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The white paper on “Intelligence and Co-creation in Smart Specialisation Strategies”
outlines some key conclusions from the Online S3 project, funded under the Horizon
2020 programme of the European Commission. The Online S3 project has produced an
online platform composed of software applications and roadmaps that facilitate the
design and implementation of Research and Innovation Strategies for Smart
Specialisation (RIS3). Using a baseline set of methodologies for strategy design, Online
S3 is advancing the understanding of RIS3 as a place-based and evidence-driven
innovation policy, relying on large datasets and software for user engagement,
co-creation and collective intelligence in policy design. In this white paper, the core
building blocks of RIS3 are presented, as they appear in EU documents and related
literature, such as ex ante conditionalities, stakeholder engagement, specialisation by
diversification, entrepreneurial discovery, policy co-design, monitoring and assessment.
This white paper also discusses weaknesses of the current period and what can be done
better in the near future; thus, puts RIS3 in retrospect and prospect for 2021-2027. At the
same time, it looks into critical dimensions for the next stage of RIS3, focusing on how
strategies can be improved by datasets and software, enabling the implementation of
complex methods; thus, facilitating collective intelligence and co-creation of solutions,
which both are able to usher a transition from the triple to quadruple helix model of
collaboration. Finally, the annex presents a short description of the 28 software
applications and the 4 roadmaps hosted on the Online S3 Platform, which enable the use
of datasets and sophisticated methodologies by policy-makers.

1. Introduction 2020 strategy for smart, sustainable and inclusive growth,
the research and innovation strategies for smart speciali-

The second decade of the 21st century brought-in a new  sation (RIS3) are institutionalised as a precondition for re-
thinking in the European innovation policy. Under Europe’s
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ceiving financial support from European Structural and In-
vestment Funds (ESIF). The preparation for these strategies
started in 2011, and in May 2012 the Guide of RIS3 was pub-
lished by Foray, Goddard, Beldarrain, Landabaso, McCann,
Morgan, Nauwelaers, and OrtegaArgilés, as a “methodolog-
ical guidance for policy-makers and implementing bodies
on how to prepare for and how to design, draft and imple-
ment a national/regional research and innovation strategy
for smart specialisation (RIS3)” (Foray et al., 2012).

The new philosophy of innovation policy, which the
smart specialisation agenda and RIS3 introduced, is
founded on previous experiences of the European Com-
mission (EC) on regional innovation and on theories that
explain regional growth patterns based on knowledge and
innovation, such as new growth theory, evolutionary eco-
nomic geography, and learning regions. It is the result of
a very promising amalgam of progressive policy-making
and a robust theoretical approach. However, these theories
and policy guidance have proven insufficient to change the
mind-set of regional and national authorities in strategic
planning for innovation. Many factors help explain the poor
design of RIS3 which can be found in many regions. For
example, the gap between theory and methods of imple-
mentation, delegation of power from central control to bot-
tom-up participation, weaknesses in the mobilisation and
engagement of stakeholders, lack of evaluation and moni-
toring mechanisms. All-in-all, these gaps, needs for dele-
gations of power and methodological weaknesses, outline a
precarious institutional setting and a situation calling for
major reforms in the design and implementation of RIS3.

Funded by Horizon 2020 under the ‘Science with and
for Society’ programme, the Online s3' project is founded
on the disharmony between the poor design of RIS3 and
the considerable funds that became available to implement
smart specialisation strategies, aiming to tackle complex
and interconnected societal challenges. The growth chal-
lenges of RIS3 are complex and often characterized by un-
certainty and ambiguity, including not only dis-agreements
within society, but also power games between interest
groups (Biitschi, 2012). They require the existence of trans-
disciplinary knowledge, transparency and a plurality of val-
ues and opinions. Throughout the design of RIS3, policy
makers should become proactive, develop knowledgebased
and user-driven attitudes, whilst build internal capabilities
to manage information and user engagement. Under this
context, a significant challenge is the proactive attitude
that must appear and evolve within an environment, that in
many respects is precarious and without sufficient institu-
tional and methodological tools.

In order to fill this gap in strategy development, com-
petences and methods, the Online S3 project has been set
out to develop a web-based solution that will facilitate the
creation of a user engagement environment, easy access
to datasets and implementation of complex methodologies.

This has been achieved through the development of many
software applications, targeting on providing a methodical
process for the implementation of smart specialisation as
an exercise in strategic planning. In this regard, it was an-
ticipated that an e-policy platform, augmented with appli-
cations and online services, should be able to assist na-
tional and regional authorities to design more efficiently
their smart specialisation strategies. In this respect, the
Online S3 platform (http://s3platform.eu/) leverages on ex-
isting methodologies, initiatives and tools developed by the
EC, enriching them with developments that strengthen the
capacity for evidence-based and collaborative policy design.

The Online S3 platform has developed and tested in-
novative technologies, tools and e-services, which are in
line with the methodological principles of smart specialisa-
tion as conceived by the EC, innovation experts, and acade-
mics. This is done by a consortium that assembles multiple
partners, composed of three universities (Aalto University,
Aristotle University of Thessaloniki, Edinburgh Napier Uni-
versity); four technology-led companies, (Innova Integra,
Intelspace Innovation Technologies, Research and Inno-
vation Management, and Research, Technology Develop-
ment and Innovation); a not-for-profit policy research lab
(European Future Innovation System Centre); three busi-
ness related organisations (Edinburgh Centre for Carbon
Innovation, Economic Institute of Maribor, Slovak Business
Agency); and three regional authorities (Central Macedo-
nia, Galicia, Northern Netherlands). Working in tandem,
these organisations have developed a web-based platform,
composing methodologies, software applications and
roadmaps, which has been tested in real environments. A
complete guide for the design and implementation of RIS3
is also available.

The “Intelligence and Co-Creation in Smart Specialisation
Strategies” white paper presents some lessons learnt during
this socio-technological experiment in research and inno-
vation policy and sets out how the capacities the Online S3
project develops can be drawn on to improve the design and
implementation of the smart specialisation agenda.

Introduction: RIS3 and the Online S3 Project

In Europe, RIS3 has become a leading political instru-
ment of cohesion policy (Foray, 2014; McCann & Ortega-
Argilés, 2015). Over the last decade, RIS3 has received a
great deal of attention, not only by academics but also by
European policy makers (Landabaso & Mouton, 2005; Mc-
Cann & Ortega-Argilés, 2014). The basic principle of smart
specialisation is that European regions should aim to ex-
plore and exploit key capabilities for global niche markets,
with the intention of creating long term competitive ad-
vantages (Fellnhofer, 2017a; Foray, 2014; Reid & Maroulis,
2017). Thus, the overall objective of RIS3 is to create inno-
vative, but place specific, capabilities which take advantage

1 ONLINE S3 - Online Platform for Smart Specialisation Policy Advice, Funded under the Horizon 2020, SwafS, GA no: 710659
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Figure 1. Core elements of smart specialisation
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Figure 2. Five central steps for smart entrepreneurial discovery

of available resources and competences within a process of
diversification and transformation (Foray, 2014). In partic-
ular, diversification and transformational strategies should
foster cross-sectoral links and/or cross-border cooperation
(Gianelle et al., 2014a; Lammer-Gamp et al., 2014). As
Figure 1 illustrates, the ‘smart’ attribute of specialisation
strategies is a consequence of the following principles
(Landabaso, 2014):

» Creative linkages between research and innovation
activities based on entrepreneurial discovery process,
which allows. policy makers to focus on priorities that
are set in collaboration with local stakeholders.

» A place-based approach with a global ambition that
aims at exploring and exploiting local resources to
generate competitive advantage.

The concept of smart specialisation encourages efficient
and effective investments. Nations and regions are able
to strengthen their innovation capacity and economic
prospects in line with a creative entrepreneurial discovery
process (EDP). In Europe the policy for smart specialisation
requires a tailor-made, case-by-case approach for each na-
tion and region rather than a ‘one-size-fits-all’ approach
(McCann & Ortega-Argilés, 2014). Overall and as shown in
Figure 2, there are five steps in the EDP that deserve partic-
ular attention (Komninos, Musyck, et al., 2014):

1. selecting areas meeting a critical threshold for pro-
ductive activities;

2. exploring productivity gaps and use alternative paths
for productive diversification taking inter- multi- and
trans-disciplinary combinations and technologies
into considerations;

3. evaluating possible scenarios by entrepreneurs and
experts;

4. prioritising assessed scenarios weighing the value-
added benefits; and

5. experimenting with small-scale pilot initiatives be-
fore full-scale implementation.

6. concept.

Place-based approach builds on local
available resources to explore and exploit
high-potential entrepreneurial opportunities

Evidence-driven decision-making focuses on
few but well-identified priorities for smart
knowledge-based investments

Interactive stakeholder engagement boosts
creative bottom-up entrepreneurial discovery
processes

Fostering a broad view of innovation allows
competitive socio-economic environments
and policy co-deisign processes

Figure 3. Core principles of Smart Specialisation
Strategies

2. Building Blocks for Smart Specialization

According to guidelines and recommendations on behalf
of the European Commission’s Joint Research Centre (JRC),
a RIS3 should promote the following (Figure 3):

e A place-based approach, which builds on local avail-
able resources in order to explore and exploit entre-
preneurial opportunities for economic growth.

» An evidence-driven decision-making, focusing on few
but well-identified priorities for smart knowledge-
based investments to strengthen competitive poten-
tials.

» An interactive stakeholder engagement that boosts
the entrepreneurial discovery processes for setting
priorities bottom-up.

e A broad view of innovation that promotes techno-
logical and practice-based social innovation based on
socio-economic environments and policy co-design
processes.

» A solid monitoring and evaluation system, including
effective and efficient revision mechanism should al-
low flexible adaption of strategic decision making.

The design and implementation of Smart Specialisation
Strategies is an exante conditionality for public invest-
ments in research and innovation and smart growth. Exante
conditionalities are policy and regulatory frameworks that
ensure national and regional strategies are of high quality
and in line with standards commonly agreed by Member
States at EU level; comply with the EU acquis; and are based
on sufficient administrative and institutional capacity (Eu-
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ropean Commission, 2013; Griniece et al., 2017; Komninos,
2016; Pessoa, 2016).

3. RIS3: Past and Current Challenges
3.1 RIS3 in the Past

The RIS3 was originally conceived of as comprising the
entrepreneurial process of discovery (EDP) that would in-
volve regions in a learning process resulting in decision on
specialisation areas (Foray et al., 2009, p. 2). Through the
EDP, RIS3 has proved to be quite successful in encourag-
ing stakeholders’ interaction, widening their participation,
enabling more efficient functioning of multi-level gover-
nance, as well as enabling continuity of the process of plan-
ning and execution of a regional innovation strategy (see
Gianelle et al., 2016).

However, there are issues concerning design and im-
plementation of RIS3 when it comes to their underlying
methodology. A survey of nine countries and twenty-one
regions in Europe showed that the phases of the RIS3 were
not followed sequentially or linearly (Griniece et al., 2017).
Furthermore, ‘the mapping exercise also highlighted that
the robustness of methodological approaches varied and, in
many regions, even the key concepts of the various RIS3
steps were not (fully) understood’ (Griniece et al., 2016, p.
6; emphasis removed). Furthermore, very few online tools
were used for designing RIS3 (Griniece et al., 2016, p. 7)
at the time. Tools widely available before 2016, were quite
limited in scope and came from the European Commission’s
sources.

Applications of the Online S3 platform (see www.s3plat-
form.eu) have been developed to cover all phases of RIS3,
from analysis of context, governance, strategy formulation,
priority setting, policy mix, to monitoring and evaluation
(for description of the phases see Foray et al., 2012), and
include 28 methods and applications. Though since 2004
governance, not the regional context is the new priority,
regions and countries should have a quality of governance
at the level required to meet the challenges of the RIS3.
The 28 Online S3 application can support this requirement.
In addition, 4 ‘roadmaps’ were developed by the Online S3
platform, allowing users to learn about and work on RIS3 in
an intuitive and simple way, while working with and com-
bining the online tools available to address specific prob-
lems and challenges.

It should be mentioned that two basic issues with the
online tools for RIS3 have been identified. Online tools are
generally faced with a bottleneck with regard to a general
shortage of data that can be used for the design and imple-
mentation of RIS3 at the EU level. In addition, Griniece et
al. (2016, p. 4) recognise a need for real-time data gathering

and data visualisations that may help the entrepreneurial
discovery process (EDP).

3.2 RIS3 at Present

At present, all new industrial and innovation policies —
including policies for smart specialisation — share certain
characteristics that confine them to the sphere of the pri-
vate sector, actors of an innovation system, and markets in
general (Radosevic, 2017). Societal stakeholders are not as
involved in EDP as they should be (Marianelli & Perinez
Forte, 2017). This essentially limits those policies as re-
gards the choice of innovations that RIS3 focuses on. One
recent exception may be the social economy partnerships in
six EU regions that ‘stimulate cross-border operations for
mutual and cooperatives to enable them to use the full po-
tential of the internal market in order to expand the activi-
ties of social economy, through interregional collaboration
activities’ (Smart Specialisation Platform, 2018). However,
social innovations that have wide-ranging effects on well-
being and that essentially create enabling conditions for
other innovations themselves, should be taken into consid-
eration more consistently.2

RIS3 should ideally be more integrative among R&D-
driven innovation policy, cohesion policy, European value
chains and networking initiatives, industrial policy, and
grand challenges policy (Foray et al., 2018). This is consis-
tent with mission-oriented policies3 in the field of R&I that
should have societal relevance and be multi-sectoral in na-
ture (Mazzucato, 2018). That way RIS3 would expand the
boundaries of its current scope and scale.

This has been recognised by the European Commission.
Hence for the next programming period (2021-2027), it pro-
poses, among other things, “The bulk of European Regional
Development Fund and Cohesion Fund investments will go to-
wards innovation, support to small businesses, digital tech-
nologies and industrial modernisation. It will also go to the
shift towards a low-carbon, circular economy and the fight
against climate change, delivering on the Paris Agreement”.

Smart specialisation strategy in the next programming
period will focus on several enabling conditions for the
ERDF fund, listed below (European Commission, 2018a, p.
19): “1. Up-to-date analysis of bottlenecks for innovation dif-
fusion, including digitalisation 2. Existence of competent re-
gional / national institution or body, responsible for the man-
agement of the smart specialisation strategy 3. Monitoring and
evaluation tools to measure performance towards the objec-
tives of the strategy 4. Effective functioning of entrepreneurial
discovery process 5. Actions necessary to improve national or
regional research and innovation systems 6. Actions to man-
age industrial transition 7. Measures for international collab-
oration”.

2 The European Commission (2018b) defines social innovations as > new ideas that meet social needs, create social relationships and form
new collaborations. These innovations can be products, services or models addressing unmet needs more effectively.’

3 Mazzucato (2018, p. 4) defines them as ’ systemic public policies that draw on frontier knowledge to attain specific goals’.
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3.3 Current challenges of RIS3

The expansion of the RIS3 goals that should encompass
societal challenges, and of its approach that should be more
integrative, has repercussion on the analysis and on gov-
ernance accompanying the process. With demands for in-
dustrial upgrading posed by digitalisation trends and key
enabling technologies, RIS3 of the future needs to change.
While aforementioned issues with RIS3 remain, new ones
are potentially added to the picture, in anticipation of the
RIS3 arrangements for the programming period 2021-2027.

Firstly, as many of the fulfilment criteria for the RIS3 en-
abling conditions generally require better governance (cri-
teria 2, 3, 4, and indirectly also other points on the list),
monitoring of governance during the process of design and
implementation of RIS3 should be implemented. With a
wider definition of innovations and the RIS3 that is truly
multi-sectoral and long-term, the process of governance
gets more complex and more demanding to follow. Sec-
ondly, monitoring and evaluation of RIS3 will require better
databases that should not just provide more up-to-date
data, but also allow for an analysis of main societal chal-
lenges. A proper multi-level governance of RIS3 would en-
able comparison of data across regions and member states
of the EU. Thirdly, there is a need for tools capable of
analysing innovation diffusion and their bottlenecks. This
applies in particular to the sphere of digitalisation,4 trans-
formative potential of which is still largely untapped.

4. Moving RIS3 forward: Data- and software-
based intelligence

Policy design, and specifically Smart Specialisation, is
an inherently complex activity that in most cases involves
multiple stakeholders and a plethora of insufficient infor-
mation. Two features that have been identified as crucial
for improving strategy formulation processes, such as RIS3,
are extended quantitative analytical exercises and en-
hanced stakeholders’ participation (Charalabidis et al.,
2010; Komninos, Musyck, et al., 2014; Panori et al., 2016;
Rowe & Frewer, 2004). A review of existing smart special-
isation methodologies emphasizes the importance to map,
monitor and assess regional assets to identify opportuni-
ties for innovation through existing and emerging activi-
ties (Foray et al., 2012; Griniece et al., 2017). Smart spe-
cialisation is not a ‘one-size-fits-all’ approach, but rather
an evidence-based innovation-driven process, focusing on
the economic transformation of EU regions towards higher
added value and more knowledge intensive activities. Un-
der this framework, data collection and analysis emerge as
two of the most valuable assets, not only for entrepreneurs
concerned with leveraging new market opportunities, but
also for regions, which are required to design strategies for
strengthening their economic growth models.

To date, various contributions and preliminary RIS3
evaluation reports highlight the difficulties in designing
and implementing smart specialisation strategies (Capello
& Kroll, 2016; Gianelle et al., 2016; Komninos, Tsarchopou-
los, et al., 2014; Kroll, 2015; Reid et al., 2012). The initial
European Commission’s RIS3 planning documents pro-
vided little guidance to regional policy makers in the rather
complex process of RIS3 design policy (Cooke, 2012; Ia-
cobucci, 2014). Iacobucci & Guzzini (2016) try to identify
different methodological ways to overcome the theoretical
vagueness of the RIS3 guide in selecting regional priorities,
while Boschma & Gianelle (2013) investigate the ways in
which technological relatedness can provide significant in-
put to the overall EDP process. Throughout literature, it
becomes evident that the observed obstacles in designing
the regional and national RIS3 strategies can largely be at-
tributed to the lack of a clear methodological guidance and
data sources, as well as the inability to adopt place-sensi-
tive policy-support methodologies that define key aspects
of the RIS3 process, such as related variety, priority setting,
intervention logic etc (Capello & Kroll, 2016; Reid et al.,
2012).

Currently the JRC S3 platform (http://s3plat-
form.jrc.ec.europa.eu/) features several online tools de-
signed for RIS3 strategy design processes, including mostly
databases and mapping tools. More specifically, the tools
aim to help users to extract information on the selected
RIS3 priorities across European regions, understand the
earmarked ESIF funding allocations, provide background
information on sectoral trade patterns as a proxy indication
for main competitor regions, as well as benchmark regions
with similar structural characteristics. In other words, the
available online tools offer mainly the opportunity to scope
the emerging landscape of specialisations and identify
benchmark regions for improved cross-border learning.
Through a critical perspective, they offer limited analytical
insights in supporting regional policy-makers and experts
in charge of RIS3 processes, whereas they do not support
more sophisticated online functionalities for RIS3
processes (Griniece et al., 2017; Panori et al., 2017).

On the other hand, advanced methods in smart special-
isation include strategy development processes that rely
heavily on large-scale user engagement, datasets coming
from several sources, and high complexity computations.
More specifically, there is a need to strengthen multi-level
policies that require a wide range of combined evidence
to collectively identify and select regional priorities (Kleib-
rink & Magro, 2018). Based on this rationale, effective RIS3
processes should result as an outcome of sophisticated and
well-coordinated interactions between datasets, methods
and actors, each one of them contributing in a different way
to the overall strategy development (Ranga & Etzkowitz,
2012). Coordination and support of these interlinked build-
ing blocks could be a critical parameter towards increasing

4 For data on digitalisation, see Eurostat https://ec.europa.eu/eurostat/web/digital-economy-and-society/overview
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the effectiveness of RIS3 policy-design and monitoring
processes.

In this aim, the emergence of digital platforms as an in-
trinsic feature of a continuously evolving economic struc-
ture, has opened new opportunities that relate to issues
concerning stakeholder participation and the exploitation
of advanced datasets. Platforms offer cyberspaces which
enable the formation of new ecosystems, where users can
effectively collaborate across a broad range of activities
(Biber et al., 2017; Kenney & Zysman, 2016; Oskam &
Boswijk, 2016). In this arrangement platform environments
can be exploited for dissemination activities and sharing
common vision goals, towards enhancing stakeholder col-
laboration and user-driven innovation during a RIS3 design
process (Kakderi et al., 2018; Komninos, 2018). Smartness,
in terms of innovation, collaboration and coordination, can
be effectively elaborated through network-based relation-
ships (Antonelli & Cappiello, 2016). To this end, the use of
online platforms in policy and strategic planning could be
received as an essential ingredient, given that big datasets,
pilot experimentation and continuous assessment guide
decision-making processes (Komninos, 2018).

The Online S3 Platform constitutes an experiment of
reference towards empowering RIS3 processes by advanced
methods, software and roadmaps for several reasons. First,
it focuses on providing an online environment for manag-
ing the design process of a RIS3 strategy. Second, it tries to
foster effective online collaboration between different ac-
tors, offering the opportunity to cover all quadruple helix
stakeholders. Third, it ensures equal access opportunities
to existing datasets and RIS3 methodologies (simple or
more sophisticated), since all tools are freely available and
open access. Finally, it provides a monitoring module, in-
cluding a set of applications that focus on the implementa-
tion process of RIS3 actions and measures. The developed
applications cover all existing phases of the RIS3 process,
offering the opportunity to the users to better understand
existing methodologies and their main rationale. The de-
velopment of a set of roadmaps on the platform (see Annex
pp. 43-44) aims on helping decision-makers to systemati-
cally organise their actions and enhance their effectiveness.
More specifically, the Mini-S3 roadmap has been designed,
including only a short list (14 applications) of the most es-
sential methodologies and tools that should be used during
a RIS3 design process. The applications have been chosen
based on the importance of the corresponding method-
ology, as well as the feedback from the users regarding
their user friendliness. At the same time, the EDP roadmap
has been structured based on the EDP methodologies fol-
lowed by the JRC and the World Bank, including three main
tasks: knowledge production, stakeholder engagement and
knowledge sharing and collaborative decision-making.

The last two roadmaps mainly focus on the identification
of emerging and niche sectors of the regional markets that
could be prioritized through a RIS3 strategy in order to
boost regional economic growth. The Specialisation
roadmap explains its role and usefulness in the RIS3 and
describes three possible approaches to the analysis. A con-
ceptual framework for specialisation analysis and accompa-

nying methods for implementing it are presented, as well as
a selection of 10 Online S3 applications that may be used in
this process. On the other hand, the Vertical roadmap pro-
poses a five-stage process for designing innovative invest-
ment projects per niche industry market, using a set of 14
Online S3 applications. These focus specifically on actions,
such as: mapping sectoral and regional strengths, identifi-
cation of actors per sector of interest, actors’ engagement,
collaborative project design, monitoring and evaluation

At this point, it should be noted that the success of an
online platform, which is designed to facilitate a wide range
of users with different background and levels of experience,
largely depends on following co-creation principles, to get
feedback from a multi-stakeholder audience, as well as its
ability to adapt in different geographical and development
contexts. The no-‘one-size-fits-all’ approach has also been
followed in the Online S3 case in terms of software design,
to ensure that all users can easily understand and personal-
ize their strategic planning process. These principles have
been incorporated in the Online S3 Platform throughout
the design of the applications and the creation of the 4 the-
matic roadmaps (Panori et al., 2018). Therefore, the Online
S3 Platform provides an essential effort towards reinforcing
regional authorities capabilities for revising and enhancing
existing RIS3 strategies through advanced methods, soft-
ware, and roadmaps, opening the road to the Smart Special-
isation 2.0 era.

5. Moving RIS3 forward:Co-design and collective
intelligence

Collaborative co-design, data-driven intelligence and
collective intelligence provide means to facilitate an inclu-
sive, evidence-based process for RIS3 that is recommended
in RIS3 literature. For instance, Gianelle et al. (2014b) argue
that RIS3 should be based on a thorough understanding of
the regional economic structure and competitive position
of the economy. Furthermore, the RIS3 Guide states, “RIS3
needs to be based on a sound analysis of the regional econ-
omy, society, and innovation structure” (Foray et al., 2012).
It also underlines “The fact that RIS3 is based on a wide
view of innovation automatically implies that stakeholders
of different types and levels should participate extensively
in its design” (Foray et al., 2012).

The EDP is a core principle of RIS3. It should ensure
that the views of different ‘quadruple helix’ stakeholders
- academia, industry, public sector and civil society - are
part of the smart specialisation strategy. Data intelligence
serves as a key input for EDP providing information on the
regional strengths and competitive advantages in relation
to other regions. For instance, regional data on geogra-
phy, demography and society, economy and labour, sectoral
structures, business characteristics and innovation system
are needed for regional profiling and to develop interna-
tional comparisons (Kroll et al., 2011; OECD, 2013). In ad-
dition to the collecting and analysing data on the current
stage of the region, it is important to gather data on future
trends and uncertainties that can affect the future develop-
ment of the region. Data intelligence on the current stage
of the region and the future development provide sound
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bases for regional quadruple helix stakeholders to develop
together a shared vision of the future and to identify key
priorities for regional development.

Prior literature has called for collaborative co-design of
a regional RIS3 action plan and RIS3 monitoring and eval-
uation system (Gianelle & Kleibrink, 2015). The engage-
ment of regional stakeholders is vital to ensure stakehold-
ers commit to RIS3 strategy and feel ownership of it
(Gianelle et al., 2016). Indeed, prior literature has empha-
sized that EDP should be a continuous process to realize
full benefits of smart specialisation (Gianelle et al., 2016;
Marianelli & Perinez Forte, 2017; McCann & Ortega-
Argilés, 2016; Roman & Nyberg, 2017). However, many re-
gions have faced challenges in engaging different types of
stakeholders to facilitate true interaction between the dif-
ferent stakeholder groups (Aranguren et al., 2018). Thus,
regions are in need of further guidance to implement a
truly participative EDP (Fellnhofer, 2017b; Gheorghiu et
al., 2016). Methods like participatory foresight and horizon
scanning are interesting ways of involving all regional
stakeholders in the RIS3 development. Participatory fore-
sight is demand-side driven and is meant to directly involve
beneficiaries and users of the RIS3, providing insight into
the demand for societal challenges. This method usually in-
volves public consultations feed-in and steered with expert
recommendations, in many cases facilitated by web-tools to
carry the information flow (Griniece et al., 2016). Horizon
scanning involves searching, finding, analysing and assess-
ing how developments, emerging and existing, will have an
effect on the ‘pertinent’ environment. The data comes from
a wide variety of sources including government, commer-
cial and scientific documents, but also from social media,
events and conferences, through a variety of techniques in-
cluding document scanning, expert groups, surveys, social
media and text mining techniques (Griniece et al., 2016).

As an example, at European level, the European Cluster
Observatory has performed foresight analysis on industrial
and cluster opportunities with the aim to explore new soci-
etal, technological and economic trends, as well as the ways
in which cross-sectoral collaboration could affect value cre-
ation structures and innovation processes. The exercise fol-
lowed a Delphi-related approach and used a mix of different
methods such as desk research including a literature re-
view, expert interviews, an online survey, internal and ex-
ternal workshops, horizon scanning and scenario planning
(Teichler et al., 2015). Another example of broad foresight
exercises is from Lithuanian RIS3 process that used a mixed
of qualitative and quantitative methods including expert
panels, surveys, statistical and bibliometric analysis,
roadmaps, and analytical studies on the emerging trends
and long-term challenges (Paliokaité et al., 2015). Online
tools and web environments were also developed to support
co-design of innovation strategy and policy, such as the
open innovation platform (https://goo.gl/jDzujB); the web
environment for sharing applications promoting participa-
tion and collaboration in communities, local ecosystems
and complex projects for the region of Lombardy
(https://go0.gl/uSRW7A); the smart specialisation map
(https://g00.g1/9768qd); the regional ecosystem scoreboard

methodology to analyse regional development framework
conditions (https://g00.gl/JAUf59).

The Online S3 project has aimed to bridge the gap be-
tween RIS3 theory and practice through the development
of online tools for data intelligence such as Regional Asset
Mapping and Scenario Building and for collaborative co-
design such as the Intervention Logic tool. Regional Asset
Mapping allows regions to compile their regional profile
and to compare it to other regions. As part of the European
Structural and Investment Funds (ESIF) agreement, all EU
regions must produce a descriptive analysis on their re-
gional assets, e.g. economic performance, employment and
infrastructure. Regional Asset Mapping integrates the re-
gional profile data into a searchable platform, to enable
anyone to access, compare and produce visually appealing
reports on regional assets across the EU. The application
uses data provided by Eurostat and follow Eurostat’s NUTS
(Nomenclature of Territorial Units for Statistics) system for
dividing the economic territory of the EU.

Scenario Building tool supports the development of re-
gional scenarios and the assessment of their implications
for the region. Not all regions have the competences and
experience of scenario building, which motivated the devel-
opment of the Scenario Building tool that consists of five
templates that facilitate the implementation of each of the
following key steps of the scenario building process.

1. Identify future trends and uncertainties (PEST analy-
sis template)

2. Assess the importance of each trend and uncertainty

(Impact analysis template)

Form scenarios (Scenario building template)

4. Describe scenarios in-depth (Scenario description
template)

5. Assess scenario implications and plan for preparatory
actions (Preparation plan template)

o

PEST (Political, Economic, Social, Technological) analy-
sis is a framework which allows structuring trends along
uncertainties and impact. Since there are a multitude of
factors that may affect the region’s future, the uncertainties
and impact become easier to assess when they are cate-
gorised in the PEST categories. Assessing the importance
and the level of uncertainty and impact associated with all
trends allows the selection of scenario axes. This activity
should involve all relevant regional stakeholders to identify
together the most important and uncertain factors and ob-
jectives affecting the future development of the region. The
trends with the lowest uncertainty and the highest impact
form the best scenario to select.

After forming the regional scenarios, the next step is to
develop in-depth descriptions of the scenarios. The more
intriguing the scenarios are, the more they tease out cre-
ative thinking, solutions and preparation plans in the next
phase. Thus, good scenarios should include storylines and
detailed portrayals of what life is like in the region in the
scenario. The assessment of scenario implications includes
the identification of common opportunities or challenges
across the different scenarios (For-Learn, 2008). These
things should feed into the development of the regional
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Figure 4. The model of Intervention Logic

Source: Kleibrink, A., Gianelle, C. and Doussineau, M. (2016).
Credit: Kleibrink, A.

strategy. While the desktop research supports the collec-
tion of data on regional trends and uncertainties, the in-
volvement of regional stakeholders is necessary to analyse
the data, to build scenarios and to assess their implications
to understand different viewpoints and commit different
stakeholders to the scenario work.

The Intervention Logic tool is based on the model of Gi-
anelle & Kleibrink (2015). The Intervention Logic assists
the regions to develop the links between their RIS3 objec-
tives, targets, inputs, actions, outputs, results and longer-
term outcomes. The overall objective is to provide the ra-
tionale behind the RIS3 strategy to all stakeholders and to
promote consensus among stakeholders regarding the pri-
orities and actions to select (Fig. 4).

According to Griniece et al. (2016), around 40% of re-
gions have used this Logic of Intervention. Given that in-
tervention logic should form the backbone for setting the
overarching goals of smart specialisation, this seems to be
a small share. Either regions are not well acquainted with
the approaches to intervention logic design or they do not

Together define what R153 calls
Policy mix

explicitly document their assumptions about causal chains
of RIS3 policy intervention.

The Intervention Logic tool, developed in Online S3,
starts with the user selecting a specific Thematic Objective
and Investment Priority and incorporating the information
from RIS3 strategic planning process regarding the regional
context, vision, policy mix and monitoring. After this step,
the user is to describe the connections between the main
building blocks of the intervention logic. A set of 7 ques-
tions help the user to provide a precise description of the
rationale behind the selection of the specific priorities, pol-
icy mix and monitoring indicators for the corresponding in-
vestment priority.

Data intelligence and collaborative co-design tools fa-
cilitate implementing inclusive, evidence-based EDP in the
region. In addition, successful implementation of the tools
and continuous participatory EDP requires strong commit-
ment to smart specialisation at various institutional levels
(Grillo, 2017; Rodriguez-Pose & Wilkie, 2017).
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6. Moving RIS3 Forward: Quadruple Helix
Governance

Triple and Quadruple-Helix models of research and in-
novation are at the centre of the EPD. The Triple Helix
appears to be the model of choice for Joanneum Research
(2012), whereas the EC’s Joint Research Centre (JRC) see the
EDP as a platform of stakeholders broader than university,
industry, and government (Foray et al., 2012). Given this
commitment from JRC to a broadening out of the EDP, the
following shall provide a synopsis of the Triple and Quadru-
ple-Helix models and insights these representations of the
EDP offer into RIS3.’

6.1 The Triple Helix Model

Advocates of the Triple Helix (like Etzkowitz & Leydes-
dorff, 1997; Etzkowitz and Leydesdorff, 2002; Leydesdorff,
2005; Leydesdorff & Meyer, 2006), find Mode 2 accounts of
social change, cultural development and economic growth
limited and explain the differences between (national and
regional) research and innovation systems in terms of pos-
sible arrangements. The Triple Helix model suggests each
research and innovation system remains in endless tran-
sition, but this does not mean anything goes, rather that
emerging systems such as RIS3 should not be mistaken as
something which is yet another variation on the theme.
That is as the EDP of either a national or regional research
and innovation system, because the interacting uncertain-
ties, which surround the reflexive instability of any smart
specialisation strategy, does much to determine the priori-
tisation of science and technology they reflect as the place-
based polices.

This means the Triple Helix account of social change,
cultural development and economic growth offers a neo-
evolutionary model of research and innovation (Leydes-
dorff and Deakin, 2010) and as evolutionary systems society
cultivates the environmental conditions of. These are: (1)
the intellectual capital of organized knowledge production;
(2) wealth creation and (3) the reflexive control of the sci-
ence and technology they in turn govern the regional eco-
nomic growth of (Leydesdorff & Deakin, 2011).

Within this model the EDP is represented as a broad col-
laborative platform of stakeholders from universities, in-
dustry and government and as the key components of an
eco-system in which organized knowledge production is
not only socially-constructed, but also cultivated as a
process of wealth creation that is smart in the prioritisation
of a specialisation strategy whose reflexive control of sci-
ence and technology it in turn governs as a knowledge
economy able to sustain the growth of regions (Deakin,
2014, 2015; Deakin & Reid, 2018; Deakin, 2016; Deakin,
2017).

6.2 The Quadruple-Helix Model

The EC’s Guidance Notes for RIS3 also recognizes the
virtues of the Quadruple-Helix as the model of knowledge-
based production (Foray, 2015). This model of social
change, cultural development and economic growth,
switches attention away from the stakeholders that under-
pin the intellectual capital of organized knowledge produc-
tion and focuses instead on an EDP of a wealth creation
able to support the reflexive control of RIS3 (Carayannis
& Campbell, 2012, 2010). Which is to say, on the EDP of
that wealth creation in which RIS secures a reflexive control
of science and technology and this system of knowledge-
based production governs the economic growth of regions
on behalf of the public. In particular, on behalf of the pub-
lic as the user communities of a democracy, whose partici-
pation in this governance and science and technology culti-
vate environments able to sustain the economic growth of
regions (Carayannis & Rakhmatullin, 2014; Carayannis and
Rakhmatullin, 2017).

In this model, user-communities are not only under-
stood to be engaged in the EPD, but also involved in shap-
ing new types of research and innovation strategies, whose
specialisation is smart in connecting users with other com-
munities and as part of a knowledge exchange distributed
across universities, industry and government (Carayannis
& Campbell, 2012, 2014, 2010; Carayannis & Rakhmatullin,
2014; Carayannis and Campbell, 2017; Carayannis and
Rakhmatullin, 2017). This means the Quadruple Helix sees
the role of these institutions not as the agents of any in-
tellectual capital, or organized knowledge production, but
instead as the media of an emergent creative sector. The
media of a creative sector, whose wealth creation and re-
flexive control of science and technology is democratic in
the sense it allows the user-communities of this emergent
creative sector to participate in the governance of civil so-
ciety by cultivating environments able to sustain the eco-
nomic growth of regions.

6.3 Online S3 for RIS3 Governance

As a result, it is the Triple and Quadruple Helix models
of EDP that underpin the governance phase of RIS3 and as-
sessment methods which support this, either as the institu-
tional stakeholders, or media of an emergent creative sec-
tor. The Online S3 methods and applications in question
are listed below:

+ RIS vision sharing;

» RIS3 debate at a glance;

+ RIS3 legal and administrative framework related to
the Economic and Social Investment Fund (ESIF).

5 This synopsis of the triple ad Quadruple Helix of The EDP and insights they offer into the governance of RIS are drawn from Deakin et al.
(2018) The research and innovation of smart specialisation strategies: the transition from the triple to quadruple helix, Book of Proceed-
ings for the 27th International Scientific Conference on Economic and Social Development, pp.94-103.

archiDOCT 10



Intelligence and Co-Creation in Smart Specialisation Strategies: Towards the Next Stage of RIS3

This synopsis of the models offers an initial insight into
the Triple and Quadruple Helix and response of both the
“RIS3 vision sharing”, “debate at a glance” and “legal and
administrative framework”, to do what they call for, vis-a-
vis restore public trust in science and technology and clear
the democratic deficit by assembling a platform for the cre-
ative sector to participate in the governance of civil society
(Deakin, 2014, 2015, 2018; Deakin, 2017).

It also serves to highlight the reflexive control science
and technology as democratic and matter relating to a par-
ticipatory governance in which the science and technology
of civil society is able to cultivate environments that sus-
tain the economic growth of regions (Carayannis & Camp-
bell, 2012, 2014; Carayannis and Campbell, 2017). This re-
sults from a critique of the Triple Helix model which the
Quadruple-Helix offers and the latter’s representation of
the former as a model whose vision od RIS3 and debate
at a glance is that dominated by the proprietary system of
an elite university-industry axis. That axis which is pre-
dominantly corporate and whose research and innovation
is organized as a knowledge-based production, in which the
prioritisations of a any smart specialisation strategy that
emerges, either by way of 'vision sharing”, or through “de-
bate at a glance”, are proxies for a process of wealth cre-
ation whose reflexive control of science and technology is
via a “legal and administrative framework for ESIF” which
is not democratic in sustaining the economic growth of re-
gions.

This goes someway to capture what distinguishes these
two models of knowledge-based production. In particular,
the fact they are not only research and innovation strate-
gies, or an EPD, but also the source of (bottom-up and
place-based) regional policies, whose visions and debates
are constructed as the administrative framework of a RIS3
that is not only proprietary, but which is also democratic.
The distinction between the models lying in the distance
separating the respective vision, debate and framework on
not what is proprietary, but how this system can also be
democratic. In that sense, in the respective interpretations
of whether-or-not any such vision, debate and framework
can stand on the propriety of a research and innovation
found in the university-industry axis of a smart specialisa-
tion whose strategy rests on either on the pre-dominantly
corporate priorities of the independent sector, or in a sys-
tem which is civic in the sense the wealth this creates as-
sembles a platform for the third to reflexively control sci-
ence and technology. For the third to reflexively control
science and technology as part of a democracy whose par-
ticipatory governance of civil society in turn provides the
creative sector this nurtures with the “media” to cultivate
environments whereby the funding of priorities secures the
investment to sustain the economic growth of regions.

6.4 From the triple to quadruple helix

As the discussions in the previous section on the vision,
debate and framework for governance phase of RIS3 serve
to demonstrate, the public trust gap which opens up as a
democratic deficit, presents the research and innovation of
smart specialisation strategies with trust deficit that has

significant implications for both the Triple-Helix and
Quadruple-Helix models, for it is not only seen to be a
transgression of public trust, but a democratic deficit also
regressive for civil society.

Here, the significance of the implications is summarized
in the interests of reaching beyond any formal critique of
the models and governance phase of RIS3 they relate to, by
moving towards what might be best referred to as the dis-
content with the transgression of public trust by the Triple
Helix and regression of this into the democratic deficit of
the Quadruple Helix. In that sense, the dis-content, which
circulates around this transgression, can be revealed as a
regression that relates to:

e a lack of public trust in the EDP that underlies re-
search and innovation strategies within university
and industry and which surfaces as a gap between the
knowledge economy this wealth creates and priorities
such a smart specialisation sets for a reflexive control
of science and technology, which is democratic and
allows user-communities to participate in the gover-
nance of civil society. The reason given by the public
for this deficit is that any reflexive control of science
and technology does not tackle the major challenges
which civil society confronts. In that sense does not
tackle poverty, or combat deprivation and because of
this, is either unethical or ecologically destructive.
This also suggests the ethics of poverty, deprivation
and ecological destruction, are ignored, because re-
search and innovation is increasingly developed by
trans-national corporations, whose intellectual prop-
erty rights organize knowledge production in such a
way the wealth created offers little opportunity for ei-
ther the nation-state, or region to exhort any reflex-
ive control of science and technology on behalf of the
public, or as part of a democracy whose participatory
governance sets the agendas for cultivating those en-
vironments able to sustain the economic growth of
regions (the Triple Helix model).

» the democratic deficit within civil society which pro-
poses that user-communities in the creative sector
lack the reflexive control of science and technology
needed for civil society to cultivate environments
which sustain the economic growth of regions. The
reason given for this being that such a deficit leads
to civil society being excluded access to: 1) consul-
tations on how to tackle poverty, combat deprivation
and overcome environmental destruction; 2) deliber-
ations over how the wealth, prosperity and ecolog-
ical reconstruction of the knowledge economy, can
meet these challenges by way of the reflexive control
it exhorts over science and technology and through a
democratic process, whose participatory governance
of civil society cultivates environments able to sus-
tain the economic growth of regions (Quadruple Helix
model).

This transgression results because that trust which the
public assume to be an abundant property of the EDP and
readily available in methods such as: RIS3 vision sharing
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and debate at a glance, is that very intellectual capital
which organized knowledge production in fact lacks and
falls short of as the administrative framework of the EISF.
That intellectual capital of organized knowledge produc-
tion, which is assumed to be an abundant property of
wealth creation, readily available and openly sourced, but
that in reality turns out to be a system for the reflexive
control of science and technology which is not democratic.
Not democratic in the sense the very absence of any direct
participation of the creative sector in the governance of
RiS3 denies civil society access to a research and innovation
strategy able to prioritize smart specialisation as the reflex-
ive control of a science and technology credible enough for
any vision of and debate over security, food, energy, mo-
bility, health and well-being of the public to clear the trust
deficit and for democracy to include those members of the
public who are otherwise left out of such a framework.

In particular, those members of the public, who are oth-
erwise left dis-empowered as user-communities and in that
sense excluded from any reflexive control of science and
technology, which the wealth creation of organized knowl-
edge production should mobilize as a vision, debate and
framework to confront the major challenges civil society
faces in tackling the likes of food and energy poverty, com-
batting depravation and promoting the health and well-be-
ing of an ecological reconstruction as part of a research
and innovation strategy. In that sense, the wealth creation
of organized knowledge production any such vision should
mobilize to scope out, discuss and frame the major chal-
lenges which civil society confronts in developing a re-
search and innovation strategy smart enough for the wealth
this vision of security, food, energy, mobility, health and
well-being creates to reframe science and technology as
a process of reflexive control that allows civil society to
prioritize debates over poverty, deprivation and ecological
destruction, by way of consultations and through deliber-
ations. By way of consultations about security, food, en-
ergy, mobility, health and well-being and deliberations over
poverty, deprivation and ecological destruction as interven-
tions in the governance of RIS3 designed to restore public
trust and clear the democratic deficit by cultivating a legal
and administrative framework whose funding of such prior-
ities secures investment to sustain the economic growth of
regions.

7. Conclusions: Towards the Next Stage of RIS3

The decade of 2010s has been a period of introduction
and experimentation on smart specialisation strategies and
initial testing of their underlying growth assumptions.
There is plenty of information on the content and chal-
lenges of RIS3 at regional or national levels - thanks to
JRC peer review of strategies - and on difficulties in apply-
ing rigorous methodologies for RIS3 design, implementa-
tion and assessment. RIS3 linking regional, national, and
EU policy frameworks, regulations and strategy objectives
require a variety of evidence to define problems, priorities
and objectives, and use suitable policy instruments to
achieve them. But, how this variety of evidence become fea-
sible in practice remains largely elusive (Kleibrink & Ma-

gro, 2018). The same decade has been also a period towards
more mature Internet technologies, wider use of online ser-
vices, web assistants, and large datasets that became avail-
able by online access to databases and user-generated con-
tent in social media.

Online S3 is positioned at the interface of these trends,
offers web services and tools to implement RIS3 method-
ologies across regions and facilitate the design process with
the use of datasets and software agents. Having developed
online assistants for 28 methodologies, documented as the
most used or useful in 30 EU regions, these web solutions
have been tested in four regions (Scotland, Central Mace-
donia, Galicia, and Northern Netherlands). In the pilots,
142 stakeholders were engaged, 12,000 users, of which 1089
were contributed with ideas and comments by open con-
sultation. The degree of acceptance of the proposed online
applications assisting RIS3 methodologies was very high,
with strong and very strong acceptance ranging between 58
- 82 percent. It became evident that online services con-
tribute to smart specialisation strategies in three ways: (1)
easier access to data, use of larger datasets, and data-based
evidence on regional context and trends, (2) use of com-
plex methods, transferring the complexity to algorithms,
roadmaps, and routines embedded into software applica-
tions that facilitate their use, and (3) wider user engage-
ment, easier dissemination of strategy vision, and collabo-
rative elaboration of priorities and action plans.

In our mind, these directions are setting the scene for
the coming programming period 2021-2027, in which the
smart specialisation agenda and RIS3 will reach a more
mature stage, enabling higher quality and more informed
strategies.

7.1 The Significance and Contribution of Datasets

Easy access to data has a direct impact on the effort
needed and productivity of the RIS3 management team.
Take for instance, the Regional Assets Mapping. Finding re-
gional data on 55 indicators by using this application and
comparing with peer regions is a work of minutes. Doing
the same by access to Eurostat databases needs effort mea-
sured in days. The gain in productivity is enormous. The
same is true for disseminating the vision of RIS3, under-
standing the institutional and administrative framework of
the smart specialisation, which can be done by direct ac-
cess to mash-up applications and use of available templates
avoiding duplication of efforts.

Evidence-based policy design is a matter of data. There
is a pressing need of data for monitoring and assessment.
A common EU monitoring and assessment model would be
extremely useful in this regard. The first steps have already
done by standardising the RIS3 actions by Thematic Ob-
jective and Investment Priority; also, by defining a pool of
common outputs indicators (CO01 to CO46). But assess-
ment needs more data. Time series by output indicator are
not enough. Finding data from other regions, peer regions
in particular, would enable benchmarking, and identifying
the focus areas of each strategy in absolute and compara-
tive terms. Moreover, assessing the regional impact of pol-
icy instruments demands data from many regions to inves-
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tigate relationships and dependences between output and
results indicators. This would reveal the real power of pol-
icy instruments to influence growth and sustainability. The
Output and Result Indicators application that has been de-
veloped enables correlation and regression analysis, pro-
vided that datasets from many regions are available con-
formed to conditions of correlation and regression.

Another area in which data would improve the quality
of RIS3 is related to user-generated content. Data from
social media or user satisfaction surveys may directly in-
form about the added value and the acceptance of RIS3
actions. Much more effective would be content provided
by stakeholders on actions already implemented, creating
a European database of RIS3 actions, which would be ex-
tremely useful during the co-design process, avoiding not-
invented-here attitudes. Finding datasets ready for analysis
and visualisation (e.g. academic publications, patent data,
specialisation data, etc.) would elucidate trends for which
statistical agencies do not provide data at lower geographi-
cal nomenclatures.

7.2 The Contribution of Software to Methods

Together with data, software applications are proved
very effective in improving the quality of RIS3. In combina-
tion with the guide for each application, a very clear under-
standing of the respective method, which is implemented
by software, is obtained. There is no space of fuzzy defi-
nitions or misunderstanding on data and calculus. More-
over, when applications are open source — as happens in
OnlineS3 - and the code is available on the GitHub, there is
total transparency how calculations are set, and results are
produced.

Standardisation is also a direct outcome of using soft-
ware for method’s implementation. The benefits of process
standardisation are extensively discussed (Ash & Burn,
2003; Kuhlang et al., 2011; Stevens & Dimitriadis, 2005).
There is improvement in technical communication and un-
derstanding, facilitation in exchange of know-how and easy
technology transfer and learning, establishing of best prac-
tice how to carry out a process. All these improvements are
translated to easier onboarding. Having a standard way of
doing something, it becomes easier to transfer this knowl-
edge. Standardising best practice and most efficient
processes, higher productivity spreads across an organisa-
tion.

Moreover, through software applications complex meth-
ods or use of sophisticated procedures becomes feasible,
even by non-experts. As know how is transferred from per-
sons to machines, software applications in the case of RIS3,
the effort needed for the implementation of methods is
minimized. The machine takes over and replaces the com-
plexity of the internal process by an algorithmic sequence.
The problem is solved at the stage of software design and
development. Then, complexity is replaced by repetition.

Using software applications, RIS3 methodologies obtain
transparency; access become easier; and productivity gains
reduce the effort needed for a state-of-the-art strategy de-

sign.

7.3 The Significance of RIS3 Participatory Model

Given the social significance of the Triple and Quadruple
helix models and especially the weight they each put on the
democracy of this participatory governance, merely carica-
turing the division between the Triple and Quadruple he-
lix as the difference between say, the proprietary systems of
knowledge economy and participatory governance of civil
society, would do them an injustice. As would any sugges-
tion either one of them is sufficiently powerful to bridge
such a deeply rooted division by themselves. For any such
claim would merely serve to exemplify how the ambiguities
currently surrounding the entrepreneurial discovery of re-
search and innovation strategies, not only run the risk of
misrepresenting what Smart Specialisation is, but also ig-
noring the real consequences of the prioritisations selected
to serve a knowledge economy whose deeply rooted social
divisions bring any notion of reflexive control, democracy
and user-communities in a participatory governance of sci-
ence and technology to the fore.

The reason for uncovering the division in the Triple and
Quadruple-Helix models is not to capture any errors in the
conceptual schemas they advance in relation to the entre-
preneurial discovery, or how research and innovation affect
Smart Specialisation Strategies. It is instead done to reveal
the deeply-rooted social division underlying all of this and
which surfaces as a lack of public trust in the participatory
governance of science and technology, and attempts made
to meet the democratic deficit associated with any reflex-
ive control of the wealth created from organized knowledge
production. In that sense, the lack of public trust in the
EDP and democratic deficit in Smart Specialisation Strate-
gies, which make up any claim about the participatory gov-
ernance of user-communities in science and technology.
Moreover, and in spite of what the Triple and Quadruple-
helix models both claim, that transgression of public trust
and deficit in democracy, which user-communities perceive
as the outcome of that reflexive control which is regressive,
because of how Smart Specialisation prioritizes research
and innovation as entrepreneurial discoveries related to the
organisation of a knowledge production whose economy is
only able to sustain regional growth at the expense of civil
society.

Given the weight of significance which the statement:
“at the expense of civil society” takes as a reflexive control
that transgresses public trust, and which results in a de-
mocratic deficit believed to be regressive, it is a matter
that not only warrants further examination, but which also
calls for additional consideration. Not only because at first
sight this lack of public trust is exactly what the Quadruple
Helix is understood to offer the prospect of delivering as
that knowledge economy which meets the governance chal-
lenge the Triple Helix leaves unresolved, but for the reason
a closer examination of the Triple Helix model does also
bring this democratic deficit reading of the transition from
the Triple to Quadruple Helix into question (Lombardi et
al., 2011; Kourtit et al., 2013; Deakin & Leydesdorff, 2014).
For what such a deficit reading of the transition tends to
ignore is the fact those advancing the Triple Helix model
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do meet the governance challenge without putting so much
critical distance between the intellectual capital of orga-
nized knowledge production (Deakin, 2014, 2015, 2018;
Deakin & Reid, 2018) and that democratisation of the pub-
lic which the Quadruple Helix calls for. That democratisa-
tion of the public which it calls for as a basis for user-com-
munities to gain trust and clear any deficit by participating
in the governance of science and technology as members of
civil society (Carayannis & Campbell, 2012, 2014; Carayan-
nis and Campbell, 2017).

For what those championing such a “Advanced Triple
Helix” are fully conscious of is that neither any democ-
ratisation of the public, nor user-communities which par-
ticipate in the governance of science and technology, are
the exclusive property of any social ecology this media cul-
tivates, but instead attributes of that intellectual capital
which underlies the organisation of knowledge production
and that surfaces in the economy of a wealth creation which
this governance exerts reflexive control over. Which this
governance exerts reflexive control over and that calls, not
so much for the addition of another helix dedicated to any
democratisation of the public, but instead an extension of
the Triple Helix model’s reach from the intellectual capital
of organized knowledge production out into the economics
of wealth creation. Not just in terms of that entrepreneur-
ial discovery which underpins the research and innovation
of any emergent “knowledge economy”, but as a process
that also supports the priorities of such a Smart Specialisa-
tion as a platform for the reflexive control of this democ-
ratisation by the public as user-communities. Furthermore,
by the public as user-communities which participate in the
governance of science and technology and in a manner that
does serve to clear any deficit in the system.

This way, vis-a-vis by way of the emergent properties
of an entrepreneurial discovery process underpinning re-
search and innovation and through the organisation of
knowledge production into an economy supporting this
process wealth creation, it does become possible for the pri-

orities such a Smart Specialisation sets to act as a plat-
form of reflexive control. In particular, that reflexive con-
trol which the public would not otherwise possess as
user-communities and for the reason that for all intents
and purposes, they lack the intellectual capital of organized
knowledge production as a platform for the process of
wealth creation to democratize the knowledge economy.
That is, to democratize the knowledge economy as the pub-
lic of those user-communities, which do possess the means,
vis-a-vis “wealth of intellect” needed to participate in the
governance of science and technology, not only as special
interest groups, but as members of civil society with the
“wisdom of the crowd” also required for them to sustain re-
gional growth.

This is the only way it is possible to get any equivalence
between the entrepreneurial discovery process of the re-
search and innovation strategies championed by the Triple
and Quadruple Helix models of Smart Specialisation, not
as a transgression of public trust whose democratic deficit
is regressive, but as part of that participatory governance
which is progressive. Which is instead progressive by virtue
of the fact this Smart Specialisation does not turn on a
strategy able to merely inflect some semblance of control
over a knowledge economy, but instead demonstrate the re-
flexivity of that democratisation which the public is sub-
ject to and user-communities assume to be virtuous. As-
sume to be virtuous as a consequence of the trust which
the public have in the user-communities that participate
in the governance of science and technology and potential
this Smart Specialisation has to clear the democratic deficit
within civil society as part of a bottom-up search for place-
based polices whose strategies are able to sustain regional
growth.
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