 
Transnational RIS3 Observatories, which, in turn, exchange with each other in this 
specific task as well as connect with representatives of the European Commission,  
the Joint Research Centre and the existing S3 Platform established as the main contact 
points for Smart Specialisation policy in Europe. 

The model and its functions can be transferred from theory into practice in the 
current S3 implementation period, by means of existing and developed online tools. 
Required bodies and institutions are already established across European regions. 
Therefore, as a next step in the upcoming research work, a feasibility study of the model 
concept covering several European regions is necessary to be undertaken in order to 
validate and iterate model structures and functions as well as to elaborate its potentials 
in fostering and improving S3 monitoring and evaluation in the next future. In doing this, 
the developed monitoring model strongly contributes towards sustaining and enhancing 
already established institutional pillar for S3 performance monitoring. As mentioned,  
the proposed model activates and integrates already established entities in European 
regions, which, however, currently show low collaboration in terms of their 
responsibilities and actions for EDP facilitation and S3 monitoring.  

4.2 Unlocking Entrepreneurial and Regional Growth Potentials through 
Priority Set-up – A Maritime Use Case 
As the thematic coverage of S3 priority selection and EDP identification under S3 can be 
manifold, a concrete case from the Blue Economy was subject to the present research 
work, which aimed at unlocking growth potentials through sufficient actor incorporation 
into EDP and S3. Blue Economy and Blue Growth bear great potentials for regional and 
sustainable development (Philipp et al., 2020). Whereas the existing literature has shown 
integration of the Blue Growth related priority areas (thematic focus) into S3 design and 
implementation (de Vet et al., 2016; Kogut-Jaworska, 2019; Pace & Drago, 2020. 
However, little is known about the involvement of blue actors into innovation policies. 
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Thus, using a place-based approach, Small and Medium-Sized Ports (SMSPs) were 
considered as a very specific regional asset to be subject for the scrutiny of regional S3 
design and implementation. Since SMSPs can be drivers for the Blue Growth, they also 
appear in the S3 policy nexus. The impact of S3 on SMSPs performance, if those represent 
a part of the S3 priority set-up in the given region, can be identified and assessed. In this 
context, SMSPs are seen as entrepreneurial entities – Small and Medium-Sized 
Enterprises (SMEs) from the port industry. However, since there is no clear definition 
what a SMSP is (PAC2, 2014), from an operational perspective, SMSPs can be defined 
through their functional role they are filling. Thus, SMSPs can act as facilitators of the 
Blue Economy as well as perceived as active actors in regionalisation processes, providing 
sound capacity for multi-port gateway regions (Feng & Notteboom, 2013; Notteboom, 
2010; Notteboom, 2014). When it comes to logistics performance, small ports can be 
classified as those handling goods up to 10 million tons per year, whereas middle-sized 
ports handle up to 10 to 50 million tons of goods per year, and big ports – more than  
50 million tons of goods per year (Verhoeven, 2010). To make it crystal clear, however, 
SMSPs definition in this thesis will be borrowed from the Trans-European Network for 
Transport (TEN-T), which defines SMSPs as those integrated into the Comprehensive 
TEN-T Network or not integrated at all (European Commission, 2014).  

Following this delineation, in total 37 European NUTS-2 coastal regions in the BSR 
were subject to the research study with a special focus on the selection of SMSPs as a S3 
priority in the officially published S3 documentation. Using the European classification of 
ports from the TEN-T Network (European Commission, 2014), the World Port Source 
Database and the Eurostat data on a NUTS-2 level were deployed for the purpose to 
assess BSR SMSPs as introduced “port priorities” in the S3 policy nexus. Having identified 
coastal regions in the BSR, which list port priorities in the S3 design, applicable remaining 
regions were filtered against categories of core, comprehensive and small ports for the 
purpose to generate a final set of sufficient cases (regions) to be analysed. However,  
the first analytical attempt has already clearly shown a very low contribution or 
consideration of SMSPs within the S3 policy realm among the applicable BSR coastal 
regions. In addition, the majority of analysed regions does not include port priorities and 
Blue Economy sub-sectors at all into their S3 policy, thus supporting the challenge of 
insufficient S3 utilisation and low governance of regional assets for the funding period 
2014–2020. In cases, in which SMSPs were integrated into S3 priorities, those regions 
were able to increase their cargo and passenger performance between 2014 and 2019 
(based on the latest data availability). In addition, each of the regions prioritising 
specialisation in the SMSPs sector also outperformed the national level on cargo and / or 
passenger movements. Some regions and their SMSPs were able to successfully 
specialise within the S3 priorities, either on cargo or passengers, resulting in a remarkable 
increase in performance in the specified area (rf. Appendix, Article II, Table 3). 

Following the analysis, the research delivers two policy recommendations that can 
be deployed by policy-makers for future S3 design: 

1. Utilising regional resources and capabilities for S3: Low consideration of the Blue 
Economy and limited integration of blue actors into S3 policy design and 
implementation reduces potentials for regional development and building up 
competitive advantages. 

2. Understanding S3 as a tool to support regional assets: S3 deployment on 
regional level increases regional performance and enables to sustainably 
specialise in available regional assets, thus reducing competitive disadvantages. 
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By providing those recommendations, the conducted research does not only support 
sustainable development of S3 policy (Fotakis et al., 2014), but also confirms the existing 
gap of insufficient utilisation of regional assets for S3 design. Furthermore, the work also 
reveals easy gains for particular regions in the future, once deploying S3 as a tool for 
policy-making (Gerlitz et al., 2021; Uyarra et al., 2014) and / or integrating it as a business 
strategy (McCann & Ortega-Argilés, 2014). Finally, as the conducted research perceives 
SMSPs as actors in the frame of innovation growth policies, it is coherent with current 
scholarly contributions treating SMSPs as innovative ecosystems (Di Vaio et al., 2018). 
Serving as transnational gateways and constituting economic centres at the same time 
(Audretsch et al., 2019), SMSPs become actors with social, environmental, political and 
economic positive footprint (Cantner et al., 2020; Notteboom & Haralambides, 2020; 
Tolstykh et al., 2021). Following this insight, SMSPs can be treated as ecosystems enabling 
new interactions (translations) in existing innovation policies, such as S3, as well as opening 
new pathways for sustainable development. More precisely, social, environmental, 
institutional and economic potentials and / or improvements can be associated with the 
results and recommendations made. 

4.3 Discovering Open Innovation for Sustainable Development on 
Entrepreneurial Level 
The concept of Open Innovation is generally linked to S3 paradigm. When it comes to a 
regional perspective, S3 policy strongly favours the concept of Open Innovation (Oliviera 
et al., 2021; Surya et al., 2021). In this context, Open Innovation addresses entrepreneurial 
level (Lopes et al., 2021). As illustrated in the Theoretical Background of this thesis, Open 
Innovation connects to the concept of EDP as well, by highlighting different aspects that 
might turn the EDP into a more sustainable one, with economic, environmental, social 
and institutional contributions made. Based on the implemented research, three areas 
fostering Open Innovation were examined, namely social innovation, cross-border 
cooperation and creativity. 

4.3.1 Rationale of Social Innovation for EDPs and S3 Implementation 
The conducted research focused on examining the interrelation between S3 and social 
innovation, thus contributing to sustainable development. By undertaking a systematic 
literature review, which was supported by content analysis, the author recognised and 
revealed potential research gaps to be further addressed in the future research.  
In addition, the work done positioned the current literature on incorporation of social 
innovation within the S3 policy ream as well as displayed potentials for applicability of 
social innovation supporting sustainable development. There exist a number of research 
records linking up S3 (Fellnhofer 2017; Janik et al. 2020; Komninos et al. 2014; Lopes  
et al. 2019) with social innovation (Dionisio and Vargas 2020, Eichler and Schwarz 2019, 
Phillips et al. 2015; Pomaquero-Yuquilema et al. 2019) and sustainable development 
(Bolis et al. 2017; Mensah 2019; Murphy 2012). The conducted research clearly reveals, 
however, a very narrow attention paid to the intertwining of those concepts. Following 
this, content analysis was applied to scientific contributions yielding conceptual 
interlinkages, by means of inclusion and exclusion criteria as well as Boolean operators. 
Consequently, three key themes were identified within the social innovation paradigm 
for the purpose of showing its conceptual meaning for EDP and S3 policy design: 
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clustering as method and theory for policy-making, social capital and regional assets as 
well as social innovation governance. 

To start with, cluster concepts are frequently used in the research to understand 
regional development (Ablaev, 2018) and sustainability (Pozdnyakova et al., 2017; 
Prause, 2014), which yield great potentials for innovation to emerge (Bittencourt et al., 
2019). When it comes to S3 policy discourse, cluster approaches can serve as an effective 
tool for strategy design (Citkowski, 2020), but rather show limitations in their application 
for S3 implementation (Hassink & Gong, 2019). Indeed, this can be partly justified  
with policy-driven path-dependency of decision-makers (Morgan, 2017; Pugh, 2018).  
As a result, this initiates a growing debate concerning re-thinking the deployment of 
cluster approaches for S3. In this sense, Social Innovation might serve as a concept 
breaking down such path-dependencies on policy level and supporting development of 
more sustainable approaches (Olsson et al., 2017).  

When it comes to the integration of social aspects, network theories are used to 
explain actor relations within clustering approaches (Neumeyer & Santos, 2018; Reid  
et al., 2008). Considering potential of cluster policies to drive regional development 
(Cooke, 2012), cluster approaches can be deployed suitable concepts connecting social 
innovation and S3 towards sustainable development. Yet, cluster approaches appear to 
be feasible for the analysis of social innovation, EDPs and S3 towards sustainable 
development only. Moreover, cluster approaches are also linked to the Actor-Network 
Theory, by which clusters are labelled as translations zones. In this perspective, 
theoretical considerations are not contradictory to each other but rather supplementary. 

Bearing this in mind it can be stated that social innovators in European regions  
are crucial actors for S3 design and S3 implementation leading to sustainability.  
Yet, as noticed during the systematic literature review, social capital as an available 
regional asset remains rather unutilised (rf. Appendix – Article I & Article II; Aranguren et 
al., 2019). Given this insight, the thesis calls for new concepts and ideas that go beyond 
known approaches and integrate place-based and network theories to efficiently 
elaborate potential integration of social innovation into S3 design and thus to unlock 
sustainability potentials. To initiate this change, the literature recommends deployment 
of concepts, such as transformative governance (Visseren-Hamakers et al., 2021), social 
mindfulness (Komatsu et al., 2022), co-creation (Ansell & Torfing, 2021) and corporate 
social responsibility (Tibiletti et al., 2021; Triantafyllidis, 2022). Nevertheless, existing 
scholarly records on social innovation governance are mainly used to explain potentials 
for the environment and therefore connect to sustainability mainly through the 
environmental dimension (Suitner et al., 2022). The relevance of social innovation 
governance and its impact for S3 has not been exploited yet, although the conducted 
research has clearly shown interlinkages of the concepts to support regional sustainable 
development by means of social innovation. Thus, the present work is stepping into and 
opening up a new path for the future research by revealing this particular research gap 
in the existing S3 literature. 

Summing up, the involvement of social innovators into S3 as one of the main actors 
from the multi-level governance perspective acts as a key enabler towards sustainable 
development, driver for knowledge creation, facilitator for learning, enhancer of  
spill-overs as well as amplifier for cross-border collaboration. This is obviously linked to 
the social sphere of sustainable development but, as mentioned, also slightly touches 
upon the environmental one. 
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4.3.2 Cross-Border Cooperation as A Breakthrough for Entrepreneurial 
Discovery Processes 
To elaborate potentials of cross-border cooperation within the S3 paradigm,  
the conducted research analysed EDPs with actors involved into the identical priority 
area of the region. A case of multi-functional agriculture for legume production was 
identified as a specific area of interest. Multi-functional agriculture receives an increasing 
attention. This is particularly true for rural areas, in which it can be used as a tool  
for upgrading agriculture innovation policies as well as supporting regional development 
(Holmes, 2012; Wilson, 2007). Due to this functional manifestation, this sector is closely 
linked to S3 by means of S3 objectives as well as through Key Enabling Technologies 
(KETs) and EDPs, which, in turn, are utilised for S3 implementation (Cvijanovic, 2020; 
Czermański, 2013; Prause & Boevsky, 2015). Thus, in this perspective, the present 
research provides insights to improve economic development and innovativeness of 
rural areas (Bacsi & Kovacs, 2006) by means of an appropriate S3 design (Papamichail  
et al., 2022). 

For the research to achieve this objective, 21 implemented audits with Triple  
helix actors (academia, business and policy representatives) from different regions 
involved into S3 application pinpointed an explicit lack of initiatives established on a 
cross-border level as well as their reluctance to engage into S3 implementation.  
In addition to that, S3 priorities set by the selected rural and less-developed regions  
and deployed as case studies within this research were subject to the analysis of  
potential synergies prevailing or emerging in the respective research field of interest. 
Based on that, a sufficient cross-border cooperation concept was developed for the 
particular field of multi-functional agriculture within the S3 context and for the selected 
case regions.                                                                                                                                                                                                                                                                                                                                                                                          

Beyond the call for cross-border cooperation, the developed concept advocates 
improvement of locally produced raw materials, i.e. endorsement of a place-based 
approach. By increasing level of efficiency of such raw materials, diverse spill-overs 
emerge and generate positive effects on different economic and social dimensions of a 
region, such as imports, transport, labour market and circular economy. This, in turn, 
reduces environmental burden and paves the way for more sustainable concepts 
(Manhart et al., 2019). With this in mind, the cross-border cooperation concept  
(rf. Appendix – Article III) is seen as an enabler and a developer for EDPs and KETs, which 
result from the utilisation of knowledge hubs. Created and shared best practices, values, 
ideas, knowledge and lessons learned bear potentials to achieve necessary innovation 
level under S3 policy towards regional sustainable transition. Resulting from the concept 
development and its positioning in the S3 discourse, three key recommendations can be 
drawn from the implemented research: 

1. As European regions are revising their S3 for the upcoming funding period, it is 
crucial to learn and utilise experiences gained from the current funding period 
as well as to adapt best practices and lessons learned from other counterparts. 
The “right” selection of regional S3 priorities is hereby crucial to set the path for 
potential identification of ways to engage into cross-border cooperation in  
the S3 realm. This, indeed, repeats the call for unification of S3 priorities  
(rf. Appendix – Article I). 

2. Sufficient cross-border cooperation can locate potentials for regional 
diversification and discovery (Santoalha, 2019), which, in turn, generates 
innovation in different (new) fields. Therefore, in this very specific research 
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field covered, cross-border cooperation is not only an enabler for a more  
multi-functional agriculture to develop, but also to grasp opportunities to 
deploy legume raw materials in completely new fields (such as health and 
medicine). 

3. Cross-border cooperation should incorporate knowledge hubs for 
interdisciplinary approach, which identifies new innovation potentials and finds 
new ways for KETs to be deployed. Indeed, knowledge transfer in hubs by 
business actors is a key for EDPs to thrive (Franco & Haase, 2015; Schartinger  
et al., 2006). In the S3 context, those knowledge hubs can be driven by actor, 
such as Creative Brokers and CCIs (rf. Appendix – Article IV). 

In sum, sufficient S3 priority selection and cross-border cooperation approaches bear 
great potentials for successful EDPs and KETs, and, much more, might result into new 
paths for utilisation of locally available resources, thus providing environmental, 
economic, social and institutional benefits for sustainable development, as it has been 
shown in the particular field of multi-functional agriculture.  

4.3.3 Creativity as A Driver for Co-Creative Innovation and Sustainable 
Mindset 
CCIs are well-known as innovation brokers (Gerlitz & Prause, 2021). They are also 
positioned in the EU Smart Growth paradigm connected to place-based specialisation 
discourses (Cooke & De Propris, 2011). Nevertheless, from the perspective of regional 
innovation and cohesion policies in the context of CCIs, the doctoral researcher missed 
the nexus of CCIs with S3 and synergy potentials thereof (European Union, 2012; Rivas & 
Cappellano, 2020, Stanojev & Gustafsson, 2021). Bearing this in mind, the role of 
creativity and CCIs in the S3 design and implementation was explored, including 
potentials to contribute to sustainable development. The existing literature in this field 
has not yet revealed innovation potentials stemming from CCIs to strengthen EDP and S3 
design and implementation. Reviewing available research records on CCIs’ exploitation 
for regional development, the focus so far has been laid either on single industries or 
cross-industry innovation. Here, CCIs benefits are associated with multi-lateral 
approaches and positive effects on innovation by means networks, relations and 
alliances (Colombo et al., 2015; Gassmann et al., 2011; Santoro et al., 2020). In terms of 
S3 policy design, CCIs potential is still scant. Only ten percent of European countries have 
selected S3 priorities related to CCIs in the funding period as of 2014–2020 (Stanojev & 
Gustafsson, 2021). 

The conducted research followed an interdisciplinary approach by linking different 
competences from diverse economic sectors to showcase potential of CCIs for S3 and 
sustainability. Building upon 32 multi-case studies of European SMEs and by deploying 
an action research approach, the present research work made a first attempt in 
integrating creative potential of CCIs into the S3 policy nexus. This was done just  
beyond simply linking both through S3 priority selection. In this vein, the research results 
yield CCIs’ potential for streamlining and improving local and regional innovation 
capacities through S3. Innovation co-creation with CCIs as selected from the European 
tourism service sector and thus represents a sound EDP implementation case. In this 
case, CCIs fill a role of knowledge brokerage and mediation, which turned to be successful 
on the entrepreneurial level (micro-level) as well as within the innovation ecosystem  
(meso-level) and regional system (macro-level). Thus, CCIs’ integration into EDP design 
and implementation is a crucial success factor, thus increasing innovation potential  
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of that EDP. Taking into consideration strong conceptual relatedness of CCIs and S3 – 
especially for the EDP – the research in hand calls for a pro-active integration of CCIs into 
S3 policy design and implementation in processual and institutional dimensions.  

The research, first, enlarges the theoretical and empirical foundation of S3 policy  
and its impact on micro-level. This is achieved by means of exploring CCIs’ innovation 
potentials, sustainable development and co-creation initiatives on entrepreneurial  
level in the participating regions and in the tourism sector in the S3 nexus. The research 
was able to identify EDP and S3 policy bottlenecks on the micro-level by examining 
perceptions of affected stakeholders in the given cooperation setting, i.e. Quadruple 
helix. Second, the research opens up new avenues for sustainability in S3 design.  
This is possible through conceptual linkages CCIs and S3 policy share in terms of 
sustainability, capability and proximity. In doing this, the role of CCIs as brokers for all 
involved Quadruple helix actors is revealed, considering actor engagement strategies  
in the discovery (co-creation) process. Indeed, co-creation, which is largely exploited  
by CCIs enables to increase necessary capacities for sustainable environmental, 
economic, social and institutional transition. In this sense, CCIs become not only effective 
transition brokers, but also mediators driven by human-centred motives, ecological 
responsibility, resource efficiency, social inclusion and institutional stability. Third,  
the developed and proposed Creative Audit Tool can support entrepreneurs in 
innovation development, accompanied by creative brokers’ intervention. In this  
manner, future-oriented challenges and transition processes can be efficiently  
tackled and necessary capacities generated. Indeed, this contribution is coherent with 
challenge-oriented innovation policies, thus playing crucial role for S3 and sustainable 
development. 

Finally, the research work improves understanding and importance of actors for 
sustainable EDP and S3 to emerge, who are organised in Quadruple helix networks.  
In this specific aspect, the research lends a special role to CCIs in Quadruple helix 
networks, in which CCIs fill a role of mediators and brokers with the purpose to boost 
innovation potentials. Similarly, CCIs can be perceived as social actors, as their 
integration affects not only any particular single helix but rather the entire environment 
and innovation ecosystem (Rodríguez-Gulías, 2020). When it comes to sustainable 
innovation, the ANT calls for translators, who actively define and establish relations 
between engaged actors (Aka, 2019). This role of translators can be filled by CCIs, as they 
support entrepreneurship and open innovation among Quadruple helix actors and pave 
the way for sustainable environmental, economic, social and institutional thinking and 
acting (rf. Appendix – Article IV; d’Orville, 2019). 

To conclude on CCIs role for innovation and sustainability in the S3 context,  
the present research offers both theoretical and practical contributions. Theoretically, 
the work increases S3 understanding with creative mindset, which is needed to 
accelerate innovation and sustainable transformation. CCIs’ intervention and brokerage 
support transformation of S3 towards sustainability. Practically, the research enhances 
innovation competence portfolios on entrepreneurial level. Local and regional SMEs 
dealing with innovation are offered an opportunity to benefit from and utilise co-creation 
tools as well as to exploit CCIs potentials. The developed tools are based on a holistic 
view and, thus, enable S3 implementation on micro-level and also connects to the 
regional and macro level in terms of S3. Overall, the conducted research calls for  
a more intensive cross-sectoral collaboration through CCIs brokerage and mediation  
on micro, regional and macro level. The potential of CCIs to boost regional development 
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is widely recognised, offering improvements on economic, social and environmental 
level as well. Moreover, CCIs better equip entrepreneurial actors with tools and  
methods towards innovation application and sustainable transition integrating both 
environmental and social aspects under one roof in the upcoming funding period as of 
2021–2027. 



42 

5 Discussion 
Smart Specialisation qualifies as the main innovation policy on regional level in Europe 
and bears therefor great potentials for innovation development and sustainable 
transition of the entire (entrepreneurial) ecosystems circled around individually set S3 
thematic priorities. In this vein, synergies, spill-overs and intertwining with other  
future-driven initiatives become evident. As a consequence, research on S3 is 
sophisticated one. However, bearing in mind the end of the first S3 implementation 
period 2014–2020 and linking up with the future design of those innovation strategies, 
the present research emphasises several mushrooming lacunas connected with S3 
application from both theoretical and practical point of view (Masana, 2022). 

To begin with, as the doctoral research has shown, in the process of re-shaping S3 on 
the regional level, perspective of sustainable development does not appear within EDPs, 
which, in turn, might jeopardise future S3 design and implementation. Only few research 
articles addressed sustainable dimension, by linking up S3 with the EGD and its strategic 
implications on S3 (Larosse et al., 2020). This paves the way for emergence of the 
upgraded idea of Smart Specialisation, namely Smart Specialisation 2.0 (Kakderi, 2020; 
Masana, 2022, Panori et al., 2020) and Sustainable Smart Specialisation Strategy (S4), 
respectively. in this manner, S4 focuses on EDP improvements, but rather misses its 
positioning and interlink to the policy level (Kangas & Ryynänen, 2022; Laranja, 2021).  
At this point the present thesis touches upon this topic in the last research contribution 
and elaborates in-depth on how S3 and sustainable transition can be accelerated in S3 
design and its perception. In line with this endeavour, the present research highlights the 
importance of EDPs, the concept which stands as a key S3 enabler and constitutes a 
central piece within the S3 policy puzzle (Laranja, 2021; Müür, 2022). However, EDPs find 
themselves caught in a dilemma. One the one hand, they enable discovery, e.g. through 
learning, open innovation and co-creation processes and thus appear to be very 
promising S3 accelerators. On the other hand, by implying huge potential for co-creation 
and change, they rather remain under the radar among policy-makers, who due to 
prevailing traditional thinking and planning of regional policies remain rather reluctant 
in EDPs’ deployment (Capello & Kroll, 2016). This is also exaggerated by the bottom-up / 
top-down discourses (Valdmaa et al., 2020). These concerns are reflected upon in the 
following, by addressing the CRQ and three research questions. 

5.1 On the Way towards Sustainable Entrepreneurial Discovery Process 
In order to improve monitoring potential of EPDs contributing to S3 implementation in 
Europe (rf. RQ1), the Transnational RIS3 Observatory Model was developed (rf. Appendix 
– Article I). Here, the model itself represents a solution to overcome well-known 
monitoring challenges in the S3 discourse, such as missing comparability of  
cross-regional performance. To do this, it is necessary to transfer monitoring 
responsibilities from regional bodies towards transnational observatories by establishing 
them as institutions. In order to activate and accelerate collaboration cross regions,  
the model proposes consolidation of processes when selecting S3 thematic priority 
areas. By now, each region is choosing and defining its priority areas individually, 
resulting into fuzzy and overlapping S3 thematic landscapes low or absent collaboration 
potentials on any implementation level in the S3 policy domain. Proposing a shift to 
rather S3 thematic monitoring instead on focusing on overall regional performance 
monitoring, the Model offers a novel approach for a more efficient impact monitoring of 
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S3 implementation in European regions. This model also delivers a harmonised 
perspective on S3 indicator selection and deployment. However, the proposed Model is 
drawn from a regional and European perspective on EDP and S3 design and 
implementation. Thus, it is not possible to monitor one particular EDP, but rather to 
subsume EDPs’ impact from a certain period of S3 implementation into the analysis.  
This bears improvement potential towards currently used monitoring approaches in 
theory and practice. 

When it comes to the improvement of sustainable development through EDP design, 
the Model addresses the institutional perspective. Therefore, emergence of sustainable 
EDPs follows interactions and shared responsibilities among mainly established 
institutions, which enable to increase efficiency in S3 performance monitoring. Turning 
the focus on actor involvement (rf. RQ2), a special case of SMSPs as blue actors within 
the Blue Economy, which manifests maritime innovation and growth initiative, reveals 
rather limited attention paid to ports and their inclusion into S3 priority setting in coastal 
regions. This bears a clear paradox, despite the fact the Baltic Sea is one of the busiest 
seas worldwide regarding traffic (Czermański, 2017), and on the macro-regional level 
SMSPs constitute important economic, environmental and social actors. As a result, 
potentials for regional and sustainable development remain unused as well as 
competitive advantages lost. Interestingly, SMSPs are known for their institutional role 
and active participation in EDPs on local and regional level to drive innovation with 
economic, environmental, social and institutional innovation. As the research has shown, 
in regions with SMSPs included into S3 thematic priority list, logistics performance tends 
to increase and outreach that on a national as well as European level. With this research 
insight, S3 can be seen as a tool supporting regional actors in their EDPs from regional 
and entrepreneurial perspective. Since S3 policy aims at experimentation and calls for 
flexibility, including development of social capital, strong partnerships, trust and even an 
open mindset, EDPs shall follow conceptual propositions residing in Open Innovation and 
participatory approaches. However, in this matter, available participatory approaches 
are mainly targeting S3 policy governance, when it comes to EDP analysis (Komninos  
et al., 2020). Therefore, for the purpose to improve (and enhance) collaboration among 
actors involved into EPDs in regions (rf. RQ3), the thesis provides three main findings 
supporting stronger manifestation of EDPs in the S3 policy precinct.  

Above all, social innovation and social innovators within the S3 and sustainable 
development nexus yields an untapped field in the exiting literature. Few research 
contributions are available, which generalise the involvement of social capital into S3 
design and implementation as well as social EDPs. In this context, social innovation is 
seen as a potential breakthrough concept addressing risk-averse behaviour and  
path-dependency aspects on policy level. Despite those advantages, the present 
research track detected low level of social capital utilised within S3 conceptualisation, 
the insight also supported by other researchers as well (Martinidis et al., 2022). On the 
one hand, this constitutes a clear drawback, which was addressed by RQ2. On the other 
hand, it clearly pinpoints unused potentials for S3 in terms of sustainable development 
and missing perceptions on social account. For the entrepreneurial level, concepts,  
such as social mindfulness, co-creation and corporate social responsibility are 
emphasised to transform EDPs into more sustainable ones. Moreover, the involvement 
of and collaboration with social innovators paves the way for knowledge creation, 
facilitates learning as well as enhances cross-border cooperation.  
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Picking up on the latter point, cross-border cooperation qualifies as a potential driver 
for more sustainable EDP implementation, as addressed in the RQ3. As a concept, Open 
Innovation builds upon cross-border cooperation in the entrepreneurial context (Anshari 
& Almunawar, 2022). In this sense, the present research corresponds with similar studies 
highlighting the need to enhance understanding of cross-border cooperation for  
multi-actor involvement in S3 (Mikko et al., 2021), despite the fact that existing  
cross-border cooperation is born in the era before S3 implementation (Muller et al., 
2017). The proposed model by the researcher provides a concept for cross-border 
cooperation, which works for EDP design and implementation. For the model design, 
again, a harmonised S3 priority area selection process constitutes a necessity to create a 
common thematic scope for all actors involved. More specifically, at the core of the 
model, the so-called knowledge hubs need to be institutionalised. This kind of 
institutionalisation takes place in a form of actor brokerage and is crucial to identify and 
generate potential synergies for EDPs to emergence across regional borders. However, 
from a practical view, i.e. on entrepreneurial level, performance of actors involved in 
EDPs is not limited to regional boundaries, hence, cross-border cooperation is already 
widely applied for innovation processes. However, for the scope of the thesis, only EDPs 
under S3 policy are relevant and, in this sense, cross-border cooperation has been 
neither considered nor integrated yet. Therefore, the proposed model addresses this 
scholarly gap and contributes to the research by integrating EDPs within both cross-
border cooperation and S3 policy towards sustainable development.  

Finally, the thesis reveals potentials resulting from integration and collaboration with 
CCIs for EDPs in the context of S3 design and implementation. Deployment of creativity 
and its potentials for an EDP is a promising approach to achieve the earlier mentioned 
open innovation and sustainable development. This is achieved through creative 
processes, such as experimentation, open mindset, collaboration, social responsibility, 
self-discovery and learning. As shown, CCIs’ integration into EDP design and 
implementation enhances sustainability of the processes on entrepreneurial level. 
Moreover, CCIs represent the necessary link, by which they broker and connect social 
innovation and cross-border cooperation. Current studies are also calling for the need to 
integrate such change agents without identifying them (Kristensen et al., 2023). Hence, 
the thesis is contributing, again, theoretically and practically to the topical research 
discourse focusing on CCIs’ intervention and brokerage positioning in EDPs and S3 set-up. 

By showing practical collaboration pathways for actors involved into EDPs and S3,  
the thesis also makes a theoretical contribution by means of integrating the ANT into S3 
conceptualisation. It is worth mentioning here that putting the ANT into S3 nexus is 
opens up new future research horizons. Research results and findings clearly emphasise 
the necessity to shift theoretical conceptualisation in the EDPs, S3 and sustainability 
discourse towards network-oriented theories. By now, however, S3 design and 
implementation has been strongly based on the interplay of affected institutions as 
regional actors. The concepts introduced in the thesis make it clear that in order to 
initiate the shift towards sustainable development in EDPs and thus S3 by means of social 
innovation integration, cross-border cooperation and CCIs’ intervention, it will not be 
enough to recall place-based approaches only, given the fact that network theories bear 
sound potential to explain such cooperation through social relations and structures 
(Pachucki & Breiger, 2018). Hence, the ANT serves here not only as a feasible theory to 
explain and justify the findings made in this thesis, but also facilitates intertwining with 
concepts supporting EDPs and S3 design. 
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Summing up the sustainability discourse in the light of EPDs and S3, the thesis 
approached raised research questions from different perspectives and different thematic 
areas to develop comprehensive terrain for sustainable development. Table 3 shows a 
synopsis of the research by placing author’s contributions within sustainable dimension. 

 
Table 3. Outline of RQs, Research Contributions and their Impact on Sustainability 

Research 
Question Article Sustainability 

Dimension(s) Contributions 

RQ1: How can EDP 
impacts on S3 
implementation 
be better 
monitored across 
European 
regions? 

Article 
I Institutional 

+ Transnational RIS3 Observatory Model 
overcomes non-comparability of S3 
monitoring in European regions. 

+ Harmonisation of priority area selection 
procedure is necessary to enable 
collaborative monitoring. 

RQ2: How are EDP 
actors 
incorporated and 
reflected in S3 
priority set-up?  

Article 
II 

Economic 
Social 

Environmental 
Institutional 

+ Available regional assets shall be utilised for 
S3 priority selection. 

+ Deployed as a tool S3 improves 
performance on regional and 
entrepreneurial level   

RQ3: How can EDP 
actor 
collaboration be 
improved towards 
open innovation 
application? 

Article 
III Social 

+ Social innovation needs more attention in 
S3 conceptualisation. 

+ Involvement of social concepts and 
innovators transforms EPDs into more 
sustainable ones. 

Article 
IV 

Economic 
Social 

Environmental 
Institutional 

+ Cross-Border Cooperation is a driver for 
Open Innovation of participating actors. 

+ Cross-Border Model for EDPs cooperation 
showcases importance of connecting 
knowledge hubs in a brokerage construct. 

Article 
V 

Economic 
Social 

Environmental 

+ CCIs’ intervention within EDPs improves 
sustainability of the innovation and general 
collaboration process itself. 

+ Acting as brokers CCIs are able to link 
different concepts targeted to EDPs related 
improvement. 

Source: Compiled by author.  
 
Picking up on the findings, the CRQ needs to be addressed from two perspectives. 

One the one hand, from a regional point of view, particular S3 design of a region serves 
as a framework either enabling or disrupting EDPs and their contribution to sustainable 
development. To enable efficient and effective S3 design to occur, thematic priority areas 
to be chosen by the region is crucial process that requires harmonisation on a policy level 
in Europe. This improvement would not only kick-start a more comprehensive monitoring 
system on a regional (and European) level, but also would strengthen thematic 
collaboration opportunities on entrepreneurial level. In particular, this would result into 
a positive top-down impact for S3 implementation. In addition, a more targeted and 
comparable monitoring system might not directly affect the EDP design itself, but a 
collaborative and consolidated monitoring across involved regions allows a more detailed 
track of drawbacks resulting from EDP application and dovetailing of best practices. 
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On the other hand, from an entrepreneurial point of view, the thesis emphasises the 
conceptual shift of EDPs towards stronger attention to Open Innovation concept, which 
can be conceptually linked with EDPs and S3 through integration of social innovators, 
cross-border collaboration and CCIs. Specifically, an EDP does not imply emergence of 
innovation by one entrepreneur, but rather embraces an interplay of different actors 
from different areas coming together. Thus, EDP set-up in the S3 context needs to cover 
social and collaboration aspects from the very beginning. Furthermore, future EDPs 
should be based on actor collaboration to facilitate and enable experimentation, 
learning, self-discovery, flexibility and social integration under one roof of interaction, 
which postulates explicit pathways for sustainable potential to be grasp and deployed. 

Overall, in doing this it becomes clear that S3 priority area serves as a principal link 
between regional and entrepreneurial level. S3 can be a tool for a change to stimulate 
among entrepreneurs. Vice-versa, entrepreneurs should be integrated into S3 priority 
selection from the very beginning, the process, which is usually in the sole responsibility 
of policy-makers. This interplay is crucial and, in its sense, contends that sufficient S3 
implementation is based on participatory approaches but the participation itself should 
take place on all affected governance level. Hence, S3 priority area set-up is the most 
crucial building block for S3 design and determines therefore all tenets of EDPs and their 
potentials towards a more sustainable development for the whole region, in particular, 
however, as exploited by this thesis, for S3 monitoring, actor involvement and  
cross-border cooperation. 

5.2 Research Contributions to the Topical Discourse 
Picking up on the present research terrain,  the thesis enhances the current status of 
scholarly achievements on EDPs and S3. First, it facilitates better and sufficient S3 design 
and its governance. Monitoring process is a key behind S3 design, governance and 
iteration. Despite this fact, strategy design has received so far low attention in the 
scholarly community. In order to reduce this gap, the present work developed the  
so-called Transnational RIS3 Observatory Model. The model is going beyond the existing 
monitoring concepts and serves as a first research endeavour to set up a comprehensive, 
comparable and cross-level monitoring system for S3. With this model proposed,  
the research contributes to the theory on the one hand. On the other hand, by addressing 
the research-to-practice-gap, the work offers practical conceptualisation of S3 evaluation 
and monitoring being linked with governance tools (Gerlitz et al., 2020).  

Second, the thesis enhances S3 design and implementation by advocating the  
bottom-up approach, as it is promoted in line with EDPs in the S3 nexus. By echoing 
topical literature (Gianelle et al., 2019; McAdam et al., 2018), S3 policy design and 
implementation have so far missed exploration of its potentials for and effects on the 
micro-level (actors and partnerships, firm-based). The research makes here a clear 
footprint by proving positive effects on a micro-scale, provided that sufficient S3 priority 
areas are chosen, which integrate particular actors on a micro-level into S3 design, as it 
was showcased with SMSPs in the BSR. Moreover, theoretical contributions have been 
made in applying S3 for the Blue Economy. As the researcher demonstrates, SMSPs are 
referred to as important regional assets and blue actors and, thus, shall be involved into 
EDPs and into S3 design as well. The conducted analysis has revealed a lack of such 
exemplary utilisation of available maritime capacities, which contradicts the conceptual 
reasoning in place-based theories. Nevertheless, as aforementioned, the study results 
show positive effects of S3 governance on performance SMSPs, underpinning a growing 
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demand for sufficient integration of regional assets into S3 priority selection and S3 
implementation. With this result, the thesis demonstrates practical contribution as well. 

Third, the thesis supports and better utilises innovation capacities for S3 design and 
implementation. The theoretical contribution is mainly driven by place-based theories 
applicable for S3, as the implemented systematic literature review of S3 and its relation 
to sustainability reveals. Hence, place-based actors and thus EDPs constitute central 
pillars for S3 design and implementation and enable sustainable development. 
Knowledge, technology and innovation capabilities of a region are key factors fostering 
sustainable development (Ferreira & Seixas, 2019), which, in turn, demands active 
involvement of regional society represented by social innovators or social capital 
brokers. Indeed, those actors are principle agents for knowledge creation, learning 
facilitation and spill-overs to emerge. In this manner, the thesis contributes to theory 
with the analysis done on social innovation paradigm in the S3 context, with no research 
contributions available on the intertwining of the social realm and S3, capable to lead to 
sustainability so far. In addition, the thesis revives deployment of a Quadruple helix 
approach for S3 transformation towards sustainability, thus paving the way for S4.  

Fourth, the thesis showcases theoretical footprint by showing how cooperation 
among European regions in the task of S3 design and implementation can be facilitated. 
As own exploration reveals, cross-border cooperation under S3 policy is scattered. 
However, in order to accelerate sustainable development, efficient cross-sectoral 
partnerships and collaboration among multiple actors leaving their “boundaries” is 
required (Köhler et al., 2019). By introducing a cross-border cooperation concept in a 
particular S3 priority – multi-functional agriculture – the thesis responds to this research 
gap and develops a model, which serves as a conceptual framework for stronger  
trans-regional collaboration and cooperation alongside a particular S3 priority (thematic 
field). In this context, CCIs can strengthen collaboration and serve as crucial interplay, 
bringing in topical concepts from this industry into the S3 policy design. Indeed, the 
intertwining of CCIs and S3 design in the sustainability nexus has been so far untapped 
in the research discourse of this particular field. In this sense, the present research work 
opens up new research horizons and sets out into future research work. CCIs and social 
innovators bear potentials to break down existing boundaries in different ways on policy 
and entrepreneurial levels. With proactive incorporation of social innovators and 
integration creative brokers into the multi-level stakeholder approach (Quadruple helix), 
new development paths and innovation ideas can be discovered, thus supporting 
growing discussion on N-helix emergence and its role for sustainable development 
expressed through technological, social and specialised innovations (Lew & Park, 2021).  

Finally, the thesis enhances the EDP and S3 discourse with the ANT. The interlinkages 
between this theory and S3 concepts were identified and showcased. Building upon 
network theories to explain S3 peculiarities, the thesis highlights ANT conceptual 
strength for the applicable S3 research. Considering the importance of participatory and 
collaborative approaches to address sustainable development through EDPs in the S3 
context, the ANT enables to grasp relations among actors involved into S4. This insight 
serves as a principal stimulus for the future research. Nevertheless, there is no one size 
fits it all solution in the S3 policy (Ortega-Argiles, 2022). As a result, practical 
contributions delivered paid great attention to individual adaptability of the developed 
concepts in order to facilitate future focus on sustainable transformation, which is meant 
to deploy S3 design, implementation and potential with multiple actors and stakeholders 
involved. 
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6 Conclusions 
The main research objective of this thesis was to improve the understanding of EDPs 
positioning for sustainable development within the S3 nexus. Given the urgency to  
re-shape S3 policies and action plans, as the transition phase to the new funding period 
2021–2027 is taking place now, the thesis claims to provide crucial hands-on tools and  
a mind-changer supporting integration of different approaches towards overall future S3 
design. This is covered through comprehensive theoretical contributions made during 
the individual work. The existing literature is now enhanced with a conceptual 
framework dedicated for S3 design and application and improving EDPs’ positioning 
within S3 application. In addition, practical contributions are made in developing and 
introducing adaptive tools and concepts to improve EDPs and S3 design and 
implementation in the future and. In this manner, the present work addresses and 
reduces the existing research-to-practice gap existing in the S3 discourse. Here, each of 
the contributing articles of this thesis touches upon a particular S3 research field, by 
stating clear research problems, formulating research questions and delivering results 
for both theory and practice, thus paving the way for sustainable development based on 
improvement performance potential of EDP within the S3 context. 

From a theoretical point of view, the researcher designs a necessary shift from  
place-based approaches towards more network-based theories, as transition towards 
sustainable development requires new models and concepts, which cannot be 
completely justified by mainly used place-based theories. In doing this, the work builds 
upon the concept of EDPs for S3 innovation and enhances EDPs and S3 conceptual 
foundation by new perspectives and approaches linking innovation and entrepreneurship 
with social innovators, cross-border cooperation and CCIs. As a result, the theoretical 
discourse is enlarged by the so-called ANT. By showcasing potential synergies of the ANT 
for S3 design and implementation it turns to be a valid theory for future S3 analysis and 
design. Although the present work delivers strong propositions supporting deployment 
of this theory for the present research context, it remains necessary to further elaborate 
the theory and its applicability for S3. The becomes crucial considering the fact that the 
overall work of the author was based on individual articles, which of them followed 
individual research path in terms of methodology chosen depending on the problem 
identified and question raised. However, by looping these individual research paths into 
a comprehensive picture, the overall research deployed a longitudinal qualitative  
multi-method approach in line with the philosophical stance of constructivism and 
interpretivism. By applying this methodology, the thesis developed contributions that 
enable to answer the proposed three research questions as well as the CRQ. In the 
following two sub-chapters, the results are subsumed into concluding remarks for the 
principal actors being addressed in this thesis – entrepreneurs and policy-makers. 

6.1 What’s in there for Entrepreneurs? 
On the entrepreneurial level, S3 as a European policy supporting regional innovation 
might not be well-known on a daily basis. Nevertheless, in order to support management 
and strategic positioning of businesses, several aspects can be capitalised on to improve 
or grasp competitive advantages and / or sustainable transition potentials.  

S3 qualifies as a core concept pushing forward the implementation of the EGD, which 
sets ambitious goals for European regions, but also imposes new economic regulations, 
which, in turn, implies changes to current business practices. As a result, further policies 
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and legislations can be expected in the next future to be endorsed in order to achieve 
objectives defined in the EGD. Since more than a half of European businesses are not 
aware of or not ready to contribute and prepare for the EGD, this clearly emphasises  
a need for acting now (Geerts et al., 2022). In this manner, S3 and its concepts can 
support entrepreneurs in preparing for and initiating transition of their business towards 
more sustainable one. In this particular task, entrepreneurs need to be aware of the S3 
and EDP concepts, but at the same time capable to integrate them into own business 
practices and its future modelling. The same applies to awareness raising and improving 
command of key S3 priorities stipulated in the respective regional strategy. Since S3 
policy aims at improving distribution capacity and performance of EU funding on the 
entrepreneurial level, knowledge of and deployment of the hands-on concepts in the S3 
context can also improve own funding capabilities and boost own business.  

From an operational perspective, EDP is the main concept in the S3 discourse that can 
be deployed on entrepreneurial level. From a business point of view, EDP should replace 
kind-of in-house innovation processes. However, the shift towards EDP design and 
implementation in businesses requires an open mindset of entrepreneurs and readiness 
to commit to Open Innovation. In this light, involvement of social innovators, 
reinforcement of cross-border cooperation and engagement into collaboration with CCIs 
have clearly shown contribution to sustainable development on entrepreneurial level.  
By doing so, entrepreneurs can be equipped with an additional hands-on innovation 
method and their innovation capacity respectively enhanced. for the purpose of 
extensive methodological and tooling overview, individual articles provide more specific 
approaches and examples on how to incorporate those mentioned concepts, resources 
and methods into own businesses. 

Overall, to benefit from the positive effects offered by EDPs and S3, entrepreneurs 
need to be proactive. As explored during the longitudinal research journey, EDPs’ success 
is linked with active participation of multi-level actors in networks. This requires either 
engagement into or building a new network of entrepreneurs. Moreover, as S3 priority 
setting provides a binding funding allocation framework for entrepreneurs to fit into, 
proactive engagement in designing the strategy is also highly recommended in order to 
avoid further mismatches of theories being included in the strategy as well as for the 
purpose to align funding distribution to the real needs of entrepreneurs and to support 
entrepreneurial development within a given region. 

6.2 What’s in there for Policy-Makers?  
Despite the main research focus placed on EDPs, policymaking has been addressed in the 
present work as well, as regional S3 is setting the principal framework, which applies 
EDPs for S3 design and implementation. Therefore, when analysing the set-up of more 
sustainable EDPs, the work shows that regional policy level and its governance are 
strongly with EDP potentials. Moreover, as an EDP is presupposing policy participation, 
proactive engagement and mindset is as important on regional as on entrepreneurial 
level as well. In this matter, an on-going dialogue of policy-makers with the entrepreneurial 
level is important, including potential new entrepreneurs into S3 design. 

This dialogue is also important when setting S3 priority areas within regional S3.  
As mentioned before, the thesis favours harmonisation of the S3 priority selection among 
European regions. Nevertheless, a dialogue would not fully reduce a potential mismatch 
when selecting S3 priority areas and reflecting real entrepreneurial needs. A recent study 
has proven this mismatch empirically (Marrocu et al, 2022), pinpointing the need to 
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better implement participatory approaches into S3 design. Moreover, actor involvement 
is a crucial denominator, implying a principal change in thinking and acting among  
policy-makers in order to seize sustainable development potentials. S3 success relies on 
sufficient priority selection. Furthermore, S3 priority selection serves as a paramount 
enabler for sustainable development for the S3 policy for the upcoming funding period 
and, thus, should play a central role for regional S3 design. For the purpose to monitor 
EDPs and S3 performance, which are crucial for the future, a monitoring model was 
developed, which enables monitoring in S3 priority performance and benchmarking of 
regional achievements in innovation. Here, again, proactive engagement on policy and 
regional level is required to initiate changes in the current systems. In sum, sustainable 
EDPs should be based on collaboration and participation, as highlighted in this thesis. 
Thus, all affected actors – including policy-makers – are meant to be engaged into open 
mind mapping and exchange in the current design and implementation of EDPs in the 
context of S3. 

6.3 Research Limitations and Future Research Avenues 
Despite sound theoretical and managerial contributions made, the present work also 
suffers from some research limitations. To begin with, from a methodological point of 
view, the number of implemented audits with S3 representatives, which served as a basis 
to ground research results could have been higher. This could have also improved 
heterogeneity of the research. However, at the beginning of the research work, low 
accessibility and missing contacts to S3 actors hindered a more extensive auditing 
process. Due to a newcomer position in this particular research field, neither a research, 
entrepreneur nor policy network was available to capitalise on in the research design. 
Especially for proposed research questions, targeted qualitative interviews across 
different governance levels would have served as a very sufficient research method to 
gather additional qualitative primary data for the own research. Even though interviews 
were conducted at the very beginning, the interviewees were not purposively selected 
by the researcher. Therefore, the answers delivered by the interviewees and,  
in particular, formulated research gaps need to be interpreted quite sensitively for the 
purpose of results’ generalisation and conclusions’ formulation of the thesis. In addition, 
the audited actors represent different fields in S3 application. This means that in some 
cases the experts where not appropriate to evaluate the cross-border cooperation for 
the region they represent. Hence, in terms of the data portfolio originating from audits, 
a potential bias is worth mentioning due to missing topical knowledge or specific 
information of participating experts. Moreover, since gathering audit data was one of 
the first attempts by the author in primary data collection, a design of the questionnaire 
and the overall audit implementation process might have overlooked additional  
check-ups or might have misinterpreted crucial knowledge and information from the 
experts. The same limitations apply to the Transnational RIS3 Observatory Model, which 
is grounded upon insights gathered from ten different European regions.  

Further limitation of the work can be associated with the research methods chosen 
and implemented to the best of knowledge by the respective author(s). A methodological 
choice was based on a principal identification of particular research problems and 
research questions proposed in the concerned articles. Even though the author of this 
thesis aimed at sticking as closed as possible to the thesis research design, two articles 
were developed and published in a research team, thus considering deviating 
approaches and methods used by the research team. In this sense, it cannot be excluded 
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that different research methods can lead to different results, which, in turn, might 
require a new interpretation and discussion in the prevailing research discourse. 

From a longitudinal perspective, the research yields some limitations. On the one 
hand, only a certain amount of time was made available to conduct this thesis, thus 
limiting author’s possibilities to join longer scientific discussions with other experts in the 
field and at the same time increasing pressure to create research results fast. This, 
indeed, might have influenced an in-depth level and scope of the complex research topic 
touched upon, when it comes to a comparison with scholars who have been involved for 
several years into one specific topic. On the other hand, the timing of the thesis is limiting 
one crucial element being thematically covered – S3 monitoring. The monitoring process 
is not yet finalised for regions in terms of their S3 performance for the period 2014–2020. 
As a result, the presented insights are crucial to re-shape monitoring processes and 
concepts. Yet, the overall insight portfolio was not possible to deliver to its full extent at 
the timing of thesis development, which means that monitoring results cannot be fully 
utilised in the research. Recalling the current status of the published S3 documents for 
the funding period 2021–2027, the majority of applicable European regions was not able 
to update and redefine their S3 yet (European Commission, 2023). 

Finally, the implemented research and its findings has some scope limitation. Since 
S3 is referred to as a specific tailored regional innovation policy, insights and findings 
outside the S3 research realm, which cover topics, such as regional development, 
innovation processes and policies as well as actor engagement might have been 
consulted, thus leading to development of new aspects, concepts or methods being 
beneficial for S3, both from theoretical and practical perspectives. In the same vein,  
the topic of sustainable development is manifold and linked to other concepts as well. 
Especially the concept of resilience strongly correlates with sustainable development. 
Despite the fact that one article addressed the interplay of EDPs and resilience  
(rf. Appendix – Article IV), the resilience concept itself has been subject to the doctoral 
research, although having in mind that resilience bears an important topic, which is 
linked with sustainable development (Reyers et al., 2022) and S3 (rf. Appendix – Article IV; 
Gañán de Molina et al., 2022).  

Recapping the status quo of the S3 research at the thesis finalisation, only few updated 
S3 documents for European regions have been published on the official European 
Commission website. In detail, only 12 strategy documents have been published so far, 
whereas four of them represent innovation strategies dedicated to the national level 
(European Commission, 2023). Therefore, a comprehensive analysis reflecting a distinct 
change within the S3 policy for the new funding period is not possible. Therefore, 
improvements towards sustainable development as exploited in the thesis cannot be 
cross-checked with the implementation strategies available. 

Overall, the thesis in hand offers both theoretical and practical contributions to 
enhance S3 design and implementation as well as to enlarge upon the scant research 
discourse of sustainable development under S3 policy. In this way, the thesis opens up 
new discussions and paths for future research on this particular theme. Consequently,  
a transfer of the developed models and explored conceptual intertwining would be  
a logical next step in the following research to fully cover the research-to-practice-gap, 
when it comes to EDPs as well as S3 design for sustainable development. More precisely, 
the Transnational RIS3 Observatory Model could be implemented within a limited 
number of participating regions to exploit its feasibility as well as gain feedback on the 
model improvement for the future generations. This drafted research track would imply 
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a science approach, but at the same time would also pinpoint the missing link between 
theory and practice in the S3 research discourse. From a theory development 
perspective, the integration of the ANT into EDPs and S3 research were revealed as 
promising one and will be further continued in the future research work. The interlinkage 
of S3 concept with sustainable development is still an underdeveloped field in research 
and serves as a principal impetus for the author to continue this research journey. S3 
research is complex and there are still mushrooming gaps and problems to be addressed 
in the next future, in particular, by considering the rapid pace of change. In this sense, 
sustainable development will most probably, if not certainly qualify as a holistic concept 
and a hands-on approach in designing and implementing future EDPs and S3, which 
delivers meaning and value on the regional and European level. 
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Abstract 
Entrepreneurial Discovery Process Design for Sustainable 
Development within Smart Specialisation Strategies 
The thesis aims at examining and improving understanding of Entrepreneurial Discovery 
Process (EDP) set-up and its positioning within Smart Specialisation Strategies (S3) design 
and implementation, thus enabling regional sustainable development. S3 as well as 
Research and Innovation Strategies on Smart Specialisation (RIS3) receive increasing 
interest in regional innovation policy planning and governance, in particular, considering 
the current transition of this policy from period 2014–2020 towards 2021–2027. In this 
sense, regional decision-makers do not only have to learn from the first implementation 
period, but also to develop capacity to re-shape those strategies in order to meet future 
demands as well as to achieve objectives, as set in the European and international 
agendas, e.g. the European Green Deal, UN Sustainable Development Goals and Agenda 
2030, New European Bauhaus or Fit for 55 Package. In other words, European regional 
policy-making is under pressure to set up the path for future S3 design and 
implementation for 2021–2027 and beyond, keeping in mind the objective to accelerate 
both multi-scalar and multi-layer sustainable development. 

Nevertheless, as the literature and available research initiatives demonstrates,  
the nexus of EDPs, S3 and sustainability stays rather below the radar. S3 design shows 
tangible drawbacks in finding the link between theory and practice, and EDP 
implementation misses sound theoretical foundation. At the present moment, S3 idea is 
still strongly connected to technology-driven innovation thinking and acting, which, in 
turn, ignores crucial aspects and wastes innovation potentials, thus jeopardising 
sustainable transition in a region. Unfortunately, social innovation concepts or  
socio-ecological tenets and their impact towards sustainable development have not been 
elaborated or incorporated as key building blocks into S3 design and implementation yet. 
The same applies to Cultural and Creative Industries (CCIs), which have proven 
paramount innovation capacities and competences to moderate relations between 
involved actors in a function of creative brokers, thus guiding and facilitating 
development and implementation of EDPs, which are, indeed, one of the core concepts 
in S3 policy-making.  

The thesis is based on Qualitative Content Analysis research strategy. To answer the 
Central Research Question (CRQ), three Research Questions (RQs) are introduced and 
individually addressed throughout sufficient research methodologies. Thus, the thesis 
delivers results, which are based on multi-method approach. This approach deploys 
different research methods, the selection thereof being based on the specific research 
question to be answered. As a result of the implemented research methodology, this 
thesis provides different insights to address the EDP set-up and its improvement both 
from regional and entrepreneurial level. First, a Transnational RIS3 Observatory Model is 
developed and introduced. The model is based on the introduction of a harmonised 
procedure dedicated to choose S3 thematic priorities in European regions. As a result, 
the model enables to effectively overcome well-known research problems of S3 
monitoring in terms of covering aspects of comparability, multi-level approach and 
performance measuring. In this vein, the thesis in hand undertakes a novel research path 
in conceptualising S3 monitoring model and thus enhancing to available scientific 
literature. 
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Furthermore, the present work connects social innovation and CCIs to the S3 domain, 
including spill-overs on how to utilise those concepts for sustainability transition in 
innovation policies. In both cases, the thesis calls for a higher involvement of social 
capital and creative brokers, which qualify as key actors and regional assets within S3 
design and implementation based on Quadruple helices. In addition, the deployment of 
regional assets for innovation application and EDPs is a crucial aspect in the place-base 
theory realm to be used to explain and discuss S3 phenomena. However, an analysis 
undertaken for the Blue Economy – which in its innovation and sustainable development 
meaning shows conceptual overlaps with S3 priority of Blue Growth – shows rather low 
utilisation of those potentials for S3 policy implementation. More precisely, the analysis 
yields low uptake of ports as regional assets and innovators into S3 priority set-up, 
although once integrated into regional S3, ports as Blue Economy actors enhance their 
innovation capacity and might generate higher positive effects in terms of better  
placed-based port performance. 

The present work also offers a first attempt in promoting cross-border cooperation as 
a contributor to S3 design and implementation. Despite the fact that cross-border 
cooperation is a well-known concept facilitating innovation, it has neither has been 
connected yet to the S3 discourse, nor its potential unveiled for S3. These potentials are 
addressed and showcased for EDP design and implementation by exploring a particular 
sector of multi-functional agriculture, which conceptually merges under one roof several 
S3 objectives. 

In sum, the thesis offers both theoretical and practical contributions dedicated to 
current EDP and S3 research and enhances the scant literature on the intertwining of 
EDPs and S3 with sustainable development. Indeed, sustainable development serves as 
a principal impetus for the researcher to continue this path in future discussion and 
incorporation of new concepts into S3 design and implementation.  
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Lühikokkuvõte 
Ettevõtliku avastusprotsessi kavandamine säästva arengu 
jaoks aruka spetsialiseerumise strateegiate raames 
Käesoleva doktoritöö eesmärk on uurida ja parandada arusaamist ettevõtluse 
avastusprotsessi (EDP) ülesehitusest ja positsioneerimisest aruka spetsialiseerumise 
strateegiate (S3) kavandamise ja rakendamise kontekstis, et võimaldada piirkondlikku 
jätkusuutlikku arengut. S3 ning aruka spetsialiseerumise teadus- ja 
innovatsioonistrateegiad (RIS3) leiavad üha suuremat huvi piirkonna 
innovatsioonipoliitika kavandamisel ja juhtimisel, kuna praegu toimub üleminek 
ajavahemikust 2014–2020 ajavahemikule 2021–2027. Seejuures peavad piirkondlikud 
otsustajad mitte ainult õppima esimesest rakendusperioodist, vaid kujundama 
strateegiad ümber, et vastata tulevastele nõudmistele, ning andma piirkondliku panuse 
Euroopa ja rahvusvahelistesse tegevuskavadesse, nt Euroopa rohelise kokkuleppe, ÜRO 
säästva arengu eesmärkide ja Agenda 2030, Euroopa uue Bauhausi või “Fit for 55” paketi 
raames. Teisisõnu peab Euroopa regionaalpoliitika kujundamine rajama S3-strateegia ja 
rakendamise tee aastateks 2021–2027 ja pärast seda, et algatada nõutud säästev areng 
mitmel tasandil.  

Sellest hoolimata on kirjandus ja teadusalgatused, milles käsitletakse ülemäärase 
eelarvepuudujäägi menetluse, S3 ja jätkusuutlikkuse seost, vähesed. Lisaks sellele on S3 
kujundamisel ikka veel lüngad teooria ja EDP praktilise rakendamise ning teadusliku 
teoreetilise kontseptsiooni vahel. Lisaks on S3 idee endiselt tugevalt seotud 
tehnoloogiapõhise innovatsioonimõtlemise ja -analüüsiga, mis omakorda jätab 
tähelepanuta olulised aspektid ja innovatsioonipotentsiaali, et algatada piirkonnas 
jätkusuutlik üleminek. Sellest tulenevalt ei ole sotsiaalseid innovatsioonikontseptsioone 
või sotsiaal-ökoloogilisi nõudmisi ja nende mõju säästvale arengule veel välja töötatud 
ega kaasatud S3 kavandamise ja rakendamise põhiosana. Sama kehtib ka kultuuri- ja 
loomemajanduse kohta, millel on tõestatud innovatsioonivõime, pädevus reguleerida 
asjaosaliste vahelisi suhteid loominguliste vahendajatena ning suunata ja hõlbustada 
ülemäärase eelarvepuudujäägi menetluste arendamist ja rakendamist, mis on 
tõepoolest üks S3-poliitika kujundamise põhikontseptsioonidest. 

Lõputöö põhineb kvalitatiivse sisuanalüüsi uurimisstrateegial. Kesksele 
uurimisküsimusele vastamiseks esitatakse kolm alaküsimust, mida käsitletakse eraldi 
piisavate uurimismeetodite abil. Seega põhinevad väitekirja tulemused 
mitmemeetodilisel lähenemisviisil, kasutades erinevaid uurimismeetodeid, mis on 
seotud konkreetsete välja töötatud uurimisküsimustega.  

Rakendatud uurimismeetodite tulemusel annab käesolev töö erinevaid tulemusi, et 
käsitleda elektroonilise kontrollisüsteemi täiustamist nii piirkondlikul kui ka 
ettevõtlustasandil. Kõigepealt töötati välja ja tutvustati riikidevahelise RIS3 
vaatluskeskuse mudel. Mudel põhineb Euroopa piirkondade temaatiliste prioriteetide 
valikul nende S3-s, mis võimaldab ületada S3-seire üldtuntud uurimisprobleemid: 
võrreldavus, mitmetasandiline lähenemisviis ja tulemuslikkuse mõõtmine. Sellega pakub 
doktoritöö teaduskirjandusele uudsust sellise seiremudeli kontseptualiseerimisel.  

Lisaks sellele ühendab väitekiri sotsiaalse innovatsiooni ja kultuuri- ja 
loomemajanduse S3-arutelu, sealhulgas ka selle, kuidas kasutada neid valdkondi 
innovatsioonipoliitika jätkusuutliku ülemineku suunas. Mõlemal juhul kutsutakse 
doktoritöös üles kaasama sotsiaalne kapital ja loov vahendaja kui võtmetähtsusega 
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osalejad ja piirkondlikud ressursid S3i kavandamisse ja rakendamisse, mis põhineb 
neljakordse spiraali perspektiivil. 

Lisaks sellele on piirkondlike varade kasutamine innovatsiooni rakendamisel ja 
ülemäärase eelarvepuudujäägi menetlustes oluline aspekt üldiselt kasutatavas 
kohapõhises teoorias S3 nähtuste seletamiseks ja tõlgendamiseks. Siiski pakub sinise 
majanduse jaoks tehtud analüüs – millel on kontseptuaalsed kattuvused S3-ga 
innovatsiooni ja säästva arengu osas sinise kasvu idees – nende potentsiaalide vähest 
kasutamist S3-s. Täpsemalt öeldes näitab analüüs sadamate kui piirkondlike varade ja 
uuendajate vähest kasutamist S3 prioriteetide valikul ning vastupidi positiivset mõju 
sadamate tulemuslikkusele, kui need on integreeritud piirkondlikku S3-süsteemi. 

Lisaks sellele pakub käesolev väitekiri esimese lähenemisviisi piiriülese koostöö 
edendamiseks, mis on S3 kujundamise ja rakendamise oluline osa. Kuigi see 
lähenemisviis on innovatsiooni soodustajana hästi tuntud, ei ole see veel seotud selle 
võimalustega S3 jaoks, mis jällegi pakub uudsust praeguses kirjanduses. Need 
võimalused tulevad esile seoses EDP kavandamise ja rakendamisega konkreetses 
multifunktsionaalse põllumajanduse valdkonnas, mis hõlmab kontseptuaalselt mitmeid 
S3 eesmärke ka selles sektoris. 

Sellega pakub käesolev töö nii teoreetilist kui ka praktilist panust praegustesse EDP ja 
S3 uuringutesse ning täiendab väheseid kirjandusväljaandeid säästva arengu seose 
kohta. Seega rajab väitekiri ka tee tulevastele aruteludele ja uute kontseptsioonide 
kaasamisele S3 kujundamisse ja rakendamisse. 
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Article I  
 

Meyer, C. (2020). Reinforcing comparative monitoring of Smart Specialisation performance 
across European regions: transnational RIS3 observatory model as a tool for Smart 
Specialisation governance. Entrepreneurship and Sustainability Issues, 8(2), 1386–1400. 
http://doi.org/10.9770/jesi.2020.8.2(81)  
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4�56���� (�789:;<=9>?8�?@�A=B9>C�DE=BB�=8F�G:F>HEID>J:F�K?<9L�>8�M:I N�;>?8=B�788?O=9>?8�D9<=9:;>:L�?8�DE=<9�DP:C>=B>L=9>?8�QM7DRS� *�TU<>L9?PU:<�G:V:<��W�X� Y�(�Z233%11�[1%\]& %�̂�$_�Z].�1$3$'̂��̀�%�2/2�]��]]�a��(+)bc�Z233%11��̀ �$1%2d�.�-]̂]e�23�].��]]� a�N�f$.� .�03]�g% -2&��[1%\]& %�̂�$_�h��3%]#�i.%]1.] !��].�1$3$'̂��j0 %1]  �21#�k] %'1��l�%3%��mno33]&mi�&�� c�(Y��N*+cc�g% -2&��p]&-21̂� q�r�s$&&] �$1#]1.]!�.�-]̂]e�23�].��]]� b�tuL9<=C9v�i-233�21#�-]#%0-m %w]#��$&� �%1���]�j23�%.�i]2�x]'%$1�]��]&%]1.]��$�].�$���]- ]3\] �%1� +�2�#%3]--2��$��2&�%.%�2�]�21#�0�%3%w]�$_�'$\]&121.]�%11$\2�%$1��$3%.%] � 0.��2 �i-2&��i�].%23% 2�%$1�� ()�Z�]�i-2&��i�].%23% 2�%$1��$3%.̂�%1�&$#0.]#�ŷ���]�̀0&$�]21�s$--%  %$1� 0��$&� �&]'%$123�].$m ((�1$-%.�21#�%11$\2�%$1�#]\]3$�-]1��_$.0 %1'�$1�&]'%$123� �&]1'�����&$0'�� ]3].�%$1�$_�#]_%1]#��&%m (N�$&%�%] ��$__]&%1'� -233]&��$&� �21�$��$&�01%�̂��$�$\]&.$-]���]%&�#%3]--2��s0&&]1�3̂��233�̀0&$�]21� (*�&]'%$1 �2&]�-$1%�$&%1'�21#�]\2302�%1'���]%&��]&_$&-21.] �23$1' %#]�,%�����]�i-2&��i�].%23% 2�%$1� (Y��$3%.̂��$�-2z]�2#/0 �-]1� �_$&���]�0�.$-%1'�_01#%1'��]&%$#��Z�]�j30]�p&$,���.$1.]���]1�%�3] �2� (a�32&']�.$1�&%y0�%$1��$�&]2.����]�]-��2 %w]#�'$23 �21#���0 ���$&� �.21�y]�21�%-�$&�21��2.�$&�21#�z]̂� (c�#&%\]&�_$&�2� 0 �2%12y3]�21#�'&]]1�_0�0&]�#]\]3$�-]1���f]1.]����% ��2�]&�2123̂ ] ���]�.0&&]1�� %'m (q�1%_%.21.]�$_� -233]&��$&� �%1�j23�%.�i]2�{[ZimN�&]'%$1 �&]_3].�]#�%1���]�%1#%\%#023�x|i*�-2&%�%-]�21#� (b�"�$&�3$'% �%.��&%$&%�%] �2 �,]33�2 �j30]�p&$,��� 0ym ].�$& �_&$-���]�_01#%1'��]&%$#�N)(Y�}�N)N)��$� (+�.$1�&%y0�]��$���]�_0�0&]�#] %'1�$_�x|i*��~%]3#]#�&] 03� �,%33�%330 �&2�]�,�]��]&�&]'%$123�'$\]&121.] � N)�2&]�2,2&]�$_���]��$�]1�%23 � -233��$&� �y&%1'�0���$���]%&�].$1$-%] �,%���.$1 %#]&2�%$1��$�i-2&�� N(�i�].%23% 2�%$1��p&]]1�k]23�21#�j30]�p&$,���i�&2�]'%] �21#��$,�x|i*�-%'���]__].� � -233��$&���]&m NN�_$&-21.] �� N*��:V�?<FL��i-233�21#�-]#%0-m %w]#��$&� ��j23�%.�i]2��j30]�p&$,����j30]�̀.$1$- �̂�i-2&��i�].%23%m NY� 2�%$1��x|i*��x]'%$123�#]\]3$�-]1�� Na�� Nc��v�789<?FHC9>?8� Nq�Z�]�j23�%.�i]2�% �$1]�$_���]��$�� ]2 �,$&3#,%#]�&]'2&#%1'�-2&%�%-]��&2__%.��(���0��%1'� Nb� ]2�$&� �%1�$�_$.0 �2 �&]'%$123�1$#] �21#�'2�],2̂ �_$&�].$1$-%.�21#� $.%23�%1�]&2.�%$1 �� N+���0 ���32̂%1'�2�z]̂�&$3]�%1�#% �&%y0�%$1�21#��&21 �$&�2�%$1�$_�'$$# �21#� ]&\%.] ��{]\]&m *)���]3]  ��i-233�21#�n]#%0-mi%w]#�l$&� ��inil ��&].$'1%w]�2� �].%_%.�&$3]�_$&�&]'%$123�#]m *(�\]3$�-]1��2 �,]33�2 ��2&�3̂�%1#%\%#023�.�233]1'] �21#�$y �2.3] �%1���]�-2&%�%-]� ].�$&�� *N�f$,]\]&��y] %#] ���]�'&$,%1'�].$1$-%.��&]  0&]��inil �32.z�$1��$3%.̂�.$1_$&-%�̂�21#� **�.$-�3%21.]��N��,�]1�%��.$-] ��$�'$\]&1-]1�23� �&2�]'̂�]��3$%�2�%$1� 0.��2 ���]�x]'%$123� *Y�|11$\2�%$1�i�&2�]'%] �$1�i-2&��i�].%23% 2�%$1��x|i*���Z�% �] �].%233̂�%1.30#] �#% 2#\21�2m *a�']$0 ��$ %�%$1%1'�_$&�_01#�233$.2�%$1��*��� *c�|1�3%1]�,%�����]�̀0&$�]�N)N)�i�&2�]'̂����]�x|i*�2��&$2.��,2 �3201.�]#�2 �$1]�z]̂� *q��%332&�_$&�&]'%$123�].$1$-%.�#]\]3$�-]1��2 �,]33�2 �'&$,����$3%.̂���%1z%1'��Y���h �21� *b�%1 �&0-]1���$�]12y3]�]__%.%]1��_01#�#% �&%y0�%$1�2-$1'�̀0&$�]21�&]'%$1 ��a�����% �'$\]&1m *+�21.]�%11$\2�%$1��$3%.̂�2��&$2.��.$1�&%y0�] ��$�i-2&��p&$,����i0 �2%12y3]�k]\]3$�-]1�� Y)�p$23 �$_���]�[{�21#���]�&].]1�3̂�3201.�]#�̀0&$�]21�p&]]1�k]23��cmb���Z�]�.$&]�]3]-]1� � Y(�$_�x|i*�%-�3]-]1�2�%$1�2&]���]�%1#%\%#0233̂�#]\]3$�]#�21#�%-�3]-]1�]#� �&2�]'%] �#]m YN��]&-%1%1'���]�z]̂��&%$&%�%] �$_�2�{[ZimN�&]'%$1��,�%.��2&]�.0&&]1�3̂�]32y$&2�]#�21#�&]m Y*�\% ]#�_$&���]�0�.$-%1'�_01#%1'��]&%$#��+��0 %1'�'2%1]#�]��]&%]1.] �21#�z1$,3]#']��()��� YY�

T>9=9>?8���2 �12-]����d��2 �12-]����d��2 �12-]�����Z%�3]�������������	
�����
�	����������	����������������������� !""#$%�$&'"()�**+)"������x].]%\]#!�#2�]�h..]��]#!�#2�]�l0y3% �]#!�#2�]�KHuB>LU:<�L��?9:��nkl|� �2̂ �1]0m�&23�,%���&]'2&#��$�/0&% #%.�%$123�.32%- �%1��0y3% �]#�-2� �21#�%1 �%�0m�%$123�2__%3%2�%$1 ���T?PV<>;U9����N)N(�ŷ���]�20��$& ��i0y-%��]#�_$&��$  %y3]�$�]1�2..]  ��0y3%.2�%$1�01#]&���]��]&- �21#�.$1#%�%$1 �$_���]�s&]2�%\]�s$--$1 �h��&%y0�%$1� �ss� j~�� 3%.]1 ]������ !"".&]2�%\].$--$1 �$&'"3%.]1 ] "ŷ"Y�)"���
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)*+�,-.,+/-+0)12�1%34561�56,+,�%&�78+,+685*9�40)+8+,)�)%�+16.%86)+�400%:6)4%0�3%:+80605+� ';'�5%05+<),�-0=+8��">?�60=�@1-+�A8%B)*�6<<8%65*+,C� ';D�E,�,*%8)12�F+0)4%0+=�40�)*+�<6<+8�40)8%=-5)4%0��6�5%FF%0�=+&404)4%0�%&�>G>�,�=%+,� ';?�0%)�+�4,)C��8%F�)*+�,)6)4,)4561�<+8,<+5)4:+�%&�)*+� H��<%8)�6-)*%84)4+,�*60=1403�-<�)%�'I� ';$�F4114%0�)%0,�600-61�:%1-F+�%&�3%%=,�68+�8+&+88+=�)%�6,�,F611�<%8),��B*41+�<%8),�*60=1403� ';;�F%8+�)*60�'I�60=�-<�)%�;I�F4114%0�)%0,�%&�3%%=�68+�516,,4&4+=�6,�F+=4-F�<%8),�J(KLC�E==4M ';N�)4%06112��)*4,�8+,+685*�&%11%B,�516,,4&456)4%0�%&�)*+� -8%<+60�O%FF4,,4%0�&%11%B403�)*+� ';(�P QMP�5%05+<)�J(RLC�E1,%��,+6<%8),S�516,,4&456)4%0�%&�.+403�,F611�60=�F+=4-FM,4T+=�560�.+� ';K�=+&40+=�.2�)*+48�14F4)+=�<%,4)4%0�40�+�4,)403�<%8)�51-,)+8,�JD(L�6,�B+11�6,�=-+�)%�)*+48�1%BM ';R�+8F%,)�<%,4)4%0�40�<%8)�*4+8685*2�B*+0�4)�5%F+,�)%�5%,),�60=�+&&454+052�JKILC�Q+:+8)*+1+,,�� 'NI�+F<484561�,)6)4,)45,�*6:+�<8%:+0�<%,4)4:+�5%88+16)4%0�.+)B++0�>G>�,�60=�8+34%061�+5%0%M 'N'�F4+,�JK'LC�U%B+:+8��40�)%<4561�8+,+685*�)*+�.8%6=+8�:4+B�%&�>G>��=+&404)4%0�*6,�.++0�+0M 'ND�&%85+=�.6,+=�%0�>G>�,S�&-05)4%0614)4+,��.+403�49�+0*605+8�&%8�@1-+� 5%0%F2��449�65)%8,�40� 'N?�8+34%0614,6)4%0�<8%5+,,+,�60=�V�%8�4449�56<654)2�-04),�&%8�F-1)4<%8)�36)+B62,�JD;MD(LC�P*-,�� 'N$�)*+�5%0=-5)+=�8+,+685*�+�<1%4),�)*+�&-05)4%061�<+8,<+5)4:+�)%�=+=-5+��">?�W<%8)�<84%84M 'N;�)4+,X��B*45*�68+�0%)�%012�F684)4F+�&%5-,+=�.-)�61,%�4051-=+�+5%0%F4561�60=�1%34,)45�<+8M 'NN�,<+5)4:+,�)%�.+�60612T+=�40�)*+�8+,-1)�5*6<)+8�&160Y+=�.2�)*+�14,)+=�,-.M,+5)%8,�%&�)*+�@1-+� 'N(� 5%0%F2C� 'NK�Z[�\]̂]�_�̀ âbcdcecfg� 'NR�"0�)%)61��?(� -8%<+60�QHP>MD�8+34%0,�1%56)+=�6)�)*+�5%6,)�%&�)*+�@61)45�>+6�*6:+�.++0� '(I�60612T+=�8+368=403�)*+48�>F68)�><+54614,6)4%0�>)86)+34+,�&%8�)*+�&-0=403�<+84%=�DI'$�h� '('�DIDI�B4)*�&%5-,�%0�)*+�40=4:4=-61�,+1+5)4%0�%&�<84%84)4+,C�"0�6==4)4%0��)*+�>F68)�><+54614,6M '(D�)4%0�>)86)+34+,�%0�06)4%061�1+:+1�74&�6<<1456.1+9�*6:+�.++0�)6Y+0�40)%�655%-0)�&%8�611�+43*)� '(?� H�5%-0)84+,�1%56)+=�6)�)*+�@61)45�>+6C�"0�140+�B4)*�)*+�60612,4,�%&�>G>�,�.+403�8+&1+5)+=� '($�40�)*+�5*%,+0�<84%84)4+,��Y+2B%8=,�655%8=403�)%�)*+�=+&404)4%0�60=�&-05)4%0�%&�<%8),�6,� '(;�=+,584.+=�40�)*+�)*+%8+)4561�<68)�B+8+�5%0,4=+8+=��5%:+8403�F64012�F684)4F+�=+:+1%<F+0)� '(N�60=�1%34,)45,�h�,%�5611+=�W<%8)�<84%84)4+,XC� '((��-8)*+8F%8+��)*+�60612,4,�4051-=+=�)*+�5%0,4=+86)4%0�%&�<%8),�&%8�+65*�%&�)*+�?(�8+M '(K�:4+B+=�QHP>MD�8+34%0��-,403�)*+�516,,4&456)4%0�60=�14,)�%&�)*+�P QMP�0+)B%8Y�J(RL�6,�B+11� '(R�6,�)*+�=6)6.6,+�<8%:4=+=�.2�#%81=��%8)�>%-85+�JKDLC�E==4)4%06112��&%8�=+=456)+=�8+34%0,� 'KI�.6,+=�%0�&48,)�8+,+685*�8+,-1),��&-8)*+8�=6)6�B6,�3640+=�-,403� -8%,)6)�=6)6.6,+�%0�5683%� 'K'�60=�&+882�:%1-F+,�.+403�6:6416.1+�%0�8+34%061�60=�06)4%061�1+:+1C�� 'KD�"0�6�&48,)�,)+<��+�4,)403��">?�<84%84)4+,�*6:+�.++0�60612T+=�)%�.+�4051-=+=�)%�5%0=-5)+=� 'K?�8+,+685*�,5%<+C�E,�40)8%=-5+=��)*+�,-.,+5)%8,�%&�@1-+�A8%B)*�*6:+�.++0�5%0,4=+8+=�6,� 'K$�<84%84)4+,��&160Y+=�.2�=+=-5+=�W<%8)�<84%84)4+,X�&%11%B403�)*+�=+&40+=�&-05)4%0,�60=�-0M 'K;�=+8,)60=403�%&�>G>�,C�P*+8+&%8+��5%0)+0)�60612,4,�%&�)*+�+�4,)403�<84%84)2�=6)6.6,+�*6:+� 'KN�.++0�4F<1+F+0)+=��-,403�>?��16)&%8F�JK?L�6,�B+11�6,�)*+�G+)6=6)6�%&� -8%,)6)�&%8�,)6)4,)4561� 'K(�516,,4&456)4%0�%&�+5%0%F45�65)4:4)4+,�JK$L�8+)84+:403�F%8+�=+)641+=�40&%8F6)4%0�%0�)*+��">?� 'KK�<84%84)4+,�6,�,+:+861�8+34%0,�%&&+8�%012�,*%8)�=+,584<)4%0,�%&�)*+48�5*%,+0�<84%84)4+,C��%8�)*+� 'KR�,5%<+�%&�)*4,�8+,+685*��)*+�+�4,)+05+�%&�W<%8)�<84%84)4+,X�F43*)�5%0)84.-)+�B4)*�*43*+8�4FM 'RI�<%8)605+�)*60�)*+�040+�@1-+� 5%0%F2�,-.,+5)%8,��,405+�)*+�<84%84)4+,�B+8+�5*%,+0�655%8=M 'R'�403�)%�<%8)�&-05)4%0,C�P*-,��60�405%8<%86)4%0�%&�<%8),�)%�)*+��">?�4F<1+F+0)6)4%0�560�.+� 'RD�655+<)+=��B*41+�)*+�,-.,+5)%8,�=%�0%)�0+5+,,68412�4051-=+�<%8)�%<+86)4%0,�.-)�=%�+0*605+� 'R?�)*+�40)+8<8+)6)4%0�60=�=4,5%-8,+�%0�)*+�<%8)�8+&1+5)4%0�40�)*+�8+34%0,C�� 'R$�E,�683-+=�40�)*+�<8+:4%-,�5*6<)+8,��@1-+�A8%B)*�60=�>F68)�><+54614,6)4%0�%&&+8�,20M 'R;�+834+,�40�)*+48�4F<1+F+0)6)4%0��*+05+�)*+�60612,4,�B6,�+01683+=�B4)*�)*+�=+&40+=�,-.M,+5M 'RN�)%8,�&%8�@1-+� 5%0%F2�JN;LC�U%B+:+8��)*+�,+5)%8,�*6:+�.++0�5%0,4=+8+=�%012�4&�8+&+8+05+,� 'R(�)%�)*+�F684)4F+�,+5)%8�*6:+�.++0�F6=+�B4)*40�)*+�=+)641+=�=+,584<)4%0�%&�)*+��">?�=%5-M 'RK�F+0),�60=�=6)6.6,+�h�+C3C�G6840+�V��5+60��+0+B6.1+� 0+832�JK;MK(LC� 'RR�O%0,+/-+0)12��611�<-.14,*+=��">?�=%5-F+0),�%&�)*+�?(�5%6,)61�@61)45�>+6�8+34%0,�*6:+� DII�.++0�8+:4+B+=�B4)*�&%5-,�%0�)*+�5*%,+0�<84%84)4+,�%&�+65*�6&&+5)+=�8+34%0C�@2�=%403�,%��)*+� DI'�60612,4,�%&&+8,�*40),�%0�)*+�40)+386)4%0�%&�>G>�,�40��">?��+06.1403�&-8)*+8�40)+8<8+)6)4%0� DID�



�����������	
�����
�	����������	�����������������������  ��� !" #� $�%&�'(��

�

)*+�)*),-./.�0%1)2+.�3%,/4-�254%665*+)0/%*�)*+�25.5)247�4%*02/890/%*�/*�075�3)20/49,)2� :;<�&/5,+�%&�/*0525.0=� :;>��%,,%1/*?�075�)*),-./.�%&�@A@��25&,540/%*�1/07/*��"@<�+%4965*0.��%*,-�075�/*+/4)05+� :;$�25?/%*.�.933%20/*?�5�/.0/*?�3%20.�1/,,�85�5�3,%/05+�25?)2+/*?�075/2�6)2/*5�092*%B52�/*� :;C�4)2?%�)*+�&522-�9./*?�+)0)�&2%6� 92%.0)0�&%2�:;'>�).�15,,�).�:;'D�E+)0)�4%+5.F�GH@;;;(C�� :;(�GG�;;;;D��GH@;;;($��AI�JA�JIIJK�LM=�G75�4%63)2/.%*�0%�*)0/%*),�)*+� 92%35)*� :;N�+)0)�),,%1.�)*�/*0523250)0/%*�1750752�075�/63)40�%&�85/*?�&%.0525+�1/07/*�075�@6)20�@35O :;D�4/),/.)0/%*�)332%)47�4)*�85�32%B5*�&%2�3%20.=�G79.��254%665*+)0/%*.�&%2�&90925�32/%2/0-� :';�.500/*?�4)*�85�&%269,)05+�4%*./+52/*?�25?/%*),�+5B5,%365*0�)*+�075�2%,5�%&�3%20.�).�8,95� :''�)40%2.�1/07/*�07/.�3%,/4/5.=�� :':�L5*45��@A@�.�)25�4%*./+525+�).�4).5�.09+/5.�&%2�07/.�/*+940/B5�25.5)247�9./*?�P9),/O :'<�0)0/B5�+)0)�/*�075�&/2.0�.053�QNNR�)33,-/*?�7/?7,-�5�3,%2)0%2-�25.5)247�5.354/),,-�/*�075�+%4O :'>�965*0.�)*),-./.��85/*?�)33,/4)8,5�&%2�9*+/.4%B525+�%2�*51�).3540.�QNDOD'R=�"*�07/.�B5/*�� :'$�075�25.5)247�89/,+.�93�%*�075�9*+52.0)*+/*?�%&�4).5.�.09+/5.�).�)*�/*B5.0/?)0/%*�8-�)+O :'C�+25../*?�S7%1T�P95.0/%*.�/*�075�&/5,+�%&�/*0525.0�U�).�.0/39,)05+�/*�075�/*02%+940/%*��8-� :'(�&%,,%1/*?�075�V/*W.�+5&/*/0/%*�%&�)�4).5�85/*?�)�375*%65*%*�/*�25),�,/&5�4%*05�0�1/07�9*O :'N�X*%1*�25,)0/%*.7/3�)*+�,/00,5�4%*02%,�8-�075�25.5)24752�QD:�D<R��17/47�),.%�254%665*+.�0%� :'D�4%68/*5�P9),/0)0/B5�)*+�P9)*0/0)0/B5�5B/+5*45.�).�07/.�25.5)247�/*�7)*+.�+%5.=�G75�P9)*O ::;�0/0)0/B5�25.5)247�3)07�/.�8).5+�%*�%35*�)445../8,5�+)0)��079.��075�42/052/)�%*�075�+)0)�0%�85� ::'�B),/+��25,/)8,5��253,/4)8,5�)*+�?5*52),/Y)8,5�QD>R�)25�&9,&/,,5+�&2%6�075�)907%2W.�352.3540/B5=� :::�G7%9?7��075�4%*+9405+�25.5)247�3)352�9.5.�6/�5+�6507%+.�)332%)47�1/07�P9),/0)O ::<�0/B5�32/%2/0-�)*),-./.�)*+�P9)*0/0)0/B5�352&%26)*45�+)0)=�I.�65*0/%*5+��075�P9),/0)0/B5� ::>�)*),-./.�&%,,%15+�075�@0)0/.0/4),�K,)../&/4)0/%*�%&� 4%*%6/4�I40/B/0/5.�/*�075� 92%35)*� ::$�K%669*/0-�QN>R��17/47�/.�9.5+�0%�4,)../&-�075��"@<�32/%2/0/5.�%&� 92%35)*�Z[GO:�25?/%*.� ::C�).�15,,=�G75�)*),-./.�/*4,9+5+�075�25B/51�%&�,%?/.0/4),�)*+�\�%2�6)2/0/65�32/%2/0/5.�%&�5)47� ::(�25?/%*�)44%2+/*?,-�0%�07/.�4,)../&/4)0/%*�.-.056=�� ::N�G75�4%*+9405+�25.5)247�6507%+%,%?-�4)*�85�.966)2/Y5+�/*�&/B5�+/65*./%*.F� ::D�]� �5.5)247�)332%)47F�6/�5+O6507%+.�EP9),/0)0/B5�)*+�P9)*0/0)0/B5M� :<;�]� �5.5)247�0%%,F��"@<�+%4965*0.�%&�<(�4%).0),�̂),0/4�@5)�25?/%*.� :<'�]� �5.5)247�.4%35F�''\:;:;�U�;>\:;:'_�+)0)�%&�&9*+/*?�352/%+�:;'>�O�:;:;� :<:�]� �5.5)247�0-35.F�)*),-0/4),��5�3,%2)0%2-��P9),/0)0/B5��P9)*0/0)0/B5�)*+�32)40/45O8).5+� :<<�]� �5.5)247�6507%+.F�P9),/0)0/B5�U�4).5�.09+/5.��+5.X�25.5)247��+%4965*0�)*),-./._� :<>�P9)*0/0)0/B5�U�+)0)�%&�25?/%*),�6)2/0/65�352&%26)*45.� :<$�L5*45��075�/*+940/B5�25.5)247�)*+�/0.�25.9,0.�/.�8).5+�%*�3%./0/B/.6��/*0523250/B/.6� :<C�)*+�4%*.02940/B/.6�%&�075�25.5)24752�QD$�DCR=�G75�25.5)247�1).�9*+520)X5*�0%�075�85.0�%&� :<(�25.5)24752W.�X*%1,5+?5�1/07�)005*0/%*�0%�25.5)247�507/4.�)*+�7)8/0.=�I.�075�9.5+�+)0)�/.� :<N�)B)/,)8,5�/*�%35*�)445..�&%26��/0�/.�)445../8,5�0%�)*-�352.%*�%&�/*0525.0=�� :<D�"*�.96��075�/63,565*05+�25.5)247�&%,,%15+�)�4%632575*./B5�̀%92*5-��8-�)++25../*?� :>;�+/&&525*0�).3540.�)*+�4%68/*/*?�01%� 92%35)*�?2%107�3%,/4/5.�1/07�&%49.�%*�3%05*0/),� :>'�X5-�)40%2.�/*��"@<U�.6),,�)*+�65+/96O./Y5+�3%20.=�� :>:�ab�cdefghfifdhfdjkfl�mfenffd�opqekj�lrpqq�pdh�rfhksrtlkufh�ivgel�pdh�wcxy� :><��%,,%1/*?�075�32%3%.5+�25.5)247�P95.0/%*.��075�+%4965*0�)*),-./.�%&�075�47%.5*��"@<� :>>�32/%2/0/5.�&%2�4%).0),�̂),0/4�@5)�25?/%*.�1/,,�5682)45�/*./?70.�%*�075�/*052+535*+5*45.=� :>$��/2.0,-��)*�%B52B/51�&%2�),,�)&&5405+�25?/%*.�)*+�075/2�.5,540/%*�%&�32/%2/0/5.�/.�325.5*05+�0%� :>C�5,)8%2)05�075�./?*/&/4)*45�%&�@A@�.�/*�075/2��"@<�+5B5,%365*0�)*+�/63,565*0)0/%*=�@54O :>(�%*+,-��,%?/.0/4),�+)0)�1/,,�85�9.5+�0%�5�)6/*5�075�)++OB),95�)*+�/63)40�%&�075�3%20�.540%2� :>N�85/*?�3)20�%&�)��"@<�32/%2/0-=� :>D�z�{��|�}~����	��������������	���������}�������	���	���������	�	���������	������	�������� :$;��%,,%1/*?�075�325.5*05+�25.5)247�3)071)-��S3%20�32/%2/0/5.T�7)B5�855*�/+5*0/&/5+� :$'�&2%6�075�)B)/,)8,5�+)0).50�%*��"@<�+%4965*0.�)*+�.933%20/*?�+)0)8).5=�G%?50752�1/07� :$:�



�����������	
�����
�	����������	�����������������������  ��� !" #� $�%&�'(��

�
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����������	
��
�
�����
	�������������������������������������������������������������������������������������������������������

�����
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������������ij��̀��j̀i��miliK�VBBXS̀nn̂DFKDO[n�jK�j��noKIEDWIEDHKij��Kj�Kji���|� �\DOOI[D�QKL�yDG[WPS�ZKL�AYIWFHC�zK��GPHBFBPBFNIL�cGPWFBPBFNIL�PĤ�YFwÎ�OISIPOEV�YIBVD̂S�FH�IH[FHIIOFH[�ÎGEPBFDHK�d�e��
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1�=��;��(�!�T��
h�aV	�
�JJrHJWg̀�̀�WRcL �̀cJq|C��̀MW����MsJ�R̀b���	}W�f̀KJWr���qVWJX̀R�L���M̀f̀���h�UP�!,?-1!�--0̂�#))U���!
�o
6������[�:!�-U�))
]�n�g̀�̀�WRc~̀��M�|{��	�����_̀�{���������_̀���qL��̀qL �̀cJq�abbWJ�Rc̀�
��A�"��̂�(�0%��"���o
6�����7��2#�#�
'����:�!)�/
o�2��>�?#)���
��%�̂��&#�(Q,�)#���#+�!#(�!#�#�",��#+�!�-��!�A0h���-���A�2#�#�?��A�"�)�(/�dWM��Gg̀�GL �̀cJq���4�
��
��S���9:!�--;��<�7��\"��
:��>,@A�?
:�;�-��!�A#�(t!(��#*��#��-�-#�(���#��;�-��!�A�O��c̀�a�Ep��q�JJrJHdWM���e���J����q�̀��̂�(�1,.)#���#��-0%��"��
�o
6��7�3��88��76�P�--
%��=�)"���-
u�uA���(�(�"!�-��!�A�!�P!�?�!��-)���!��)#��!�!/�A��(��(�����
��GVW�R�GaR��J�g̀�G���Y
l�
6NS�[�9:!�--;��<�7��=��-�!#�#
j��%,**#�#
'��̂A��#
�� �;��:����!#��
P�uA����#��!�-��!�A�/�)�!�)��"�"0:��",��#�(���#��!�-��!�A��!�--.,/�!�-,33)#�!!�)��#��-A#3-�FGV�WRcG��bb	
L���MG��4�
ll
68[S6[8�9:!�--;��<�7�� ,̂-?��
2�O��\+�!�"
;�'����--�--?������A�-�#���#��?�!#�-�����#��!�-��!�A�aqfG�R�G{G4vY�
l5
�86�9:!�--;��<�7���A��(
n��%�+��-��
���:!�--)�/
:�=�+�/�,!!�-��!�A�!�?�A�#+/��U�!���A�.��!"!��?0�3!#?�!�����#��!�-��!�A��!���"�?#�-
���-,)����-
��".,-#��--�@��,�#+�-�p�fGg̀�J�WGL���MG��4w
Z�
���S�N��9:!�--;��<�77�2,-��+-��
 �O���+��#����"���#��!�-��!�A�C��GFGaR��J�g̀�G���w
�
67NS68[��7N� �̂��U!#(A�
]��2�!!#�(
]�:�-�-�)���#�����A�#Q,�-#���-�-�,"/!�-��!�A�VJ	���R�	g̀�G{G����
��
6[�S��8�9:!�--;��<�78�=#)�-
=� ��>,.�!?��
��=�{��	�����_̀~���a��	
���|a�E�b��q̀q�J�WR̀�JJr�̂�(�0%��"���o
�[[���7[�=#)�-
=��>,.�!?��
=��̂�)"���
]��a�E|{��	�����_̀~���a��	
���|aL �̀cJq��J�WR̀�JJr�̂�(�1,.)#���#��-0%��"��
�o
6�����N��\#-��A�!"�
o�=��2!��.��!
=�\�uA��!/.,#)"#�(�!�?��-�-0t33�!�,�#�#�-��"�A�))��(�-�aR�qGL���MGFG���Y
Z�
6�S�6�9:!�--;��<�N��=��"�?
=��=#))�!
o��=��"�?
;���"�!-���"#�(�,�"!,3)�>�)#@!�)��#��-A#3-��,�#+�!-#�/���A��)�(/��??�!�#�)#*��#��0�?#�!��)�+�)�33!���A����qGp�McGEq�RG��4�
�5
���8S��N��9:!�--;��<�N6� #̂((�)&�U
h�1�!-,�-#��U#�A��-�-�,"#�-�aR�qGL���MGFG���Y
Z�
6�S6��9:!�--;��<�N���#�
;�o�s��̀���q
g̀�̀�WRc|~̀��M���qL �̀cJq��̂�(�1,.)#���#��-0uA�,-��"t�&-
:�
�̂ �
6��[��N�� �̂�&�
;�\��c̀aW�JHR��̀���q
g̀�̀�WRc�̂�(�1,.)#���#��-0uA�,-��"t�&-
:�
�̂ �
�[[���N��>�)#���
���u�!�!��-
]�����-#�(:�-�=��A�"-#��A�̂ �,"/��:����?3�!�!/ ,-#��--h��U�!&-�FGm��GE�c�R����w
Zx
�68�S�6[N�9:!�--;��<�N7�1��#)
̂�o��o���
;�=��A�"�)�(#��))#��!��,!�!�+#�U��&��U)�"(�?���(�?���!�-��!�A���rc�̀��4k
�l
�S���9:!�--;��<�NN�h���U
;�̂�uA�,-����!#��(,)��#��#�Q,�)#���#+�-�,"#�-�?3)�/#�(�)#��#���!+#�U-�{��	Gg̀�G����
l�
�7�S�N��9:!�--;��<�N8�u#(A�
=���q̀W����q��Ms��̀���q
g̀�̀�WRc�̂�2\1,.)#���#��-0%��"��
�o
6��N��N[�>�U)���
=�%��&#�(���A����)"��A!�,(A����?)��-0=��A�"�)�(#��)!�����#��-�����",��#�(��)#��!�-��!�A",!#�(�()�.�)3��"�?#��{��	Gg̀�G���4
��78N[��6�[8�7[���8��'��*#�
h�o��JR�J	JM�R�	L �̀cJq�|a�J�WR̀�JJr�;�,�)�"(�0h�U��!&
h�
�̂ �
6��N�



����������	��
����
��
� ����������������
������� �!"# $���%���&'(�)'(*�+,-�.*�'��/�
0
��1���23��445��6��%�7"�8�#�
��9: �"��
;�97 4$
:�<�$�=�4���4$� $�!�> ##� �>�4��>"#$"� # �8>�� $�=���8"4$���4�?@*��'A��,B'(���C'��/D
EF
�G�1�H��23��445��6����I� "�
J�93# �K�
J�L4��!$M�N $�> � #O4�4��P4O>M�#�!O�Q��	'.*�'R�
S+,	'���T
U
VV1����23��445��6��G�I��!$44��
<�W�X$�P# � �8P�����N Y" #�$ $�=�4$"8O"4��!>��$��$ � #O4�4�Z�@�'[\*���/T
E
�1�G�23��445��6��]����PP��8����
��?,��*��̂ ��	
���_̂ �A��@,-�S��,��,A��(*�+,-,	,C
9̀ !�a"b#�> $���4c�M�"4 �8d K4
3;
L̀ ;
%������H� $̀� "44
;�93��b��
:�e���S�,fQ��	�����B*.*�*�@S+g*S+��h�*�9̀ !�a"b#�> $���4c�M�"4 �8d K4
3;
L̀ ;
�ii����V�<�##��
��9<>;8 N
5�9<>;8 N
<�;4O4$�N $�>#�$�� $"����=��X��"��=��4�$O$�>M��#�!O$� �4������N Y" 8�"P#�M�#�jP��4P�>$�=�c��X �8 ��4� �>M !��8 �.k(���C'��/D
�l
V1%G�23��445��6����< �>M�4�
��95�O��#84
m�9I $�4
<�m�9<��! �
W�93# �K
̀�̀�9n��K�=
o�5�4�#���>� �84"4$ �� b�#�$Oc̀ �N�# ��$��4 �88�������>�4����=����N��$ #N � !�N��$ PP#�> $���4��S�'g,��	p�B�@,�'��/D
0�U
�%V]1�%���23��445��62a"b<�86��i�I�4>MN 
5�;�a��j�N�$O �8����= $����;>��$�> # 44�44N��$�.*C'���-'���q
Ur
H�1VG�23��445��6�i��I�4>MN 
5�5�#���a��j�N�$O��o�$�� >$��� �8a�����N �>�c3��>�P$" # �8mNP���> #3M ##��!�4�.*C'���-'&'.*C'���-'�̂�,S'���q
Ur
G�1G]�23��445��6�i��m"��P� �3�NN�44����s@**�R�\*@_t�	,Su��C�+*R,�*����	,f?�	��@�	��-?@*���B*A�-���@�*�93d<cI�"44�#4
I�#!�"N
%���9P������i%�<�"#$���
:�93# �K4��
a�:�9a��b��$
����=�#�PN��$�� 8�4�!� "8�$$��#���̀<m4�&'R@,-'A��,B'(���C'���v
E�
��]1�H��23��445��6�i��7 b#
̀�9w��4��
J�m�9W�N�$4b��!��
;�a"b#�>I� �8;"8�$��!c;a $MX O$�I� �8;>>�"�$ b�#�$O�o�?,���x*@?�	��@*g+*,@
95�4� �>M��3��4"N��I�M =���
mN�� #87��"Pa"b#�4M��!n�N�$�8cI��!#�O
L�
%��H9J�#"N���
PP��GV1�HV��iG�I "N! �$M
3�9� #"� 
<�9n�M��4>M
��I� �8 "8�$���>"#$"� #��4$�$"$���4yI;3zc;= #�8 $�8 �8M�#�4$�>b� �8>��$��##��!$��#�A��'&'̂@��(���C'��/T
�r
]G1H���i]�< ��4
<�97 {�4
5�9a�� �
<�L$�#����!I� �8;"8�$$���=�#�P L��=��4�$OI� �8c;3 4�̀$"8O�o�a��>��8��!4��$M�;̀ IÌ;��" #3�������>�
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