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Abstract 2
SMART SPECIALISATION STRATEGY (S3) AND SOCIAL NETWORK ANALYSIS (SNA):
MAPPING CAPABILITIES IN CALABRIA
Morisson A.*[1], Bevilacqua C.[1], Doussineau M.[2]
[1]

Mediterranean University of Reggio Calabria ~ Reggio Calabria ~ Italy, [2]Joint Research Center ~ Seville ~ Spain

Abstract text:
The concept of smart specialization strategy (S3) requires regions to have an extended knowledge
of their institutional contexts in order for policymakers to design the most adapted place-based
innovation policies. In the context of the next programming period of EU Cohesion Policy 20212027, this paper explores the use of social network analysis (SNA) in mapping regional capabilities
in Calabria. Using the CORDIS database, the paper finds that SNA can inform policymakers on
key aspects of the enabling conditions for smart specialization such as governance, the
entrepreneurial discovery process (EDP), priority setting, and interregional collaboration.
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Abstract 3
KNOWLEDGE GOVERNANCE IN REGIONAL INNOVATION SYSTEMS: THE CASE OF ZONA
DA MATA MINEIRA FROM THE PERSPECTIVE OF ITS INSTITUTIONS
Paes Da Fonseca M.*[1], Pinheiro--Machado R.[2], Castro A.C.[3]
[1]

Federal University of Juiz de Fora ~ Juiz de Fora ~ Brazil, [2]National Institute of Industrial Property ~ Rio de Janeiro ~
Brazil, [3]Federal University of Rio de Janeiro ~ Rio de Janeiro ~ Brazil

Abstract text:
Purpose: The study sought to identify how the concept of Knowledge Governance is and can be
better used in the context of the Regional Innovation System (SRI) of Minas Gerais, and more
specifically in the territory of Zona da Mata.
Originality and Value:
The importance of knowledge assets and their use in the development of innovations is widely
recognized in the literature. At the same time, there is growing interest in the influence of territorial
factors on national and regional innovation regimes. The concept of knowledge governance has to
date received limited attention in the study of the innovation economy. Knowledge governance
entails coordination between research, support and intermediary institutions acting in the
generation, dissemination, and protection of these assets. For this reason, the study is structured
on a ground-breaking theoretical model that assesses state (government actors and support,
promotion and intermediary institutions), dynamic (research institutions), and cognitive
(researchers) capabilities present in an innovation system.
Design and Methodology
The methodological approach of the study consisted of three research stages. The first, which was
of an exploratory nature, sought to clarify the related themes and organize them in the model
developed by the authors. The second, which was of a descriptive nature, delineated the
particularities of the Minas Gerais SRI, focusing on its public innovation policies and formalized
institutional structure. Finally, the third, which was of an explanatory nature, used the proposed
model to identify, through 27 strategic interviews and administration of 103 questionnaires, the
factors that contribute to the economic development of Zona da Mata, from the perspective of
strategic actors.

Results and Findings
The comparison of how knowledge governance and innovation systems are supposed to work with
how they actually work brings up the subjectivity and complexity inherent in the personal
relationships and institutional interaction that underlie them. Continuity in knowledge governance
and innovative practices is significantly influenced by the human factor and its historicity. In
addition, the results confirm the relevance of a clear and long-term mission and strategy, shared by
institutions at all levels, which seek to minimize conflicts between competing interests and
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guarantee that they continue to move forward regardless of changes in management and
government.
As for state capabilities, dividing them into the domains of the technical-administrative and the
political-relational for the purpose of analysis proved to be useful. Issues related to competing
interests, lack of clarity in institutional roles, low propensity for cooperation, and misalignment of
strategies were less prevalent among institutions that operate exclusively in the Zona da Mata, as
opposed to the state of Minas Gerais as a whole. On the other hand, the duplication of effort and
the lack of the necessary structure came up again and again in conversations with the interviewees
in the mesoregion. An additional theme that emerged from the interviews was the importance of
knowledge brokers: the integration between people within and between institutions can depend on
factors such as historical credibility and capacity for articulation, in addition to formal appointments.
With regard to dynamic capabilities, the decision was made to consult the innovation directorates
and technological innovation departments of the research institutions, which had been identified as
the most suitable channels for the promotion of linkage between the government, such institutions,
and researchers. Common points that came up were the difficulty in ensuring sufficient autonomy
for the departments to operate, which was expected; a lack of sufficiently trained personnel; a lack
of strategic guidelines and performance metrics; internal communication failures; and cultural and
ideological differences among the actors and entities involved.
Finally, the analysis of cognitive abilities sought to understand the view of researchers, the real
producers of knowledge. In addition to the specific results, it is evident that the governance
strategy advocated by the literature neglects the values, interests and career trajectories of these
individuals. For this reason, this study suggests that in order to make these practices more
effective, a bottom-up approach should be adopted, that is, input from the researchers should be
solicited and incorporated in implementation. In the relations that generate positive economic
outcomes for the territory itself, the researcher is a remarkably articulator of the other actors in the
system and can be traced over a long work trajectory that is only minimally impacted by changes in
management and competing interests.
Impact
The results of this research (1) support the formulation and evaluation of public innovation policies
in Minas Gerais and consequently the homogeneous development of the state, and (2) suggest
that the replication of this study in different contexts will contribute to sustainable growth of other
regions around the world.
Transferability
The theoretical model used in the case presented is fully replicable in the context of other regions
and countries, since all innovation systems have research, support, promotion, and intermediary
institutions in their structures, organized to a lesser or greater degree by governments.
Owner:
National Institute of Industrial Property
This study presents results of the thesis by Mariana Paes da Fonseca presented to the Doctoral
Program in Intellectual Property and Innovation at the National Institute of Industrial Property
(INPI), under the guidance of Rita Pinheiro-Machado and Ana Célia Castro. INPI is a Brazilian
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federal autarchy linked to the Ministry of Development, Industry and Foreign Trade that promotes
innovation and combats unfair competition in the country.
Geographical origin:
Brazil/ Rio de Janeiro/ Rio de Janeiro
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6

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

02 - Building and growing regional innovation ecosystems through industrial specialization and collaborations

Abstract 42
MEASURING REGIONAL INNOVATION AT EUROPEAN LEVEL: A PARTIAL ORDER
APPROACH
Damiani F.*[1], Muzzioli S.[1], De Baets B.[2]
[1]

Università di Modena e Reggio Emilia ~ Modena ~ Italy, [2]Ghent University ~ Ghent ~ Belgium

Abstract text:
Innovation is a key subject in development economics, and it has gained greater attention in the
economic policies debate, especially at EU level. Regional disparities within countries are often
illustrated in scientific research. Therefore, describing and measuring innovation at regional level
could be more effective than a study at national level. However, in the literature, several different
methodologies have been identified and proposed to measure the regional innovation level, without
identifying a common approach or shared conclusions.
The first aim of this study, after having briefly reviewed the methodologies adopted in the literature
to measure regional innovation performances, is to perform a cluster analysis between regions
based on the data available from the Regional Innovation Scoreboard 2019 to find patterns of
comparable regions. The second goal is to propose an alternative methodology for the calculation
and the representation of regional innovation at European level, based on the application of Partial
Order set (Poset) method to provide a ranking between different clusters of European regions, a
method that fully exploits all the information contained in the dataset.
The results obtained with the Poset method are compared with the ones described in the Regional
Innovation Scoreboard 2019. Useful insights for policy makers are obtained.
Using the Poset approach it could be assumed that if a cluster is better ranked than another, it
means that there are no indicators in which it has a lower score and, thus, that it is truly better
performing. The outcome obtained with the Poset method permits to acknowledge nine different
categories (three for each performance level), identifying, thus, similarities between different
European regions.
The comparison with the RIS 2019 highlights that top regions in the Poset are also innovation
leaders or strong innovators in the RIS 2019; Poset’s middle regions are strong or moderate
innovators in the RIS 2019 analysis, and, low innovator regions in the Poset analysis belong to the
moderate or modest categories in the RIS 2019.
Only ten regions obtain a very different ranking in the Poset analysis compared to the RIS: most
are regions with the capital city of the country and show better results in the Poset analysis
compared to the RIS 2019.
The originality of this work relies on a new analysis of regional innovation in 220 regions of the
European Union through a complex methodology (Poset) that permits to highlight a ranking in
which clusters of similar regions can be compared to create and implement policies in order to
sustain the innovation process at different innovation levels.
Future investigation could involve the Poset analysis at a country level by using the available data
from the European Innovation Scoreboard and the comparison of the results obtained by using the
220 EU regions and the respective 23 countries.
References (Harvard style):
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Abstract 9
THE ROLE OF VENTURE CAPITALIST IN AN ORGANISED INNOVATION SYSTEM.
EVIDENCE FROM THE US
Martini E.*[1], Rossi M.[2]
[1]

Telematic University "G. Fortunato" ~ Benevento ~ Italy, [2]University of Sannio ~ Benevento ~ Italy

Abstract text:
Purpose:
In the Knowledge-Based Economy (KBE) (Drucker, 1969; Powell, Snellman 2004) knowledge and
innovation are key drivers of economic growth: this implied an evolution from an industrial
economy focused on natural resources, work division, machine technology and to a new economy
where knowledge, human capital, ICTs play the main roles. Particularly, in the global KBE,
governments and enterprises are focus more on the production, distribution and use of knowledge
and technology in order to stay competitive (in other words, in the global KBE is stated what
Etzkowitz and Leydesdorff call Triple Helix Model (1998, 2000). However, in the last years,
different scholars (Mayer, 2002; Carayannis, Formica 2006) highlighted the importance of financial
system in the KBE and so, in the THM. So, in this paper we try to demonstrate that there is a
strong positive link between the functioning of the financial system and long-run economic growth
of the innovation social system and so, the importance of the most helices for the territorial
dynamics (Carayannis, Campbell 2010; Martini, Vespasiano, 2015). The aims are two: to
understand the specific support of informal investors in the United States and to analyse the
different behaviour of informal investor in sustaining the US innovation ecosystem (OECD, 2005).
Originality and value:
Starting from previous studies (mainly Gorman, Sahlman, 1989; Dushnitsky, Lenox, 2006; Ferrary,
2003; Rossi et al., 2017; Rossi, Martini, 2019), the investigation shows preliminary results on
different approaches of US Venture Capitalists (by now VCs) in financing innovative companies.
This is one of the first study concerning the different approaches of venture capitalists in fostering
innovation.
Design and methodology:
The paper wants to analyse the relation between deals and amounts of fifteen top Venture
Capitalists located in the United States. These are most active venture capitalists in 2019, and the
study wants to determine if there are difference in VCs’ behaviour in sustaining a regional
innovation ecosystem.
From a methodological point of view, the first part of the research is essentially delineative and it is
a preliminary analysis to describe some key working elements of US Venture Capitalists. The
second part of the investigation seeking to present a conceptual context for better understanding
the different approach and behaviour of VCs to financing innovation.
Results and findings:
The first phase of the investigation was the analysis of the statistic relationship between the
number of deals and the total amount of all Venture Capitalists considered. Dushnitsky and Lenox,
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2006 and Rossi et al., 2017 assert a positive relation between number of deals and amounts of
venture capitalists and other investors. To verify this result, we apply an individual Ordinary Least
Squares (OLS) regression.
The main results are: a) the most important VC activities in the US is focused in few States, b) in
their activity Venture Capitalists show a positive correlation between numbers of deals and amount
invested, and C) Small Venture Capitalist (so called Thinkers) are better organized and they have
a strategic approach to innovative firms more defined in comparison with the BIG VCS (so called
Gamblers).
Limitations and implications:
In this paper, we analysed the support of VCs to innovation process in the US and the different
approaches of US Venture Capitalists in financing innovative firms.
First, our aims was to understand the specific support of informal investors in the United States.
Venture capital is generally considered as a crucial factor in the successful performance of the
United States in terms of innovation, providing a model that has inspired emulation efforts in many
other countries (Dessì, Yin, 2010).
Second, we analysed the different behaviour of informal investor in sustaining regional innovation
ecosystem. In fact, in our research we focused on different methods used from VCs.
Furthermore, SVCs differ from BVCs, because the numbers of deals realized from Small Venture
Capitalist are positively correlated to the amount invested in all funding stages. This implies that
the SVCs are "the thinkers" (they develop a critical thinking that is more than just the accumulation
of facts and knowledge) and the BVCs are "the gamblers" (they take a major number of high-risk
chances).
The main limitations of the paper are the sample (only 15 VCs located in the US), and the period of
the investigation (only one, 2019). Future research must consider a greater sample (with different
firms from different countries) and/or for a greater number of years (from 3 to 5).
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02 - Building and growing regional innovation ecosystems through industrial specialization and collaborations
01 - Boosting sustainable development through smart partnerships

Abstract 31
REGIONAL INNOVATION POLICIES IN MALOPOLSKA, POLAND: SMARTLY INTEGRATING
EXPLOITATION AND EXPLORATION
Gancarczyk M.*, Najda--Janoszka M., Gancarczyk J.
Jagiellonian University ~ Krakow ~ Poland

Abstract text:
• Purpose:
The paper aims to present the evolution of regional innovation policies and innovation system
towards smart specialization (SS), based on the case study of the Malopolska region in southern
Poland. Malopolska has a long tradition of mature and heavy industries, however, within recent
decade, new knowledge-based activities have emerged, opening the way to industrial
transformation consistent with the concept of SS.
• Originality and value:
This study contributes to the growing research on the design and implementation of smart
specialization strategies (Aranguren et al., 2019; Varga et al., 2018; Estensoro & Larrea, 2016).
The majority of extant research focuses on the recent period of 3S implementation based on the
EU operational programs. We present the development of Malopolska smart specialization
strategies in the broader context of the region’s industrial specialization development 2005-2020
(Gong & Hassink, 2019). This enables an evaluation of regional innovation system and policies
according to their ability to concurrently pursue exploitation of extant industrial base and
exploration of new prospective business activities (Foray, 2014, 2017; McCann & Ortega-Argilés,
2016; Grillitsch, 2019).
The study explains how regional innovation policies have upgraded over the referred period
towards SS, and points to drivers and barriers in this process. The theoretical contribution consists
in adopting the exploitation and exploration concepts to explain a regional development towards
sustainable specialization (Foray, 2014, 2017; McCann & Ortega-Argilés, 2016). Moreover, we
contribute to the literature on industrial transformation, addressing the research gap of how the
transformation is accomplished and particularly, how innovation policies can contribute to SSbased industrial transformation (Oinas, Trippl, and Höyssä, 2018; Hassink, Isaksen, and Trippl,
2019; Asheim, 2019). The practical contribution rests on revealing regional-level mechanisms of
innovation policy development from the perspective of the country that accessed the EU in 2004.
The case study shows how the regional government of Malopolska manages typical shortages of
Polish regional policies, such as lack of focus or excessive focus in the objectives and target
industries, as well as imbalance between extant capacities and the development of new
prospective industries.
• Design and methodology
The paper adopts a theoretical framework of regional innovation policies with a focus on smart
specializations, regional innovation systems approach, as well as the concepts of exploitation and
exploration in developing regional industrial specialization (González-López, 2019; Hassink,
Isaksen, and Trippl, 2019; Asheim, 2019; Foray, 2014, 2017; McCann & Ortega-Argilés, 2016).
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Our conceptual background follows the proposition that regional innovation policies focused on 3S
should promote specialized diversification based on the exploitation of region-specific capacities
and exploration of region-specific entrepreneurial opportunities to enable sustainable growth
(Foray, 2014, 2017). The dominant exploitative approach might lead to path dependence, rigid
specialization and related lock-in (Martin & Sunley, 2006; Hassink, 2005; Martin, 2010). Therefore,
explorative approach in regional innovation policies is needed to launch new directions and
entrepreneurial opportunities, i.e., to overcome path dependence and lock-in and to make a
regional specialization smart (Isaksen, Jacobsen, & Normann, 2019; Hassink, Isaksen, & Trippl,
2019; Foray, 2014, 2017).
We develop theory driven, exploratory study case that uses qualitative and quantitative data (Yin,
2018). The study analyzes the formulation and, partially, implementation of Malopolska innovation
policies, as well as the Malopolska regional innovation system in the years 2005-2020.
The major research methods included the analysis of secondary sources, such as policy
documents, evaluation reports, and public statistics, as well as 28 direct and semi-structured
interviews with policy-related agents (regional government decision makers, representatives of
business support organizations) conducted over 2007-2020.
• Results and findings
Our results point to the evolution of the Malopolska innovation system and policy towards smart
specialization that integrates exploitation and exploration in industrial development. We found the
evolution in the area of developing the region’s specialisation, from a broad approach emphasising
a horizontal development of the region (2005-2013), to an active industrial policy in search of the
new development path (2014-2020). The latter phase has been additionally featured by the
transition from an expert approach focused on limited areas of new advanced technologies, to a
more context-oriented
approach that combines the dominant industrial base and areas
prospective for new path creation.
The revealed drivers of and conditions for the integration of exploitation and exploration in regional
policies include i) multi-stage and inclusive process of RIS formulation, evaluation, and
adjustments, involving multiple actors to avoid the bias from one stakeholder group; ii) formalized
and iterative analyses and evaluations (diagnostic research – surveys, interviews, desk-research,
evaluation research obligatory in Polish law since 2000); iii) direct interactions and consultations
with the EU management of support programs. The identified barriers to exploitation and
exploration in innovation policy directions are i) risk-averse approach toward output-related
objectives, measures, and evaluation criteria due to strict, legal demands of evaluation programs;
predominant input-related approach; the bargaining power of incumbent stakeholders in the
process of setting up priorities and the implementation agenda prevents new opportunities and
development paths in the final resource allocation; excessive inward focus with limited recognition
for country-level and global value chain linkages of economies and industries.
• Limitations and implications
Our study focuses predominantly on the evolution of the Malopolska policies, in terms of
objectives, measures, and budgets. The policy development has been presented in the context of
the region’s industrial change, however, more in-depth analysis of industrial evolution would be
needed to understand the policy development (Murmann, 2013; MacKinnon et al. 2009; Martin &
Sunley, 2006, 2015). Particularly, reciprocal influences between policy and industry should be
explored to thoroughly understand the conditions and causes of regional innovation policies’
change and its interrelations with regional industrial transformation (Gong & Hassink, 2019).
References (Harvard style):
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Abstract 39
STEP-BY-STEP RESEARCH PROJECT (INTEGRATED APPROACH TO THE PATIENT WITH
NEUROLOGICAL ACUTE INJURY): A SUCCESSFUL PARTNERSHIP.
Celli P.*
Bologna-Ozzano "Rita Levi Montalcini" Technopole ~ Ozzano dell'Emilia (BO) ~ Italy

Abstract text:
Step-by-Step research project developed innovative solutions for the treatment of acute
neurological injuries. It integrated, in a scientific and technological pathway close to the clinical
environment, expertises of diverse industrial chains, thus developing innovative products also
ensuring cross-contamination in the training of researchers devoted to interdisciplinary research.
Step-by-Step had 2 main objectives:
1. Development of new drug delivery solutions based on materials and drugs already on the
market, to ensure a long-term therapeutic effect (reduction of inflammation and remyelination)
without side effects.
2. Clinical development and validation of a measurement system that can provide an assessment
of the evidence-based rehabilitation pathway, integrating the existing clinical scales with reliable
and repeatable locomotion signals, correlable to scale values.
Originality and value
The originality of the project relates not only to the scientific contents, but also to the specific model
of partnership adopted.
The policy-maker (Regione Emilia Romagna) encouraged the adoption of a vast and open model
of partnership as the co-financing was restricted to projects consistent with the regional strategy of
innovation (S3: Smart Specialization Strategy) and promoted by a number of entities belonging to
the regional innovation eco-system as large as possible.
The financial resources made available through the POR-Fesr 2014-2020 European Fund for
Regional Development, became a strong incentive to develop a partnership model suitable to
make real synergy among all the public and private players.
The structure of the partnership was as follows:
• Project coordinator: Bologna University (Health Sciences and Technologies - Interdepartmental
Center for Industrial Research (CIRI-SDV))
• Project Partners: IRET Foundation; Ferrara University (Technology Lab for Advanced Therapies);
Montecatone Rehabilitation Institute; Confindustria Emilia Romagna (Industry Network)
• Project industry Partners: Transmed Research s.r.l.; RiMos s.r.l.; AcZon s.r.l.
The Bologna-Ozzano Technopole, whose mission is putting in contact research and industry,
facilitated the promotional effort, aiming at spreading the results of the research activities.
It is worth noting that besides public institutions, private research entities and for profit companies,
nonprofit organizations were involved as well. Not only the type of organization, but also the size
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for each organization was a critical factor, as the partnership included complex entities like
universities, and lean and quick research teams as those belonging to IRET Foundation.
Internal decision making procedures and times of reaction were so different that the risk of an
unsteady process was real.
A significant effort therefore was made at project management level to align the various strategies,
planning methods and approaches in order to guarantee adequate effectiveness of the partnership.
Results and findings
The effectiveness and the value of the reaserch project was confirmed by the filing of a patent
application: Electrospun fibers for a local release of an anti-inflammatory and a promyelinating
drug, owner: Alma Mater Studiorum – Bologna University - PCT/IT2018/000084 (14/06/18), and by
meeting all the deadlines initially set for the project.
The invention is a new solution of pharmacotherapy achieved through the introduction of 2 drugs
(anti-inflammatory and promyelinating) in a polymeric material, obtained by electrospinning, which
allows the local controlled release of the 2 drugs, to be used by surgical implant in the prevention
of secondary degeneration in the traumatic event.
The invention validation was performed by a preclinical efficacy study published in top internal
journal in the field:
Bighinati A, Focarete ML, Gualandi C, Pannella M, Giuliani A, Beggiato S, Ferraro L, Lorenzini L,
Giardino L, Calzà L. Improved functional recovery in rat spinal cord injury induced by a drug
combination administered via an implantable polymeric delivery system. J. Neurotrauma, 2020,
37:1708-1719
Impact & transferability
Besides the scientific results and the technology transfer activity it is worth noting the good impact
of the partnership model, which led to the development of another research project, as natural
continuation of Step-by-step.
In this second phase IRET Foundation has become project coordinator and the Bologna-Ozzano
Technopole is going to play a strong role in the dissemination of the results.
An important lesson learnt is that when project partners are so different it is critical to pay great
attention to the management aspects in order to take advantage of diversity instead of being
blocked by it. When the environment is mostly academic and scientific this is not so obvious, as the
expectation is to devote 100% of attention and energy to the research activity, and a patient work
aT cultural level is needed to take all onboard in the initial phase of the project.
Owner:
Bologna-Ozzano "Rita Levi Montalcini" Technopole
The Bologna-Ozzano Technopole is part of the regional network on 10 infrastructures, situated in
20 different locations in Emilia Romagna to host and organize activities and services to support
innovation among companies, territories and citizens. The Technopole network is co-financed by
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Emilia Romagna Region as part of its effort to boost innovation.
Geographical origin:
Italy, Emilia Romagna, Bologna
References (Harvard style):
The invention validation was performed by a preclinical efficacy study published in top internal
journal in the field:
Bighinati A, Focarete ML, Gualandi C, Pannella M, Giuliani A, Beggiato S, Ferraro L, Lorenzini L,
Giardino L, Calzà L. Improved functional recovery in rat spinal cord injury induced by a drug
combination administered via an implantable polymeric delivery system. J. Neurotrauma, 2020,
37:1708-1719
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Abstract 18
DATA ECONOMY - A REGIONAL STRATEGY TO SUPPORT AN EFFECTIVE AND INCLUSIVE
DIGITAL TRANSITION
Bologni L.*
ART-ER ~ Bologna ~ Italy

Abstract text:
Emilia-Romagna region has a solid reputation in terms of culture, collaboration between science
and industry, digital innovation and innovation ecosystem. This is mainly due to the following
historical conditions:
• 4 universities located in the territory, dated from 1088 (University of Bologna) to 1391 (university
of Ferrara)
• The most powerful computers in the world installed in Bologna in early ’60 (by CNEN and INFN),
for scientific use
• Establishement of CINECA, the consortium among Italian universities for sharing computer power
in 1969. At the moment CINECA, with 82 public members – Universities and research centres - is
hosting the HPC Marconi100, rated 9th in the top500 most powerful computer in the world.
• Establishment of GARR, the consortium among public entities in 1988, in order to realize a high
speed network to be connected with the scientific networks at international level. One of the three
nodes was (and still is) in Bologna.
• In 1994 the civic network IPERBOLE, thanks to a collaboration among Municipality of Bologna,
University of Bologna and CINECA, offered a set of services (including e-mail) to citizens, free of
charge.
• In 2004 start up of LEPIDA, the most awarded public initiative to give broadband access to public
organizations located in the Emilia-Romagna region (schools, municipalities...)
Thanks to the recent European, national and regional investments, at the moment Emilia-Romagna
is the most important concentration of computer power in Europe, mostly located in the Bologna
Technopole. In fact, it is hosting the next generation HPC of the European Centre for Medium
range Weather Forecasts (ECMWF), the pre-exascale European HPC Leonardo (funded in the
framework of the Joint Undertaking Initiative EuroHPC) and the next generation data centre of
INFN (used to process data from nuclear physics experiments).
Then, there is a huge potential to be exploited not only for scientific purposes, but also for civil and
industrial aims.
The presentation will discuss how the regional administration used this potential in the recent years
for reinforcing the territorial digital reputation and attractiveness and the strategy to put such
potential at disposal of citizens, companies and regional administration in the next future.
Investments will be addressed to skills, awareness creation, signposting services, proof of concept
and high level foresighting. Specific attention will be payed to well experienced cross collaboration
among regional, national and European stakeholders.
The inclusion of Data Economy strategy into the next S3 will be the final section of the
presentation.
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Owner:
ART-ER is the not-for-profit in-house company for innovation of the Emilia-Romagna region in Italy.
It is supporting the regional authority in the elaboration, implementation and monitoring of the Data
Economy Strategy. The strategy aims at exploiting the local potential in terms of computer power
(HPC), skills (Artificial Intelligence and Deep Learning) and innovation ecosystem in favour of an
inclusive digital transition in important sectors for Italy and Europe (i. e. manufacturing, life science,
wheather prediction and satellite monitoring).
The Data Economy strategy is embedded in the regional S3 21-27.
Geographical origin:
Italy
Regione Emilia-Romagna
Bologna
References (Harvard style):
-----
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Abstract 28
EMILIA-ROMAGNA ECOSYSTEM OF INNOVATION: THE THEMATIC CLUSTERS/ASSOCIATION CASE AS A TOOL TO ENHANCE INNOVATION OPPORTUNITIES
Matteucci F.*[1], Ciarmatori F.[2], Ferrari K.[1], Ticchi N.[3], Capucci F.[4], Carnevali M.[5], Foschini M.[6], Garuti
M.[7], Gavaud C.[6], Martinelli F.[1], Mercuri O.[8], Rossi S.[9], Sogni A.[1], Vicini S.[3], Mencherini U.[2]
[1]

Cluster-ER Greentech ~ Bologna ~ Italy, [2]ASTER ~ Bologna ~ Italy, [3]Health Cluster-ER ~ Bologna ~ Italy, [4]Mech
Cluster-ER ~ Bologna ~ Italy, [5]Innovate Clust-ER ~ Bologna ~ Italy, [6]Agrifood Cluster-ER ~ Bologna ~ Italy, [7]Cultural
and Creative Industries Clust-ER ~ Bologna ~ Italy, [8]Big Data Association ~ Bologna ~ Italy, [9]Build Clust-ER ~ Bologna
~ Italy

Abstract text:
Innovation – that can be defined as the process that, starting from an idea with a commercial aim,
develops, commercializes and successfully delivers it in the marketplace (1) – is becoming the
centerpiece of a socio-economic development model for regions (2-5). As scholars show,
innovation has a “systemic” nature and a strong link exists between the regional level of social and
economic welfare and the regional ability to innovate (6-7). In the knowledge society, the capability
of a region to facilitate the development of its innovation ecosystems - “environment” with complex
relationships between actors or entities whose functional goal is to enable technology development
and innovation (8) - increases the regional attractiveness and competitiveness. According to the
European Commission (EC), Emilia-Romagna (ER) represents an outstanding case of regional
innovation governance and is generally considered to offer a favourable environment for business
and innovation (9). This is due to thousands of innovative small and medium enterprises (SMEs), a
number of industrial districts hosting numerous world-leader enterprises (10, 11) and a high
number of highly ranked research centres and universities providing one of the highest numbers of
STEM graduates and R&D personnel in Italy. In 2002 ER was the first region in Italy to approve a
regional law reorganizing its new competencies in terms of industrial policies being the role of
policy in affecting companies’ innovative behaviours particularly important at the regional level (12).
Such law (no. 7/2002) set the guidelines for its local innovation policy (13) and laid the basis to
create the ER High technology Network (HTN). Initially HTN was an informal network representing
the Regional Ecosystem of Innovation (REI), but as ER innovation-related policies further
developed, HTN began to be coordinated by ASTER - now ART-ER - the Joint Stock Consortium
owned by the ER Region and other R&I and public bodies also acting as the Regional Innovation
Agency. Since then, to join HTN the different actors of the REI must be formally accredited as
industrial research laboratories or innovation centres by the ER Regional Authority. The HTN
Network currently includes 96 facilities, comprising 82 public and private industrial research
laboratories and 14 innovation centres, organized in 6 thematic platforms that share joint projects
and strategic programs to foster research-business collaboration in the following fields: agrifood,
construction, energy and environment, ICT and design, mechanics and materials and life sciences.
After that EC decided that each European region had to develop its own Regional Smart
Specialization Strategies (RIS3), the ER government decided to establish a program to give birth to
regional cluster organizations, an Intermediary of Knowledge (IoK) organization that is of apparent
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interest in the development and implementation process of S3 (14, 15). More in details, in 2015,
the ER government launched a triple helix cluster initiative (16) to top-down set-up a group of
clusters organisations (17-19), the so called Clust-ER associations. Clust-ER operates on the
seven innovation priority tracks which were identified within ER RIS3, namely: Mechanics and
Mechatronics, Building industry, Agrofood sector, Health sector, Creative industries, Service
Innovation and Green technologies. Besides, in 2019 ER decided to set up another thematic IoK
on the topic Big Data setting up the Big Data Association.
This paper will describe the ER thematic IoKs (7 Clust-ERs and the Big Data Association)
organizational structure, how they work to facilitate the process of innovation within the ER REI,
how they are differently impacting on their sectors, how they collaborate and will present a best
practice from each IoK.
Adopting the triple helix model (20) as a general framework, this research explores how
interactions between regional cluster organizations and their local innovation ecosystems, from
which they are generated, actually operate providing a contribution on the role of top-down cluster
initiatives as IoK. The explorative nature of this study that aims to unveil the interactive dimension
of cluster organizations through their evolutionary development required the collection of rich
empirical data around that cluster and, therefore, the use of a qualitative methodology. Notably,
this paper applies a single case study methodology (21) of a top-down cluster initiative developed
by the ER Region.
The Clust-ERs and the Big Data association are not for profit associations with partners such as
companies, research and technological organizations (RTOs), universities and professional
training institutions that stimulate the innovation process through a multi-cross-cultural approach
aimed at increasing relationships and innovation opportunities within the Triple Helix actors RTOs/universities, government and companies. ER IoKs operate through an open-innovation
approach (22) also stimulating/training the innovation and entrepreneurial potential of young
students or managers (23). In conclusion, the paper describes practical cases that can be
transferred to another REI. In fact, the example of ER thematic IoKs can trigger the development of
similar policies therefore promoting the development of sound innovation projects though
innovation-related policies cannot be easily replicated between different regions due to many
factors (i.e. economic and social framework). Besides, being the ER RIS3 thematic priorities
common to other EU regions, the thematic IoK approach could support in building specific policies
combining research results exploitation and regional growth.
Owner:
Clust-ERs/Associations are thematic intermediaries of knowledge (IoKs) within the Emilia
Romagna ecosystem of innovation. They are partly funded by the Emilia Romagna Ministry of
Economic Development that decided to give birth to such IoKs in 2015 as a triple helix initiative
managed by Art-ER, the Regional Innovation Agency. They are aimed at a more efficient
development and implementation of the Regional Smart Specialization strategies (RIS3). They
operate on the seven innovation priority tracks which were identified within ER RIS3, namely:
Mechanics and Mechatronics, Building industry, Agrofood sector, Health sector, Creative
industries, Service Innovation and Green technologies. Besides, in 2019 ER decided to set up
another thematic IoK on the topic Big Data setting up the Big Data Association.
Geographical origin:
Italy / Emilia Romagna / Bologna
References (Harvard style):
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Abstract 37
BUILDING A REGIONAL INNOVATION SYSTEM THROUGH NEW FORMS OF
COLLABORATION. THE CASE OF THE GIPPSLAND SMART SPECIALISATION STRATEGY
(G-S3) IN VICTORIA, AUSTRALIA
Goedegebuure L.[1], Wilson B.[2], Fastenrath S.*[1], Ward C.[2], Shortis E.[2], Schoen M.[1], Coenen L.[3]
[1]

The University of Melbourne ~ Melbourne ~ Australia, [2]RMIT University ~ Melbourne ~ Australia, [3]Western Norway
University of Applied Sciences ~ Bergen ~ Norway

Abstract text:
The Gippsland Smart Specialization Strategy provides a valuable case study informing policy
makers, representatives from private sectors and scholars interested in new forms of collaboration
for driving regional development. In late 2016, with the closure of the Hazelwood Power Station,
the Victorian State Government established the Latrobe Valley Authority (LVA) to provide local
support to communities in the Gippsland region. The LVA has become an important public-sector
organization for socio-economic renewal of the region – acting as a catalyst for innovation and as a
coordinating platform for the various levels of government, industry, research and communities. In
addition to applying established approaches to regional development, the LVA initiated innovative
ways to drive economic development. Drawing from experience in the European Union (EU), the
LVA introduced the policy concept of ‘Smart Specialisation’ – a more inclusive, place-based and
long-term oriented regional innovation approach (e.g. Barca 2009, European Commission 2020,
Foray 2015). Gippsland was the first region outside Europe to be registered to the Smart
Specialisation platform organized by the European Commission.
The initiative in Gippsland has been development in a strong partnership with a team from the
University of Melbourne and RMIT University. which brings together expertise in the fields of
regional development, innovation policy, the role of tertiary education in stimulating innovation, and
socio-economic transitions in Australia and Europe. Drawing on first insights from implementation
processes in the EU, the work on the Gippsland Smart Specialization Strategy (G-S3) is
conceptualized around evidence-based and engagement within the so called ‘quadruple helix’, a
structure of stakeholders linked to the four domains of public sector, industry, research/tertiary
education, and community. This approach resonates with the global trend of a more open and
connected understanding of innovation, and focusing on collective problem-solving by sharing of
knowledge, skills, assets and other resources. Building a Gippsland-based innovation system that
engages and links local industries, communities and organisations is at the heart of G-S3. The LVA
provides an institutional platform for connecting and orchestrating the variety of stakeholders and
activities. Four key themes were identified for exploration: Food and Fibre, New Energy, the Visitor
Economy, and Health and Wellbeing.
Smart Specialisation stands for capacity building to create new ‘specialities’ through discovery and
experimentation within new domains to “initiate structural changes in the form of diversification,
transition, modernisation or the radical foundation of industries and/or services” (Foray 2015, p. 1).
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The underlying key mechanism of a Smart Specialisation Strategy is the so-called Entrepreneurial
Discovery Process (EDP) – an approach in which policy makers and administration are “prepared
to listen to entrepreneurs, researchers and citizens in order to identify priorities and facilitate the
emergence and growth of new activities” (Foray 2015, p. 3). In contrast to a government-steered
top-down approach, the EDP is understood as a process of learning - bundling knowledge and
ideas for actions through a variety of stakeholders.
So far, the project looks back to engagement with over 3,000 individuals and organisations (see GS3 report 2020, forthcoming). Fundamental for building these dynamic partnerships was the EDP
process which has laid the foundation for a longer-term and a resilient development of a regional
innovation eco-system in Gippsland. To overcome the lack of fragmented innovation systems and
institutional capacity in Gippsland, bridging gaps through driving collaboration and knowledge
exchange between industry, government, education/research and communities was the key. It has
been important to build trust to break down institutional path dependencies and sectoral silo
thinking in the region.
Similar to other studies, this case study demonstrates that Smart Specialization is a valuable
framework to drive place-based policy-learning and innovation-system building (see Trippl et al.
2019). The initiative has been important to demonstrate to the community that collaboration can
generate individual benefit (see Beer et al. 2020). While it’s too early to conclude about the
success in the long-term, the innovative approach to regional development created a “positive
story of change” (Beer at al 2020, p. 60).

Owner:
Gippsland Smart Specialisation Strategy (G-S3) - a regional innovation strategy initiated by the
Victorian Government’s Latrobe Valley Authority and supported by an academic team from RMIT
University and University of Melbourne.
Geographical origin:
Australia, State of Victoria, Gippsland Region
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Abstract 53
PARADOXICAL SITUATIONS – THE ROLE OF THE ACADEMIC ENTREPRENEUR IN
INDIVIDUAL LEVEL COOPETITION
Merke M.*
RWTH Aachen University ~ Aachen ~ Germany

Abstract text:
Purpose
Innovation is the main indicator for competitive advantage for both startups and corporates (OECD,
2019). Especially radical innovation can be increased by applying the management tool of
coopetition, the simultaneous occurrence of competition and cooperation between organizations
(inter-firm, organizational), within organizations (intra-firm, organizational) or in a team (individual)
(Bouncken et al., 2015). The importance of coopetition for both entrepreneurs and corporates is
emphasized by the fact that more than 50 % of all cooperations are among competitors (Gnyawali
& Park, 2011). However, the precise measures constituting the right tools to manage coopetition
are not yet fully understood, given that up to 60 % of all coopetitive situations fail (McKinsey,
2019).
Research on coopetition on the individual level is especially scarce, with only 5 % of coopetition
literature dealing with this level, despite its high potential for contributing to a more profound
understanding of coopetition on both the individual and the organizational level (Chiambaretto et
al., 2019; Bouncken et al., 2015). Following various research calls (e.g., Chiambaretto et al., 2019;
Dorn et al., 2016; Bengtsson et al., 2009), we address coopetition on the individual level by
analyzing the role of individuals’ character traits and their environment as enablers/obstacles to
coopetition.
Originality & Value
Earlier literature on coopetition and psychology stated that individuals unlikely create a coopetitive
situation because paradoxical situations such as coopetition are imposed onto individuals rather
than individuals being the cause of them. However, recent qualititative research assumes that
paradoxical individual characteristics or tendencies, like narcissism, might have an effect on the
emergence of a paradoxical situation after all (Lord & Hernandez, 2016). Their main argument is
that being narcissistic is defined as paradoxical state in and by itself as both being self-centered
and dependent on external mental support by peers (Braun, 2017).
In line with these findings, we compare paradoxical character tendencies like narcissism to nonparadoxical character traits (big five traits of openness, consciousness, extraversion,
agreeableness, neuroticism) by applying the paradox theory. Paradox theory states that individuals
with a paradox mindset develop new approaches to establish and handle paradoxical situations
such as coopetition (Waldman et al., 2019).
To increase chances to observe innovative startups collaborating and competiting with e.g.,
industrial partners, we focus on academic entrepreneurs who we define as individuals who work in
an academic environment and are either already involved in an academic spin-off or show a strong
willingness towards doing so.
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Design & Methodology
In order to analyze the role of the individual in a paradoxical situation like coopetition and the
influence of the environment such as perceived social suppor, we collected data from 200
academic entrepreneurs in Germany. We distributed questionnaires at TU9 universities, a
legitimate subgroup of the biggest technical universities in Germany, in the time between July and
September 2020. For defining our sample data set, we followed studies by Grimpe & Fier (2010)
and Siegel & Bozeman (2007) to ensure that enough data is available to set up comparisons
between various character traits.
We built our questionnaire based on established constructs to ensure validity. Following previous
studies, we applied a construct established by Lin et al. (2010) that measures both competition and
cooperation inside a team to the individual level as our dependent variable. As independent
variables, we use the big five character traits by Gosling et al. (2003). We compare the character
traits to the construct of narcissism by Collani (2014) that enables us to analyze the influence of a
paradoxical character trait compared to individual non-paradoxical character traits measured. As
moderator we apply the construct of perceived social support by Kliem et al. (2015) who
transferred the original scale by Zimet et al. (1988) to the German cultural context. We test our
hypotheses by using a multiple-regression modelling with Stata.
Results & Findings
Based on our preliminary results we expect that narcissism has a positive effect on the emergence
of ole in the emergence of coopetition on the individual-level. Furthermore, we expect that there
will be significant differences between different character traits in how far they contribute to the
emergence of a coopetitive situation. A high perceived social support will have an influence on the
balance (amplitude) of coopetition in the case that a character trait leads to coopetition in the first
place.
Limitations & Implications
Several limitations of this study need to be mentioned: First, we gathered our data in the context of
universities. It is possible that studies about entrepreneurs in the non-academic environment show
different results. Second, we only take the individual-level into consideration while there needs to
be research conducted about transferring the results to the organizational-level.
With our research we want to contribute to theory and practice in several ways: First, we extend
research conducted on the individual level of coopetition. Even though there is an increasing
number of coopetitive and paradoxical situations due to a higher demand for increasing the speed
of innovation (Bengtsson and Kock, 2000).
Second, we shift coopetition to the entrepreneurial context by using a data set collected from
entrepreneurs in the academic environment. This will provide new insights in how far
entrepreneurs can influence and manage paradoxical situations successfully (Bouncken et al.,
2015).
Further, we introduce the paradox theory in the research context of coopetition. So far, coopetition
has been mainly analyzed based on three main theories, namely network theory, resource-based
view and game theory. By drawing upon the topic of coopetition using the paradox theory, we can
provide new insights by emphasizing the individual in a paradoxical situation (Gnyawali & Park,
2011).
From a practitioner’s perspective, this study provides insights regarding how to deal with
paradoxical situations that entrepreneurs increasingly have to face in today’s complex work
environment.
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Abstract 8
TRANSITIONING TO CIRCULAR ECONOMY IN EMILIA-ROMAGNA, A PILOT TRIPLE HELIX
STUDY
Picone S.*, Sani D.
ART-ER S.cons.p.A. ~ Bologna ~ Italy

Abstract text:
Purpose
The circular economy is a cross-cutting theme stimulating innovation not only in research and
businesses, but also in the financial and public administration sectors in order to generate the
appropriate context for the transition from a linear to a circular system. A key priority for the
European Commission, Circular Economy (CE) as stated in 2015 CE Action Plan, recently updated
(European Commission, 2020a), is also a strategic area for the Emilia-Romagna region, the first
regional administration adopting an ad-hoc law promoting circular economy (Regional Law
nr.16/2015).
Nonetheless, circular economy in the EU is at an early stage. The current system has been
developed and optimised for the prevailing linear production and consumption models. This poses
a problem for the circular models, which have to contend with the challenge of accessing finance,
as the financial sector sees circular projects as highly risky and often not bankable (European
Commission, 2019).
For the Emilia-Romagna Region it is useful to identify the technological, regulatory and financial
trends that will characterize the next few years. This work aimed at mapping the regional
ecosystem on Circular Economy.
Originality and value
This work is a first analysis of the regional innovation ecosystem from the circular economy point of
view. A pilot example of how to deal with the theme in its complexity, cross sectoral relevance, and
interdisciplinarity, in coherence with the model proposed by the European Commission (DG
Research and Innovation) in the work carried out by the "Informal commission expert group on
support to circular economy financing" which published the recommendations in "Accelerating the
transition to circular economy" in 2019 (European Commission, 2019). The triple, actually
quadruple, helix approach followed is an example of an opportunity to achieve innovation
outcomes for the socio-economic good through multi-stakeholders collaboration within academia,
industry, government, and the financial sector.
Design and methodology
In Emilia-Romagna a network of applied research laboratories operates structured cooperation
with industry (High Technology Network), and clusters have been launched on key sectors of the
regional economy. Leveraging on this ecosystem, ART-ER coordinated a working group including
the regional universities and research centers (10 institutions), business associations (3),
multiutilities and recycling consortia (4), and financial institutions (3), with the regional
administration who also co-financed the initiative. Research skills, educational offers, ongoing
projects and initiatives according to the thematic framework of the circular economy, as proposed
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by the European Commission (European Commission, 2020b) were mapped via online survey,
These information were combined with the knowledge shared by financial institutions on circular
economy projects bankability. Industry perspectives were derived from the Green Economy survey
(Osservatorio Greener, 2018), involving about 2000 companies in the Region. Several national
databases were analyzed to identify regional best practices and existing projects, useful as a basis
for future strategic and bankable demo cases to be financed by public-private partnership, again a
triple helix approach.
Results and findings
The analysis carried out on the research competences in Emilia-Romagna showed that research
skills are focused on ecodesign and on waste management and waste valorization. Aspects such
as de-manufacturing and new models of consumption appear less pronounced. Excellences are
present, such as CERCIS (CEntre for Research on Circular economy, Innovation and SMEs), a
research center in support of the transition to circular economy founded by the University of
Ferrara.
As for research and innovation projects active in the last 3 years (2016-2019), considering
European, national and regional projects and direct collaborations with companies, over 430
initiatives related to the circular economy were activated in Emilia-Romagna (Figure 1). The
funding sources were almost equally distributed between co-financed European, national and
regional projects (202) and direct industry funded (228), for a total value of over 67 million Euros
(ART-ER, in press). This value equals the total ERDF 2014-2020 funds investment linked to the
Smart Specialization Strategy on innovation projects with impacts on sustainability, that amounts to
60 million Euros (ART-ER, in press). The distribution of projects per topic reflects the distribution of
skills, with the majority of projects addressing waste recycling, recovery and valorization.

A crucial element for the business sector with respect to the transition to a greener economy is
administrative simplification and regulatory clarification. Additionally, the high investment costs to
adapt production processes or products to more sustainable/circular standards are perceived as a
relevant barrier (Osservatorio Greener, 2018),.
Attention to Environmental, Social & Governance issues by banks and financial operators is
growing strongly in Italy. Currently, the majority of Italian banks have developed specific
procedures for assessing bankability and evaluating environmental and social risks (79 % of the
sample for project financing operations, 69% instead for operations above a certain threshold).
Financial institutions increasingly consider the circular economy as a strategic investment, as
shown by the 5 billion euros platform for the circular economy created by Intesa San Paolo in 2019
and by the investments in social circular projects made by Banca Etica
Impact
The analysis showed available skills, strategic objectives, ongoing initiatives, obstacles and
development opportunities which help definining future strategies and innovation policies with
impacts on economic and social development towards circular and sustainable models. Two
sectors have been identified by the working group as main target for future initiatives concerning
the circular economy: the plastic (including packaging) and the textile sectors. Also, special
attention will be paid to the upgrading of the learning pathways to support the transition at any level
of qualifications (i.e. Higher Degree courses or Vocational Educational Training).
At European level, the Circular Economy Finance Support Platform will continue to offer
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guidance to
management.

project promoters on circular incentives, capacity building and financial risk

Transferability
The transferability has been tested through the piloting activities designed by the project
REINWASTE, financed under the framework of the INTERREG MED programme. These activities
showed that the proposed model can be easily transferred to other contexts, thematic focuses and
industrial sectors.
Acknowledgments
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Owner:
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Company with the purpose of fostering the region’s sustainable growth by developing innovation
and knowledge, attractiveness and internationalisation of the territorial system. ART-ER Research
and Innovation Division promotes industrial research as the main driver of sustainable economic
development and collaborates with company associations to develop joint research and corporate
strategies and actions, facilities and services for industrial research, and the enhancement of
human capital working in these areas.
Geographical origin:
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Abstract 36
BIOMETHANE EMILIA-ROMAGNA REGIONAL SYSTEM
Valentini S.*
ART-ER ~ Bologna ~ Italy

Abstract text:
Purpose
This case study is a practical example of collaboration of science, industry and government for
overcoming barriers and opening patway in the specific bioenergy sector (biomethane).
Public authority, waste management companies, research institution and technology provider
collaborated together for a common objective: boost the innovation in the biogas industry and
overcoming technology and legislative barriers.
The case study has been particularly challenging due to: the lack of EU and National biomethane
regulation; lack of specific policy framework and incentive scheme; lack of ad-hoc technical
experience; site complexity in terms of technical and environmental legislation (wastewater
treatment plant and landfill plant).
Originality
Biomethane is a gas consisting of mostly methane and generated by renewable sources by
anaerobic digestion or gasification. It can be obtained from organic biomass of different origins and
from landfill.
Biomethane can be used in natural gas transport and distribution networks for heating, domestic
and industrial uses, or as a fuel for transport. This "green methane" can significantly contribute to
the reduction of greenhouse gases emissions and to the achievement of the European 2030
energy targets: 32% of gross final consumption covered by renewable energy sources, and a
minimum share of at least 14% of fuel for transport purposes from renewable sources.

Design
On 2009 the national and local strategic agendas bet on biomethane as one of the biomass based
energy vector that could play a fundamental role in reaching the 2020 target for the share of biofuel
in the transport sector . The second triennial action program (2011-2013) of the Regional Energy
Plan of Emilia-Romagna repeatedly recalled the importance of biomethane, well aware that the
regional production potential is relevant and still far to be exploited at its full extent. At that date
there were positive policy framework, scientific references and technology availability but not
practical examples in Italy. It was clear that separate and individual initiatives to tackle this complex
issue was not sufficient. A joint collaboration, involving policy maker, technical expert and scientific
know-how, was needed instead.
The idea of practically demonstrate the feasibility of biomethane in the regional context thanks to a
triple helix collaboration approach was born within the Emilia-Romagna Technology Network
(Energy and Environment platform). In this framework main starting references were: the scientific
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work done by CRPA on biogas; the ASTER’s experience on triple helix collaboration projects
(MHYBUS project 2007: https://www.mhybus.eu/en/mhybus_en.htm).
Considering the full commitment of the Emilia-Romagna Region (available to include biomethane
strategy in its policy and co-finance the triple helix collaboration) ASTER in charge of coordinating
the Energy and Environment platform identified the EC programme “LIFE” as a suitable financial
scheme.
The process to generate a practical project proposal and form the consortium was long and not
ease (first project idea was rejected by EC, difficulties on involving industries) but finally on
October 2013 the project “Biomethane Emilia-Romagna Regional system – BioMethER” officially
started.
The triple helix actors:
• ART-ER –coordinator
• EMILIA-ROMAGNA REGION (DG Agriculture – DG Directorate General, Knowledge, Labour and
Enterprises) co-financer.
• CRPA Research Center - scientific coordinator.
• Herambiente Landfill Ravenna plant.
• Iren Smart Solutions technical design and layout of the Reggio Emilia plant
• IRENSPA responsible for biomethane final use test in CNG cars.
• IRETI authorization and management of the Reggio Emilia Wastewater plant.
• SOL design and installation of the two prototypes.
Actions:
• Autorisation procedure: Permitting and technical preparatory actions for the prototypes
installation
• Design and construction of the two upgrading plants
• Biomethane production from landfill biogas for direct use in public transport (CNG buses)
• Biomethane production from wastewater treatment sludge for transport (CNG cars fleet)
• Regional guidelines for biomethane implementation at regional level. Analysis of regional context
and scenario evaluation
• Monitoring of biogas, produced biomethane and final biomethane uses
BioMethER reached project’s objective the 30th of September 2019 and terminated its financial
obligation with the European Commission - LIFE programme. However being part of a regional
policy strategy the triple helix collaboration is still on-going and continuing to pursue its
demonstrative and experimental objectives. In particular the collaboration has been enlarged to:
car manufactures (Volkswagen Group Italy), public transport company (START Ravenna) and
ENEA for the evaluation of the final use of biomethane in vehicles. At European level several
attemps have been made to launch a new intiative on Bio-LNG: “BioLNG blue corridor”.

Results
BioMethER can be seen as best practice example because it contributed to over pass the
regulatory barrier and open the door to biomethane diffusion. Nevertheless it is the first Italian
experience that empirically demonstrated the technical feasibility of the biomethane final use . In
particular it proved that the biomethane from landfill and from sewage sludge biogas has the same
quality and assure same public safety of the others biomethane. It was possible to tackle this
challenge only thanks to a triple helix collaboration and within the context of a LIFE programme
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which is targeted to overcome barriers and improve and harmonize the EU legislative framework.

Impact
Demonstrative plants have been thought to operate in real environment for a long duration:
-Ravenna demo plant until the end of October 2021 with an estimated total biomethane production
of around 84.000 m3;
-Reggio Emilia demo plant until the end of August 2021 with an estimated total biomethane
production of around 115.000 m3.
The quality of the biomethane produced will be continuously monitored and tests on CNG vehicles
fuelled with biomethane will continue in collaboration with ENEA, Volkswagen Group Italy. Test on
vehicles performances have been done on July 2019 and other are planned on 2020 and on 2021.

Transferability
The transferability of this case study, apart from the financial triggering element, mainly depends
on the innovation ecosystem ground that should count on the presence of the following specific
conditions:
• Positive Policy framework and awareness from the public opinion on environmental issues and
sustainability of waste management and transport sector.
• Industry knowledge and expertise in the operation field of innovation.
• Industrial research laboratories.
• Waste management companies with industrial mindset
Owner:
ART-ER Attractiveness Research Territory is the Emilia-Romagna Joint Stock Consortium that was
born from the merger of ASTER and ERVET, with the purpose of fostering the region’s sustainable
growth by developing innovation and knowledge, attractiveness and internationalization of the
region system. Its shareholders are: Emilia-Romagna Regional Government, 6 Universities and the
National Research Centres located in the region (the National Research Council-CNR, the Italian
National Agency for New Technologies, Energy and Sustainable Economic Development-ENEA,
the National Institute for Nuclear Physics-INFN), Regional Union of Chambers of Commerce.
ART-ER works in collaboration with enterprises, universities, research centres and institutions for
the development of the innovation ecosystem of the territory.
Geographical origin:
Emilia-Romagna Region
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Abstract 43
REUSE OF LOW-GRADE PLASTIC PACKAGING AS FIBROUS REINFORCEMENT IN
CEMENTITIOUS MATERIALS
Macchioni G.M.*, Volpini V., Signorini C., Nobili A., Radi E.
University of Modena and Reggio Emilia ~ Modena ~ Italy

Abstract text:
Purpose
In recent years, the use of virgin and recycled plastic macro-fibres as integration in construction
and building materials has gained increasing attention from researchers. In particular, recycled
fibres have become more attractive due to their large-scale availability, low cost, and sustainability.
In this work, we investigate the potential benefits related to the use of recycled plastic macro-fibres,
which include blends of polyolefins [1] with good recycling capabilities, obtained from processing
disposed plastic food packaging. They are employed as the reinforcement phase in viable and
performing Fibre Reinforced Concrete (FRC) [2]. We assess both the mechanical performance and
the post-crack behaviour by testing composite prismatic beams in bending, thus establishing a
range of possible environment-friendly applications in the field of constructions, and specifically as
industrial pavements [3-4].
Originality and value
Plastic pollution has become one of the most alarming environmental issues, strictly related to the
increasing production of disposable single-use plastic products. At the same time, the great
demand for building materials gives rise to the need of improving the viability in the construction
industry. In this work, we try to address both problems by investigating innovative construction
materials manufactured by incorporating plastic debris no longer exploitable for the pristine
intended use, meeting the requirements of the Circular Economy approach. More specifically, we
assess the performance of FRC including fully recycled and partially recycled plastic macro-fibres
from low-grade food packaging, with the main goals of establishing novel sustainable applications
in the civil engineering field.
Design and methodology
We analyse the mechanical response of cementitious conglomerates reinforced with randomly
dispersed plastic macro-fibres consisting of blends of polyethylene (PE) and polyethylene
terephthalate (PET). These polymeric mixtures are retrieved from processing disposed food
packaging, then milled, and eventually extruded as cylindrical-shaped draw-wired filaments
(diameter: 0.7 mm). More specifically, the performance of FRC including PE-PET fully recycled
fibres (referred to as RP) are compared with those of conglomerates reinforced with both virgin
polypropylene (PP) and partially recycled PE-PET-PP fibres (referred to as RP-PP).
Mechanical characterisation of the FRC beams is performed according to the UNI 1015:2007 [5]
methods, intended for cement and lime hardened mortars for structural purposes. 40mm x 40mm x
160mm prismatic beams reinforced with 1-cm-long fibres are manufactured by following the
procedure hereafter summarised.
First, by means of a low speed mechanical stirrer, a fixed amount of fibres is homogeneously
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incorporated and dispersed in a commercially available pre-mixed ordinary Portland cementitious
(OPC) mortar. Then, the binder+aggregates powder is properly hydrated. The fresh mortar is
further stirred, cast into accurately lubricated formworks, and then thoroughly vibrated to prevent
the stagnation of air bubbles. The specimens are then covered with tight PP foils (7 days at 100\%
RH) and finally left to cure in climatic chamber (21 days at 20° and 70\% RH), until complete
hardening.
We perform mid-span displacement-controlled bending tests (load cell 30 kN- displacement rate 1
mm/min) by means of an Instron 5567 universal testing machine (UTM).
Results and findings
We compare the mechanical performance of each specimen in terms of stress-strain curves, as
illustrated in Fig.1(a). More specifically, we discuss the results by focusing on the measured
ultimate load and the energy dissipated at failure. The last quantity is computed as the area under
each strength curve. The presence of fully recycled (RP) and partially recycled (RP-PP) fibres
within the cementitious matrix does not affect the ultimate load, whose value remains close to the
reference curve (PP) for both groups. Therefore, the resisting matrix cross-section is not affected
by the discontinuities between the matrix and the reinforcement fibres. On the other hand, the
energy dissipated at failure reduces in both RP and RP-PP curves, with a more significant
decrease for RP-PP specimen, as reported in Fig.1(b).
This trend may be ascribed to the better crack-bridging effect deployed by the virgin fibres, which
exhibit a remarkable axial and bending stiffness. Consequently, the post-peak branch for PP
samples is more pronounced, with an initial hardening phenomenon [6].
Limitation and implication
The preliminary analyses here illustrated show that PE-PET recycled fibres included in
cementitious composites represent a promising opportunity to provide recycled plastic with a new
life, with several innovative applications in the civil engineering field. Indeed, the mechanical
response is comparable to the one of the well-established FRC technique with virgin PP macrofibres. This experimental activity paves the way to further investigations aimed at filling the
performance gap currently existing between recycled and virgin reinforcements.
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01 - Boosting sustainable development through smart partnerships

Abstract 14
THE TRIPLE HELIX MODEL AND CULTURE-LED REGENERATION PROJECTS: THE CASE
OF THE CULTUUR CAMPUS
Aperti M.*
Erasmus University ~ rotterdam ~ Netherlands

Abstract text:
Marco Aperti, Italian, has been living and working in Rotterdam for more than three years. He is
currently studying at the Erasmus University, Faculty of Erasmus School of History Culture and
Communication, at the Pre-Master in Cultural Economics and Entrepreneurship. The investigation
has been the result of 6 months of research developed throughout the final Bachelor Thesis class.
The title of the research is The triple helix model and culture-led regeneration projects: the case of
the Cultuur Campus. The study within the framework of the conference “Triple Helix Summit 2020”
investigates the impact of entrepreneurial universities aiming to boost underdeveloped urban
areas. The research was designed as a practical case study due to high contextualisation of the
Cultuur Campus and due to the explorative nature of the research. The case study was developed
employing qualitative methods based on semi-structured interviews using non-probability sampling
methods.
The main subject is the Cultuur Campus. The Cultuur Campus is a joint partnership between the
Dutch national government, the city of Rotterdam and other local educational institutions (Erasmus
University, Codarts - University of the Arts, and the Central Library of Rotterdam). The Cultuur
Campus is set to open in the South of Rotterdam. The South of Rotterdam is characterised by
underdeveloped neighbourhoods, strong social cohesion, proximity to the city centre and the
discrepancy of cultural presence between the northern and southern banks of the Maas River
(Lavanga, 2006, Zebracki, 2012). The Cultuur Campus is characterised by its designed physical
landmark infrastructure and its goal to stimulate economic growth through culture. The project
features more than 50.000 square meters for an estimated cost of 300 million euros, setting to
welcome more than half a million visitors per year (Cultuur Campus, 2020). Due to the significant
investment, the Cultuur Campus is characterised by multi-stakeholders endeavour. This multitude
of investors often produces negative consequences on the urban social tissue, having permanent
repercussions on the local scale. Rotterdam's urban policies are often driven only by economic
benefits leading to exclusionary social outcomes leaning towards a harsher attitude towards
marginalised social groups (van Eijk, 2010).
Culture-led regeneration projects tend to be favoured by municipalities due to their positive
economic return on underdeveloped areas; nevertheless, local governments are often incapable of
adequately comprehending the project (Paskat and Kährik, 2016). The necessity of employing a
holistic approach drives the researcher to apply, prototypically, the triple helix model to multistakeholder culture-led regeneration strategies. The analytical nature of the model ables to
describe the variety of institutional arrangements. The model is based on the idea that innovation
and economic growth take place in the interaction between multiple stakeholders, generating from
three spheres (academia, government and business). Previous research employing the model has
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been used as examples to comprehend and facilitate policy multi-stakeholder strategies in the
urban context (Almeida et al., 2016; Pique, Berbegal-Mirabent, Etzkowitz, 2018).
The model has been proven to be useful to understand a global explorative vision of the different
stakeholders involved. The research found that the Cultuur Campus, due to the presence of the
influential educational stakeholders, can be set apart from the literature of the culture-led
regeneration projects. The strong education characteristic of the case was linked to the newspheres-configuration discovered using the triple helix model. The three spheres theorised in the
original configuration were not present in the case study. The triple model of stakeholders
configuration found in the Cultuur Campus included academia, government and civil society
instead. The new configuration can be related to the influential educational stakeholders involved
in the Cultuur Campus and possibly due to the strong social cohesion of the affected local area.
The triple helix model not only guaranteed a more holistic approach compared to the orthodox
culture-led regeneration's strategies, but it also made visible a new configuration beyond the
traditional triple helix model as theorised by Etzkowitz and Leydesdorff (1995; 2003). The
dynamics between academia, government and business seem to disappear in favour of a new
configuration based on academia, government and civil society. Despite being present into the
initial consultancy process, civil society appears to be not at the same decision level as academia
and government.
The research has high validity but low reliability due to the difficulty of generalisation. In other
words, it seems hard to compare these results to other cases. Such deficiency is rectified thanks to
the use of a standard approach, as the triple helix model, that ideally should be tested across
different cases. The conference presentation of this case study aims to reach a wider audience of
academics and policymakers, outside Rotterdam and The Netherlands. The case of the Cultuur
Campus seems to legitimise the necessity of discussing new triple helix configurations, mainly
referred to culture-led regeneration projects.
Owner:
Marco Aperti.
Erasmus University, Faculty of Erasmus School of History Culture and Communication, Cultural
Economics and Entrepreneurship
Geographical origin:
Marco Aperti was born in Italy, but he is been living and working in Rotterdam
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Abstract 15
INVESTIGATING THE DETERMINANTS OF THE ENVIRONMENTALLY-SUSTAINABLE
ENTREPRENEURIAL ORIENTATION OF UNIVERSITY STUDENTS IN ITALY
Giglio C.*[1], Iazzolino G.[2], Verteramo S.[2], Coniglio I.M.[2]
[1]

Mediterranean University of Reggio Calabria ~ Reggio Calabria ~ Italy, [2]University of Calabria ~ Rende (CS) ~ Italy

Abstract text:
Purpose
This research study is geared to deepen the factors impacting on the environment-friendly
entrepreneurial orientation of university students in Italy. The main aim of this work is providing
academics and policy-makers with an insightful understanding of university context- and
ecosystem-related factors as well as of family, social and behavioral ones. This way, the findings
may help academics and policy-makers in the design and implementation of entrepreneurial
universities in Italy, in order to address better and fill policy gaps through the introduction of ad hoc
measures within the national academic system.
Originality and Value
This research study claims a threefold originality. First, it analyzes data of a unique dataset that
covers a representative sample of university students in Italy. These real-world data from a
country-level scenario are not affected by any local or region-related bias. Hence, the results
stemming from this study are original and prove to be reliable and valid. Second, the adoption of a
structural equation model ensures a more methodologically reliable study, if compared to those in
extant literature. The model is composed of factors and variables that are thoroughly identified by
building on an in-depth literature review. Third, to the best of authors’ knowledge, the
environmental-friendly entrepreneurial orientation is hitherto under-investigated, whilst the recent
and current focus on sustainability and environment-friendly efforts in entrepreneurial activities are
steadily growing globally, thus, proving the value and timeliness of the study itself.
Design and Methodology
Data come from the survey carried out under the Global University Entrepreneurial Spirit Students’
Survey (GUESSS) in 2016. It is an international project involving more than 50 countries and more
than 1,000 universities globally. The questionnaire is administered online and a multi-level
coordination structure exists in order to ensure methodological homogeneity and data reliability
during the data collection process. The survey conducted in Italy provides a unique dataset
including 4,446 valid responses from students enrolled in 39 Italian universities. Therefore, the
sample utilized in this study covers 3.6% of the total population interviewed globally.
An overarching set of factors and variables is collected including (but not limited to): country- and
cultural-level variables; legal aspects and norms; study and academic career; societal
environment; readiness to start a new business; objectives and motivation for the new business;
ownership level and commitment; co-founders solidarity with student-entrepreneurs; idea source;
appeal of and interest in parental business; subjective norms; tolerance to (entrepreneurial) risk;
soft skills etc..
Data are analyzed through a Structural Equation Model (SEM), after performing an Exploratory
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Factor Analysis (EFA) and a Confirmatory Factor Analysis (CFA).
Results and Findings
The main findings of this research study prove that the environmental-orientation of entrepreneurial
efforts of university students in Italy is predominantly and positively affected by individual
characteristics and behavioral aspects. A minor, but still significant role, is played by the availability
of resources to undertake environmentally-sustainable entrepreneurial initiatives. Finally, the social
context as well as family’s and friends’ influence impact negatively on environmental-orientation of
entrepreneurial efforts of university students in Italy.
Limitations and Implications
The items/constructs considered in the structural equation model of this study are much higher in
number than in other contributions in extant literature. However, some factors or variables may
remain uncovered as well as possible moderating/mediating effects may remain unexplored. An
additional limitation applies to this study: despite findings stem from valid and reliable data – i.e.
4,446 valid responses at the country level –, they are not generalizable to other (non-Italian)
national contexts. Hence, this work opens new research avenues on the sustainability-oriented
entrepreneurial spirit of university students, widening the current knowledge domain in extant
literature.
The main implications of this work are of interest for both academics and policy makers.
People operating in the academia - especially in Italy - may exploit the findings of this study in
order to design and implement better quality entrepreneurial programs for their students that are
oriented towards environmental sustainability purposes.
Policy makers may identify and also prioritize relevant areas of intervention and the corresponding
reforms and/or investments. This way, the academic system could achieve higher performances
related to the environment-friendly entrepreneurial initiatives of university students at the countrylevel.
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Abstract 40
TO WHAT EXTENT DO MOROCCAN UNIVERSITIES CONTRIBUTE TO SOCIAL AND
ECONOMIC DEVELOPMENT?
Hamdani K.*, Outamha R., Koubaa S.
University Hassan II of Casablanca ~ Casablanca ~ Morocco

Abstract text:
Purpose
The contribution of the university in the social and economic development has made of academia a
central subject for studies in several research fields such as entrepreneurship studies. Besides
research and education as the main activities, the third mission is what made the university an
entrepreneurial entity which has practical implications, a commitment toward social and economic
development, and alignment to regional needs and policies (Clark, 1998; Guerrero, Urbano and
Kirby, 2006; Etzkowitz, 2008; Kalar and Antoncic, 2015; Rubens et al., 2017).
In developed countries, this phenomenon is a reality where theory meets practice. However, this
might not be the case for developing countries where the third mission could not be a priority for
the university for many reasons even if the will is there. In Morocco, as well as many developing
countries, the role of universities in economic and social development could be heavily showcased
and stated in official documents, but the question is; to what extent the universities really
contribute? The aim of this paper is to answer this question.
Originality and value
The paper contributes to understand the bridge between theory and practices in entrepreneurial
universities and help asking new questions and research tracks.
Design and methodology
We target the case of Moroccan public universities based on available secondary data, mainly
previous empirical studies, institutional reports, and legislative texts regarding the Moroccan higher
education system, as well as our own observation. The collected data cover the following themes:
entrepreneurship education, support and encouragement of new ventures creation, and scientific
research.
Results and findings
The higher education sector in Morocco has an institutional background of government policies,
strategies, and legislative texts that appeal institutions to contribute to economic development and
to which they refer to make decisions, define strategy, vision, and the scope of their initiatives.
Moroccan universities have established several activities to respond to society needs and social
and economic issues. As regards, entrepreneurship has been considered by Moroccan universities
as a vector for restructuring and developing the productive fabric, innovation, and modernization of
structures but also to decrease university graduates unemployment (Charaf-Eddine and Nait
Haddou, 2016). Entrepreneurship education ensures the social insertion of the cornerstone of
society, young people, promote and encourage self-employment, develops entrepreneurial culture,
spirit and skills, and entrepreneurship intention (Zammar and Abdelbaki, 2013; El Ouazzani,
Koubaa and Yassine, 2014; ElKharraz, Nassimi and ElKharraz, 2016). But its impact on behavioral
skills is low, pedagogy is ineffective and the course has become as one of the basic modules since
it follows a training logic and entrepreneurship courses continue to be taught only by university
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professors, the majority of whom have had no experience in business or business creation
(Zammar and Abdelbaki, 2013; Bachiri, 2016; Radi and Alaoui, 2017). Moreover, many universities
have established incubators to provide support and encouragement of new ventures creation,
entrepreneurship centers, or innovation cities to incubate new businesses and link up with industry;
however, no visibility on their real-time activities, results, and achievement is provided (ESCWA,
2017).
Despite the strengths of Moroccan scientific research, related activities remain weak, i.e. the
absence of structures for the promotion of research, very modest research contributions,
insufficient valorization of research results, absence of university-business partnerships and
interface structures (Zammar and Abdelbaki, 2013; Fakhri, Bahoussa and Ettahir, 2015).
Additionally, universities contribution in terms of patent applications remains low (Zammar and
Abdelbaki, 2013; Fakhri, Bahoussa and Ettahir, 2015), just three public universities have submitted
(29) patent applications in 2017 (OMPIC, 2017).
Hence, the Moroccan higher education sector is characterized by high dependence on public
resources, low external efficiency and weak university-business linkages (Zammar and Abdelbaki,
2013; Fakhri, Bahoussa and Ettahir, 2015). The implication and scope of university activities
remain low and insufficient so does their contribution to social and economic development. There
is a need to develop practical teaching methodologies, institutionalize scientific research
contributions, and establish close links with the external environment to achieve better results.
Limitations and implications
Findings have shown how universities contribute to social and economic development, the
activities and services established to promote innovation and entrepreneurship, and the constraints
and challenges of higher education institutions and sectors. The limitation of this work was mainly
the availability of updated data. Therefore, to provide solid interpretation it would be relevant to
complete the analysis with an empirical study, with, for example, a focus on one of the mentioned
conclusions.
Geographical origin:
Casablanca
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Abstract 48
ENTREPRENEURIAL CLIMATE AT DACH REGION UNIVERSITIES – A HIGHLY RELEVANT
LEVER FOR THE CONTRIBUTION TO PUBLIC VALUE BY ACADEMIC VENTURES?
Beule T.*
Innovation and Entrepreneurship Group (WIN) – TIME Research Area, RWTH Aachen University ~ Kackertstr. 7, 52072
Aachen ~ Germany

Abstract text:
PURPOSE
Higher education institutions have long adopted an additional goal to their historical origin of
focusing on education and later on research. This so-called Third Mission (e.g., Fini et al., 2018)
emphasizes economic and societal development in an attempt to increase universities’ contribution
to public value.
We know that the aspired effects are driven by universities through academics engaging in
university-industry relations as well as collaborative research (D’Este & Perkmann, 2011;
Perkmann et al., 2013) and by transferring intellectual property into spin-offs (Fini et al., 2011).
Several university-level measures that foster such academic engagement and academic
entrepreneurship have been explored in recent literature, with a particular focus on technology
transfer offices (O’Kane et al., 2015) and incubators (Kolympiris & Klein, 2017). Furthermore,
Bergmann et al. have recently established a new construct in this field, showing that institutional
antecedents like entrepreneurship education affect the perceived entrepreneurial climate at
universities (Bergmann et al., 2018).
However, the link to economic and societal outcomes, e.g. through successful academic start-ups,
is still scarce (Hayter et al., 2018). This missing connection is a highly relevant issue because it
leaves academics and policy makers in the dark when hypothesizing about ideal institutional
entrepreneurship support. Specifically, Bergmann et al. (2018) didn’t manage to connect their
construct to an outcome beyond the entrepreneurial climate itself due to their sample selection of
current students. However, students are shaped for life by their university and higher education
institutions are a significant societal lever. I hence postulate that such a link will be hugely
beneficial in understanding whether university-level entrepreneurship support plays a significant
role in fulfilling the public mission through global and local economic impacts of subsequently
established firms.
Consequently, a substantial research gap emerges from the research by Bergmann et al. that they
also acknowledge by asking researchers to study “long-term effects of the entrepreneurial climate”
(Bergmann et al., 2018, pg. 15). I address this gap empirically by surveying founders that have
been active at a university while founding their business.
ORIGINALITY AND VALUE
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This research effort is the first one to add an outcome perspective to the construct of university
entrepreneurial climate and the first one to extend the analysis of product/service innovativeness
and process innovativeness beyond publicly listed firms based on a multi-national sample.
The contribution to theory is threefold: (1) I will create a new link between organizational climate
theory in the institutional sphere and dynamic capabilities theory. This will significantly enhance the
academic understanding of how institutions shape individuals and their firms. (2) I will extend the
analysis of innovativeness to firms founded by academic entrepreneurs that are not listed publicly.
While research on publicly listed firms is quite established, my research will indicate relevant
specifics of academic entrepreneurs, caused by their unique skills and experiences. (3) I will offer
an in-depth examination of innovativeness and its effects on firm success to fully establish a new
theoretical link between university level specifics and economic outcomes.
DESIGN AND METHODOLOGY
My research group has created a unique sample through gathering government-collected data
from 6.9 million company entries in DACH region business registers. The founding shareholders of
these firms have then been mapped with social network data to determine whether they have been
enrolled or employed at a DACH region university while founding their business between 1998 and
2018. The survey data collection amongst these academic founders has been finished last week
with 270 respondents and a response rate of more than 11%.
University-level data has also been collected for the same time period to enable controlling for
macro-level factors like university size. To ensure generalizability, the disciplinary scope covers a
diverse set of public and private institutions, fulfilling research calls e.g. by Perkmann et al. (2013).
My independent variable is the founders’ perceived entrepreneurial climate at their previous
university, enhancing the construct by Bergmann et al. (2018). The dependent variable is firm
success measured by a combination of strategic and financial performance operationalized by the
scales of Schilke (2014) and Sheng, Zhou, & Li (2011). I hypothesize that the relationship between
entrepreneurial climate and firm success is mediated by radical product/service innovativeness
(Tellis et al., 2009) and process innovativeness (Schilke, 2014; Wang and Ahmed, 2004).
I plan to complete all calculations until December 2020.
RESULTS AND FINDINGS
I predict that the relationship between the perceived university entrepreneurial climate and firm
success is an inverse U-Shape. On the one hand, a lack of entrepreneurial climate creates an
obstacle to founding. On the other hand, and quite controversially, too much of an entrepreneurial
climate pushes individuals that are “not made for it” to found inferior companies.
This effect is assumed to take place through a mediation with firm level innovativeness as a
mediator between founders’ experiences at the university and the subsequent success of their
ventures. I predict to confirm positive relationships between firm innovativeness and success in line
with dynamic capabilities theory (Tellis et al., 2009) as one sub-aspect of this mediation.
I expect all mentioned effects to be positively moderated by a high degree of technology as these
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firms are typically more closely linked to prior university research and thereby the university setting
than low-tech firms.
LIMITATIONS AND IMPLICATIONS
In addition to the aforementioned theoretical contributions, there is a high impact for practitioners.
My work will give indications on the extent to which creating an entrepreneurial climate at
universities leads to successful firms. This can help universities optimally balance their
corresponding efforts. Large amounts spent on entrepreneurship support by universities as well as
governmental programs can be analyzed in terms of their effectiveness. Lastly, these insights will
add to the societal understanding of the role of higher education institutions for economic and
public good.
Despite our broad and extensive data collection as well as diligent research design, some
limitations were unavoidable. Future research should try to take survival bias into consideration by
looking at academic start-up data at multiple moments in time. Furthermore, public value creation
beyond the economic success of these ventures should be explored in detail. Finally, the observed
scope could be extended beyond the DACH region.
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Abstract 55
“DESIGNING GLOBALLY CONNECTED REGIONAL INNOVATION ECOSYSTEMS:
OVERCOMING BARRIERS AND OPENING PATHWAYS”
Crawley E.F.*[3], Hegarty J.[1], Edström K.[2], Garcia Sanchez J.C.[3]
[1]

Trinity College ~ Dublin ~ Ireland, [2]KTH Royal Institute of Technology ~ Stockholm ~ Sweden, [3]MIT - Massachusetts
Institute of Technology ~ Cambridge ~ United States of America

Abstract text:
When universities participate in systematic knowledge exchange, they can become more effective,
powerful engines of economic development. Knowledge exchange, the multidirectional flow of
people, capacities and ideas between the university and its partners, accelerates innovation in
industry and enterprise, leading to tangible, and often profound, economic impact. The main
contribution of this study is to identify and codify a set of patterns of behavior, illustrated with 43
case studies from across the globe, that collectively exemplify how universities can exchange
knowledge more effectively.
These are based on the effective practices of leading universities that the authors have
benchmarked, and the personal experiences of the authors in a number of international institution
building projects, including those of MIT. The study includes technical and comprehensive
research universities, old and new, large and small, and with a wide geographic spread. It is a
sampling of many different university systems and cultures that share an aspiration for greater
economic contribution. The authors provide pragmatic guidance that is globally applicable, but
must be locally adapted by ambitious universities and their stakeholders. Effective knowledge
exchange is best guided by a systematic approach. It benefits from crossing disciplinary
boundaries, and from integrated activities in education, research and catalyzing innovation.
In education, the following practices prepare students to be talented graduates, acting as agents of
knowledge exchange, as innovators and as citizens:
• Implementing an integrated curriculum, preparing students in disciplinary fundamentals, and
essential life and professional skills
• Engaging students in active, experiential and digital learning for deeper conceptual
understanding, self-efficacy and self-learning
• Expeditiously introducing emerging and cross-disciplinary thought from research into the
curriculum as new disciplines or interdisciplinary programs
• Offering students courses within the curriculum in leadership, management and entrepreneurship
to better prepare them for innovation
Research leads to discoveries, often revealing phenomena or truths that previously existed but
were unknown or ill explained. These discoveries have the potential to impact knowledge
exchange and innovation through:
• Pursuing fundamental discoveries along a spectrum, from curiosity-driven to use-inspired, that
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impact both scholarship and society
• Collaborating within and across disciplines in search for new high-impact cross-disciplinary
discoveries and fields of thought
• Empowering large scale Centers of Research, Education and Innovation to find directly
implementable solutions to the pressing societal issues
• Energizing research by engaging undergraduate and postgraduate students, preparing them as
agents of knowledge exchange
In catalyzing innovation, participants produce creations. These can be synthesized objects,
processes and systems that have never before existed. Increased impact on knowledge exchange
occurs by:
• Maturing the technical readiness of discoveries and creations within the university, and assessing
their business readiness
• Facilitating dialogue and formal agreements with partners to promote the adoption of discoveries
and creations
• Engaging in the actual entrepreneurship process within the university to create new ventures and
better prepare entrepreneurs
These eleven practices are enabled by supporting practices at the university and its partners which
constitutes a framework for the adaptable university. These supporting practices help focus the
university’s resources on important tasks, and communicate more effectively, while creating a
more supportive intellectual and physical ecosystem in which faculty, staff and students can
flourish and contribute. These six supporting practices facilitate the effective operation of the
university:
• Engaging external stakeholders to understand their needs and inform the curriculum, research
and innovation agendas
• Evolving the university culture to be supportive of activities leading to economic development
• Revising the university’s mission, strategy and priorities to focus investment of resources and to
communicate how the university will distinguish itself including in innovation
• Updating governance procedures to strengthen the role of knowledge exchange and innovation
• Recruiting and developing faculty and staff who will strengthen knowledge exchange and engage
in the innovation mission
• Ensuring that academic facilities are functionally suitable to new learning, innovation and
collaborative research activities
As universities become more important to the development of regions and nations, stakeholders
expect them to evaluate their impact. The main task of this evaluation is to validate the university’s
impact in education, research and catalyzing innovation, and in knowledge exchange. These two
practices add to the adaptable framework:
• Program Evaluation: Collecting evidence that reflects the university goals, and evaluating the
success of programs or units, demonstrating the contributions of the university
• Faculty Expectations and Recognition: Setting expectations and recognizing accomplishments of
individuals in education, research, innovation and knowledge exchange; this will help align the
actions of the faculty with the university goals
For a university to be effective in its broadened economic mission, the university’s partners must
take reciprocal action for alignment. Key partners are industry and enterprise, government and
philanthropies. Alignment by partners ensures that the outcomes of the university actually lead to
action. As part of the adaptive framework, there are three practices for partners:
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• Understanding the university’s needs and capabilities
• Building up the university’s capacity to contribute
• Developing the partner’s capacity to absorb outcomes from the university: talented graduates,
research discoveries and innovation creation
Universities can re-envision and embrace knowledge exchange as an intrinsic part of the core
academic activities. This re-envisioning does not require disruptive action. Change can be
accomplished by building on universities’ strengths, and boldly quickening the pace of the
institutions’ evolution. These practices build on the mission and values of the university’s culture,
including collegiality, thought leadership, and the importance of evidence and piloting. It doesn't
subvert tradition; it lets the university concentrate on what it does best, leaving to its partners to do
what they do best.
This study lays out a systematic approach to knowledge exchange by considering an integrated
and cross-disciplinary set of academic practices, each with a means of stakeholder engagement
and proactive exchange of outcomes. It includes tangible resources for university leaders, policy
makers and funders on how to proceed. The publication of this study couldn't be more timely.
When Covid-19 retreats, the economic devastation will become clearer, leaving universities an
opportunity to engage more effectively with society as engines of economic development.
Figure 1. The overlapping domains of education, research and catalyzing innovation, their main
outcomes (graduates, discoveries and creations) and the eleven academic practices.
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Abstract 17
REDESIGNING THE UNIVERSITY EDUCATIONAL OFFER FOR THE MOTORVEHICLE
INDUSTRY
Tagliazucchi G.*, Marchi G., Leali F.
Università degli Studi di Modena e Reggio Emilia ~ Modena ~ Italy

Abstract text:
Universities may enact the entrepreneurial paradigm also “through innovations in undergraduate
education and continuing education” (Etzkowitz et al., 2000, p.314). When developing new
teaching offer, universities need to evolve in its organizational structures, integrate new institutional
purposes, develop new collaboration skills, and ultimately may take new entrepreneurial roles. The
aim of the study is to explore how universities can strengthen their entrepreneurial role by
introducing innovative educational programs through a structured collaboration with industry and
policy-making spheres, an issue that has received limited attention so far (Schiller and Leisyte,
2020).
By adopting the Triple Helix Model (THM) (Etzkowitz, 1993; Etzkowitz and Leydesdorff, 1995), we
studied the role played by the University of Modena and Reggio Emilia (Unimore) in the formation
process of a boundary space involving:
- the four Emilia-Romagna (E-R) universities (Unibo, Unife, Unimore, Unipr);
- the most renowned region-based motorvehicle manufacturers (Automobili Lamborghini, Dallara
Automobili, Ducati, Ferrari, Haas F1 Team, HPE-Coxa, Magneti Marelli, Maserati, Pagani
Automobili, and Toro Rosso);
- the E-R regional government.
Within the new multi-layered institutional space, new master courses in vehicle engineering were
introduced, distributed across the four universities, with the aim to train a new generation of highly
qualified professionals who could support the regional motorvehicle system in facing the changing
innovation landscape.
We adopt a qualitative case study methodology (Yin, 2003), based on a theory-driven approach in
order to detect emergent variables and relationship patterns. We specifically focused on
Motorvehicle University Network of Emilia-Romagna (MUNER), an interuniversity and interorganizations program, and on the role played by Unimore as our main unit of analysis. We
collected data about actors and activities from multiple primary and secondary sources; all
documentary data and field interviews have been content-analyzed and framed into an
evolutionary perspective.
The MUNER program is the final step of a TH collaboration process, which took its start in 1995
when Unimore launched the first Automotive Master Course in Italy. In the early stages, Unimore
exploited the opportunities promoted by regional political institutions in terms of funds and research
infrastructure. Taking advantage from the collaboration context built around the mechanical
engineering Technopole in Modena, funded by the E-R region, since 2000s Unimore enacted a
structured set of third mission activities involving the motorvehicle companies. Under the
Automotive Academy Program (2015), Unimore launched two undergraduate courses in vehicle
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engineering, along with a program of continuing education for automotive professionals in
interaction with the industry. Along with research and teaching capabilities, Unimore over time also
developed specific capabilities in identifying converging interests among institutions (Etzkowitz et
al., 2000) involved in sustaining innovation in the motorvehicle industry and in catalysing the
formation of a new boundary space (MUNER) for the collective redesign of the educational offer.
At the current stage of this evolutionary TH process, the advent of the MUNER program, in 2017,
infused two main elements of innovation in the regional higher education engineering offer. Firstly,
MUNER, being based on learning-by-doing and industry-immersive educational approaches,
actively concurs to enhance the circulation of innovative knowledge at the regional level. By
strengthening the university-industry direct linkages and complementing the market-based patterns
of labour mobility, MUNER endows the motorvehicle industry with an increasing number of readyto-employ graduates, thus mitigating the supply-demand mismatch in engineering workforce
experienced in the mid-2010s. Secondly, MUNER contributed to reshape in a more synergistic way
the regional educational system for motorvehicle engineers. No longer divided into oftenoverlapping single-university teaching programs, the overall formation system enjoyed significant
economies of scale and scope at the regional level by reducing the design and administrative costs
usually associated to the creation of new academic courses and by maximizing the proximity
advantage related to the supply-demand matching at a more congruous territorial level.
Within an evolutionary TH perspective, we observed how Unimore contributed to the extension of
the variety and effectiveness of knowledge transfer towards the motorvehicle industry. By
redesigning over time its educational offer in line with changing needs and by continuously
nurturing the knowledge transfer linkages with companies, Unimore increased its ability to reduce
the cognitive and institutional distances with all the other institutions interested in courses redesign.
This contributed to make boundaries with industry and policy-makers more permeable and open to
share people, facilities, and knowledge at a wider regional level. Findings suggest that acting as an
entrepreneurial university implies more than training graduates who have the skills to satisfy the
needs that contingently a given labour market requires (Schiller and Leisyte, 2020). It implies also
playing a role in creating new intersection spaces where university, industry and government may
interact to create value in a systematic way. The MUNER case suggests the importance of
university teaching activity as a driver in the formation of new TH-based institutions and artefacts.
As for any on-going research project at its early development, many steps further are required.
Firstly, more documental data are required. Secondly, a constant monitoring of the MUNER
program’s results is required. Thirdly, results should be interpreted cautiously because of low
generalizability of case studies. Nevertheless, we believe that our findings could guide the creation
of cross-institutional educational programs and inspire other universities in supporting the local
industries and the regional innovation system (Etzkowitz et al., 2000).
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Abstract 20
TRIPLE HELIX ACTORS COMMUNICATION: ASSESSING THE INSTITUTIONAL AFFILIATION
OF COMMUNICATION FORMATS
Kobzeva L.*, Gribov E., Raevskaya V.
Tomsk State University ~ Tomsk ~ Russian Federation

Abstract text:
Introduction
The Triple Helix model contains fundamental importance of communication between
representatives of various institutional spheres. It can be considered in two perspectives. The first
perspective is circulation of information and knowledge within and between institutional areas.
Government, academia and industry have different sources of capitalization of knowledge and
rules of communication and dissemination of information. “In the Triple Helix model, each spiral,
when interacting with the other two, creates a “superimposition of communication links, networks
and organizations” [1].
The second perspective is transition from a linear model of innovation to a non-linear one, based
on the network and needs of society. The transition from one model to another creates the need for
research of communication and practices of knowledge distribution (e.g., discursive knowledge)
and information distribution.
The space of hypotheses, around two perspectives, can be formed regarding communication
formats and their connection with the institutional affiliation of the organizers and participants of
communication. The authors take part in the implementation of a pilot project in Russia, which is
focused on the development of communication of the Triple Helix actors in the orientation on
innovation-based economic growth. An experiment in the field of communication in the innovation
sphere has been launched in Russia. A unique network of co-working spaces, named “Boiling
Point”, has been created.
Over the past 10 years, the set of tools has improved significantly to assess the level and quality of
interaction of the Triple Helix actors. These tools include data analysis methods. The digital
platform of the “Boiling Points” network allows you to record a “digital footprint” after each event.
Purpose
The purpose of the research is to test the hypothesis about the dependence of communication
formats on the institutional affiliation of event organizers:
- business, government and universities choose different communication formats to solve their
tasks;
- to evaluate the communication of the Triple Helix actors and its thematic landscape through the
evaluation of event formats;
- the number of participants and the professional diversity of participants depends on the chosen
communication format and the institutional affiliation of the event organizer;
- communication formats allow you to establish relationships between representatives of different
institutional areas;
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- different participants in events of different formats are involved in communication differently.
Originality/Value
The importance of this work lies in the availability tools for analyzing the communication of the
Triple Helix actors, which takes place daily in more than 40 regions of Russia. The “Boiling Points”
project allows you to bring communication from an isolated internal format to a public open area.
The digital “Boiling Point” network platform allows you to track and evaluate the quality of
communication of the Triple Helix actors.
Design and Methodology
The authors of the article analyzed data on almost 19 thousand events that took place over 3.5
years (from January 2016 to May 2019) in 23 different formats. The data set is based on data on
the activities of 38 “Boiling Points” in more than 40 regions of Russia (total - 85 regions).
Results and findings
1. The agenda in the “Boiling Point” network is set by industry, as it leads in the number of events
organized. Industry is a clear leader and holds 31.3% of events. In second place are universities
with 21.3% of events. A sixth of the activities are carried out by voluntary civic associations 16.3%. Authorities organize 6.81% of events.
2. To assess the thematic landscape, a frequency analysis of topics from all 19 thousand events
was carried out. Connections between events of different communication types based on four
groups of words have been established: activity words (design, develop, etc.); words reflecting the
"genome" of the Network (National Technology Initiative, ecosystem, CDO, etc.); words reflecting
the sphere (education, science, etc.); words reflecting technology (machine learning, artificial
intelligence, etc.).
The round table, meeting, task force meeting, strategic session, conference and forum are most
closely related, which means high thematic proximity with the agenda of events in these
communication types.
The second cluster of thematically similar formats is formed by such formats as a lecture, training.
A separate communication type is the acceleration program, the thematic focus of which is unique
due to solving specific problems in the field of business and technology.
3. An important indicator is the professional diversity of the composition of the participants in the
events. Events organized by business are characterized by both a small professional diversity (for
example, a meeting of a working group – from 3 to 10 professional positions) and a high number of
professional diversity (forum - from 11 to 42 professions, a conference - from 7 to 32 professions,
an acceleration program - from 7 up to 23 professions, etc.). There are more communication types
of events with a high variety of professional positions.
4. Most often, “weak” relations between participants appear after participating in events of such
formats as the acceleration program and foresight session, which are associated with the creation
of a new business and the formation of a joint vision of the future.
5. In general, the participants in events of various formats are dominated by managers and
representatives of education and science. Technological specializations are less covered by
communication than managerial ones. This means that despite the growth of open platforms, a
common license, the exchange of experience, open repositories of codes and other open
collaboration tools, a significant amount of communication in the field of creating new products and
technologies is still carried out in isolation inside companies and specialized R&D centers without
leaving to public venues.
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Impact
The assessment of event formats allows us to develop recommendations for supporting
communication in the innovation sphere. Three main principles of such policy can be distinguished,
which should be shared by all Triple Helix actors:
- to maintain the purity of event formats and their observance. The quality and effectiveness of the
communication of the Triple Helix actors depends on following the format.
- to support the formation of a thematic landscape of communication focused on innovation-based
economic growth;
- use communication formats that provide a cross-institutional composition of participants and a
professional mix to support the exchange of knowledge and information.
Owner:
Network of co-working spaces, named “Boiling Point”, has been created. Today, 40 of the 85
regions of Russia have created such spaces. The mission of the “Boiling point” network is to
stimulate communication between representatives of universities, business and government to
create a new economy and social practices.
Geographical origin:
the Russian Federation, Tomsk region
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Abstract 23
LOCALLY INTEGRATED PARTNERSHIP AS A TOOL TO IMPLEMENT A SMART PORT
MANAGEMENT STRATEGY
Campisi T.*[1], Costantini G.[2], Laghi L.[3], Mascia S.[1], Serrau D.[4]
[1]
[4]

Fondazione Flaminia – CIFLA ~ Ravenna ~ Italy, [2]Comune di Ravenna ~ Ravenna ~ Italy, [3]CERTIMAC ~ Faenza ~ Italy,
SAPIR ~ Ravenna ~ Italy

Abstract text:
• Purpose
This paper will describe the undergoing process of development and implementation of the
Roadmap for the development of the Smart Port management strategy of Ravenna Port
• Originality and value .
The area on which all Italian ports stand is state property and through the Reform 84/94 the Italian
ports became landlord ports in which Port Authorities (PA) are in charge to coordinate, promote
and plan the port activities, but are limited to be proactive to address and cope the shipping and
logistics sector challenges. The implementation of a new process for the stakeholder engagements
relies on both the strengthening of Public Private People Partnership and the definition of a Local
Integrated Partnership for port community.
• Design and methodology
Focused on developing the port landside, the municipality of Ravenna set up a Locally Integrated
Partnership (LIP), where companies closely collaborate with Local Authorities supported by
different intermediaries of knowledge. LIP can be a proper instrument to accelerate it, thanks to the
engagement of all the port ecosystem actors, leading the Port infrastructure to face the main
challenges of the next decade: digitalization, climate and energy, city-port dialogue, resilience of
the infrastructures reaching the UN SDGs.
• Results and findings
Thanks to LIP in Ravenna, many public funds to modernize port infrastructure were obtained,
domestic investment were triggered and a process to share innovations in goods and people
logistics among private partners is undergoing, co-designing the 2020-2030 roadmap for the
sustainable development of Ravenna Port.
• Impact and transferability
Italian ports have scattered traffic volumes and there is still a poor coordination for connectivity
between ports, hinterland and city centers. The new Port roadmap by means LIP participation will
have positive impact on port-city business, throughout smart and sustainable innovation of Port
area in Ravenna. This experience could be transferred in similar ecosystems.
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Abstract 41
MEASURING REGIONAL COMPETITIVENESS AT EUROPEAN LEVEL: A TOPSIS APPROACH
Ferrarini F.*[1], Muzzioli S.[1], De Baets B.[2]
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Abstract text:
Regional competitiveness is a complex, dynamic, and multidimensional phenomenon that needs to
be measured in a comprehensive way. Regional competitiveness it difficult to analyse, therefore it
should be assessed through a comparative approach. In this paper we revisit the EU Regional
Competitiveness Index 2019 (RCI) using the Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS), a multiple criteria decision making (MCDM) method, by comparing it with three
different distance measures: the Manhattan, Euclidean and Mahalanobis distance measures.
The analysis, which consists of a comparative and multi-level approach taken the RCI as the
benchmark, carried out throughout three stages: a system of ranking followed up by regional focus
along with clustering, leads to several findings. First, the Manhattan distance measure replicates
the RCI, exhibiting the latter to be appropriately considered as the benchmark of the analysis and
the Manhattan distance measure to bridge between TOPSIS method with the methodology of the
RCI. Moreover, the Mahalanobis distance measure presents the greatest dissimilarity from the
RCI, unveiling high correlations among RCI pillars. Second, when applying the distance measures,
region situated different positions from the ranking in the RCI, showing distance measures to have
a high impact on original positions of regions. Third, considering distance measures on the RCI
clusters exhibited changes on cluster membership of some regions, which underlines a change in
their competitiveness level. Therefore, we observed on one side, that RCI clusters alter their
composition of regions with respect to their initial composition, on the other side, that a change of
cluster membership means a revision of the competitiveness level for regions. Finally, the
comparative analysis of the membership of regions to clusters of competitiveness across rankings
sets apart five different categories of regions in Europe: Unaffected regions, Correlation affected
regions, Affected regions, Border-line regions and Reclassified regions. The insights support the
comparative approach by using TOPSIS method to offer a new perspective on regional
competitiveness, which proves useful for policymakers when addressing territorial disparities.
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Abstract 51
QUINTUPLE HELIX MODEL - A NEW APPROACH TO EXAMINING METROPOLITAN
INNOVATION SYSTEMS
Karas J.*
SGH Warsaw School of Economics ~ Warsaw ~ Poland

Abstract text:
Purpose
The main purpose of this paper is to introduce a new version of Quintuple Helix Model to
examining metropolitan innovation systems. This model is based on the assumption that creativity
and collaboration are driving forces of innovation and urban development, and consequently they
have a crucial role for achieving social welfare. This idea is based on foundational research by
Professor Etzkowitz and Professor Leydesdorff and its further development by Professor
Carayannis and Professor Campbell (Etzkowitz and Leydesdorff, 1995, 2000; Carayannis, Barth
and Campbell, 2012). A new version of Quintuple Helix Model includes following helices: Business,
Academia, Government, Arts & Culture and Society. Interrelations between them result in social
welfare. The proposed research approach based on the individual's creativity is an innovative
proposal for the analysis of metropolitan innovation systems due to the fact that it combines an
economic, socio-cultural and psychological approach to the functioning of cities.
Originality and value
The proposed research approach is a novel idea for the analysis of metropolitan innovation
systems (both theoretically and practically). Examining the mechanisms of interdisciplinary
collaboration is crucial for maintaining fruitful collaboration among actors representing different
social groups which is increasingly important in today’s networked world. Such a holistic approach
will provide accurate tools for analyzing metropolitan areas due to the adequacy of the proposed
extra helices and the specifics of a city environment. The new version of the Quintuple Helix model
is a great tool to examine the interrelations with the focus on each actor of the system in collective
creation of innovations and its contribution to social welfare. The proposed research approach is
an adequate tool for further (also comparative) analysis of other metropolitan areas.
Design and methodology
To achieve the purpose of the research an extensive literature review will be conducted. The
literature review will be the foundation for a theoretical framework that will explain the examined
phenomena. During the process of literature review the most relevant theories, concepts,
definitions, and models will be evaluated. Literature review will cover topics related to: Triple Helix
Model and it’s further developments into Quadruple and Quintuple Helix Models (Etzkowitz and
Leydesdorff, 1995, 2000; Carayannis and Campbell, 2009, 2011, 2012; Carayannis, Barth and
Campbell, 2012; Carayannis, Goletsis and Grigoroudis, 2018); innovation and the knowledge
economy (Nonaka, Toyama and Konno, 2000; Chesbrough, 2003; Swann, 2014; Carayannis,
Campbell and Bast, 2015; Lundvall and Johnson, 2016); innovation systems with a special
emphasizes on metropolitan innovation systems (Lundvall, 1992; Freeman, 1995; Cooke, Uranga
and Etxebarria, 1997; Edquist, 1997, 2005; Batten et al., 2001; Cooke, 2001; Asheim and Gertler,
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2004; Russell et al., 2015; Poppen and Decker, 2018; Russell and Smorodinskaya, 2018; Borrás
and Edquist, 2019; Oliver, Hogan and Albats, 2020); the social and economic role of cities (Jacobs,
1969, 1984; Audretsch and Feldman, 1999; Glaeser, 1999, 2011; Florida, 2008; Abrahamson,
2014); creativity and collaboration (Boden, 1990; Amabile, 2012; Csikszentmihalyi, 2013). Critical
literature review will be a solid ground for the proposed model.
Limitations and applications
Proposed theoretical framework is suitable for examining various types of metropolitan innovation
systems (cities from different countries and continents, representing various cultural backgrounds,
being influenced by various sets of institutional conditions, etc.). However, due to pivotal role of the
sphere of arts & culture, this model is less adequate to examining non-urban ecosystems.
References (Harvard style):
Abrahamson, M. (2014) Urban Sociology. New York: Cambridge University Press.
Amabile, T. M. (2012) Componential Theory of Creativity.
Asheim, B. and Gertler, M. (2004) ‘Understanding regional innovation systems’, in Fagerberg, J.,
Mowery, D., and Nelson, R. (eds) Handbook of Innovation. Oxford: Oxford University Press.
Audretsch, D. B. and Feldman, M. P. (1999) ‘Innovation in cities: Science-based diversity,
specialization and lokalized competition’, European Economic Review, 43.
Batten, D. F. et al. (2001) Metropolitan innovation systems: Theory and Evidence from Three
Metropolitan Regions in Europe. Springer-Verlag Berlin Heidelberg GmbH.
Boden, M. (1990) The Creative Mind: Myths and Mechanisms. New York: Basic Books.
Borrás, S. and Edquist, C. (2019) Holistic Innovation Policy, Holistic Innovation Policy.
Carayannis, E. G., Barth, T. D. and Campbell, D. F. (2012) ‘The Quintuple Helix innovation model:
global warming as a challenge and driver for innovation’, Journal of Innovation and
Entrepreneurship, 1(1), p. 2.
Carayannis, E. G. and Campbell, D. F. J. (2009) ‘“Mode 3” and “Quadruple Helix”: toward a 21st
century fractal innovation ecosystem’, International Journal of Technology Management, 46(3/4), p.
201.
Carayannis, E. G. and Campbell, D. F. J. (2011) ‘Open Innovation Diplomacy and a 21st Century
Fractal Research, Education and Innovation (FREIE) Ecosystem: Building on the Quadruple and
Quintuple Helix Innovation Concepts and the “Mode 3” Knowledge Production System’, Journal of
the Knowledge Economy, 2(3), pp. 327–372.
Carayannis, E. G. and Campbell, D. F. J. (2012) ‘Mode 3 Knowledge Production in Quadruple
Helix Innovation Systems’, Mode 3 Knowledge Production in Quadruple Helix Innovation Systems,
pp. 1–63.
Carayannis, E. G., Campbell, D. F. J. and Bast, G. (2015) Arts, Research, Innovation and Society,
Arts, Research, Innovation and Society. Edited by E. G. Carayannis, D. F. J. Campbell, and G.
Bast. Springer.
Carayannis, E. G., Goletsis, Y. and Grigoroudis, E. (2018) ‘Composite innovation metrics: MCDA
and the Quadruple Innovation Helix framework’, Technological Forecasting and Social Change.
Elsevier Inc., 131, pp. 4–17.
Chesbrough, H. (2003) Open Innovation: The New Imperative for Creating and Profiting from
Technology. Boston: Harvard Business School Press.
Cooke, P. (2001) ‘Regional innovation systems, clusters, and the knowledge economy’, Industrial
and Corporate Change, 10(4).
Cooke, P., Uranga, M. G. and Etxebarria, G. (1997) ‘Regional innovation systems: Institutional and
organisational dimensions’, Research Policy. Elsevier, 26(4–5), pp. 475–491.
83

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems
Csikszentmihalyi, M. (2013) Creativity: Flow and the Psychology of Discovery and Invention. New
York: Harper Perennial.
Edquist, C. (1997) Systems of Innovation: Technologies, Institutions and Organizations. London:
Pinter.
Edquist, C. (2005) ‘Systems of Innovation: Perspectives and Challenges’, in Fagerberg, J.,
Mowery, D. C., and Nelson, R. R. (eds) The Oxford Handbook of Innovation. Oxford: Oxford
University Press.
Etzkowitz, H. and Leydesdorff, L. (1995) ‘The triple helix of university - industry - government
relation: a laboratory forknowledge-based economic development’, EASST Review, 14(1).
Etzkowitz, H. and Leydesdorff, L. (2000) ‘The dynamics of innovation: from national system and
“Mode 2” to a Triple Helix of university - industry - government relations’, Research Policy, 29.
Florida, R. (2008) Who’s Your City? How the Creative Economy Is Making Where to Live the Most
Important Decision of Your Life. New York: Basic Books.
Freeman, C. (1995) ‘The “national system of innovation” in historical perspective’, Cambridge
Journal of Economics, 19(1), pp. 5–24. doi: 10.1093/oxfordjournals.cje.a035309.
Glaeser, E. L. (1999) ‘Learning in Cities’, Journal of Urban Economics, 46(2), pp. 254–277.
Glaeser, E. L. (2011) Triumph of the City: How Our Greatest Invention Makes Us Richer, Smarter,
Greener, Healthier, and Happier. New York: The Penguin Books.
Jacobs, J. (1969) The Economy of Cities. New York: Random House.
Jacobs, J. (1984) Cities and the Wealth of Nations. New York: Random House.
Lundvall, B.-Å. (1992) National Systems of Innovation: Towards a Theory of Innovation and
Interactive Learning. London: Pinter.
Lundvall, B.-Å. and Johnson, B. (2016) ‘The Learning Economy’, in Lundvall, B.-Å. (ed.) The
Learning Economy and the Economics of Hope. London, New York: Anthem Press.
Nonaka, I., Toyama, R. and Konno, N. (2000) ‘SECI, Ba and Leadership: A Unified Model of
Dynamic Knowledge Creation’, Long Range Planning, 33(1), pp. 5–34.
Oliver, Z. T., Hogan, M. and Albats, E. (2020) ‘Bridging the Knowledge and Business Ecosystems:
Resources and Mechanisms for Regional Entrepreneurial Development’, Triple Helix. Brill Sense,
1(aop), pp. 1–39.
Poppen, F. and Decker, R. (2018) ‘The intermediary as an institutional entrepreneur: institutional
change and stability in triple-helix cooperation’, Triple Helix. Brill, 5(1), pp. 1–22.
Russell, M. G. et al. (2015) ‘Relational capital for shared vision in innovation ecosystems’. Triple
Helix.
Russell, M. G. and Smorodinskaya, N. V. (2018) ‘Technological Forecasting & Social Change
Leveraging complexity for ecosystemic innovation’, Technological Forecasting & Social Change.
Elsevier, 136(November 2017), pp. 114–131.
Swann, P. G. (2014) Common Innovation: How We Create the Wealth of Nations. Cheltenham, UK
and Northampton, MA, USA: Edward Elgar Publishing.

84

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

85

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

86

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

07 Abstract Session 7

87

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

10 - Triple Helix model of innovation addressing societal crises: building resilience in regional innovation ecosystems
02 - Building and growing regional innovation ecosystems through industrial specialization and collaborations

Abstract 19
TPM “MARIO VERONESI”, AN EXAMPLE OF SUCCESSFUL HIGH SPECIALIZED
TECHNOLOGY PARK FOR GROWTH AND RESILIENCE OF A REGIONAL INNOVATION
ECOSYSTEMS ON BIOMEDICAL FIELD
Aldrovandi L.*[1], Marchi G.[2], Balboni B.[2]
[1]

Science and Technology Park for Medicine, via 29 Maggio 6, 41037 Mirandola, ~ Modena ~ Italy, [2]University of
Modena and Reggio Emilia, Department of Economics Marco Biagi, Viale Berengario, 51, ~ 41121 Modena ~ Italy

Abstract text:
Purpose
The present work is focused on the analysis of the TecnoPole Mirandola (TPM) “Mario Veronesi”
and its specific ecosystem, the Mirandola biomedical cluster. TPM is a research and innovation
centre, born in 2015 after an external shocking (trigger) event, i.e. an earthquake in 2012, and
promoted by the Regione Emilia-Romagna (RER), together with a group of locally based
biomedical companies and with a strong scientific connection with the University of Modena and
Reggio Emilia. TPM is actually promoting the creation of a Scientific and Technology Park (STP),
which will favour further collaboration between institutions and industrial sector (fig.1).
The paper aims at deepening how two distinct trigger events have influenced the birth of the TPM
and the way its boundary spanning activity has been able to evolve over time to cope with a
second trigger event, the COVID emergency in 2020. The paper deals with the role played by TPM
in supporting successfully biomed companies’ innovation during the crises and ensuring the overall
cluster resilience
Originality and value
The interest for the analysis of the TPM resides in the fact that both its birth, within the Mirandola
biomed ecosystem, and its evolution were greatly affected by two different external shocking
trigger events. The first one was the 2012 Mirandola earthquake, which caused 27 victims and
which is considered as one of the clearest examples of “economic earthquake”, since the disaster
hit all the biomed companies located in the territory. The second one has been the recent COVID19 emergency. In the paper, we analysed how TPM had an important role in supporting innovation
after the 2012 earthquake and even in changing some of the logics behind the Mirandola biomed
companies’ innovation strategies. In Figure 2 all the main actors and activities involved in the
innovation ecosystem are highlighted, with the role of TPM as the key boundary spanning space.
Design and methodology
To identify the features of Mirandola ecosystem and the role played by TPM since 2015, we
analysed the cluster evolution, its development and the main emerging characteristics in terms of
mainly adopted innovation models (fig.3). To position the supporting role of TPM, we identified 4
phases, the cluster foundation (from ’60 to ’80), the consolidation (from ’80 to ’90), the coordination
and internationalization (from ’90 to 2012) and the post-earthquake (after the first trigger event,
from 2012, up to the first months of 2020).
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Results and findings
In the case of Mirandola cluster, we observed that the earthquake was the initial trigger event that
accelerated the TPM creation. In its initial phase, TPM was aimed at restoring relationships and
establishing new collaborations between all the entities located in the cluster (companies,
universities, regional agencies). TPM was designed as a collaborative space where companies
operating in the cluster, both large firms and SMEs, could be supported in their effort: a) to face the
short-time consequences of the natural disaster; b) to capitalize funding opportunities from national
and regional policies; c) to explore new ways of collaboration, especially at the R&D level, with a
direct and strong support of university laboratories established within the TPM.
Then, a second trigger event, has revealed the importance of TPM boundary spanning role and its
capacity to cope with crisis event by supporting the overall cluster resilience. During the COVID
crisis, TPM exploited its previous experience and its specific capabilities to cope with external
shocking events. First of all, TPM acted again as a boundary spanner to support the rapid
establishment of collaborative activities among many companies of the biomedical cluster, by
favouring the integration and coordination between the dramatically changing institutional
environment and the industrial cluster. Through its activity, TPM was able to reduce the level of
perceived uncertainty connected to the COVID emergency and to promote the overall cluster
resilience. Furthermore, TPM was able to accelerate the process of diversification from nonbiomed sectors, extending the production capacity of the cluster and building new R&D based
collaborations with new companies and research centres, inside and outside the Mirandola area.
Based on recent findings, we propose that a 5th phase has started during this COVID emergency,
since we are observing some other changes in the TPM activity, both at the cluster/regional and at
international level.
Impact
After the first trigger event (earthquake) the results reported are:
• Collaboration with more than 300 entities (SMEs, MNCs, research centres);
• Fundraising support (over 13 million euros were obtained, for 31 million of investments);
• Generation of ideas and R&D support has led to the birth or has attracted 10 new companies;
• Several projects and feasibility studies in collaboration with companies and the local healthcare
system were realized;
During COVID emergency, results are:
• More than 400 materials to be used for chirurgical masks was tested;
• Several companies were supported to validate their processes and systems;
• Companies within several value chains in the cluster increase their production capacities to
respond to healthcare needs in terms of medical devices;
• Biomedical district and TPM gained much more visibility across Italy (several publication and
contacts are going to be established between companies and R&D centres).
Transferability
The case is aimed at better understanding an innovation ecosystem response to a crisis event.
Within a specific innovation ecosystem, the Mirandola district, that can be considered as a system
of relationships that are formed between actors or entities whose functional goal is to enable
technology development and innovation (Jackson, 2011), we have identified the boundary
spanning role of a research centre, the TPM. Its main characteristics and activities, at the basis of
the overall cluster capacity to cope with a crisis event, could be transferred to other ecosystem.
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Owner:
Science and Technology Park of Mirandola - TPM “Mario Veronesi” is managed by Fondazione
Democenter-Sipe in collaboration with University of Modena and Reggio Emilia.
Democenter-Sipe Foundation (www.democentersipe.it) collects institution, trade associations,
banking foundations and more than 50 local companies. It has 3 separate branches located in
different areas of Modena province. In particular, TPM is located in the Mirandola biomedical
district (Modena, Italy) which is one of the main important medtech district at international level; it
comprises more than 90 enterprises (spanning from multinational to SMEs) specialized on dialysis,
extracorporeal circulation, nutrition, etc.
TPM (www.tpm.bio), inaugurated in January 2015, is meant to be a place where both business and
technological expertise can co-work and grow together; TPM helps leverage research and
development in collaboration with a network of regional High Technology Centres
(https://www.retealtatecnologia.it). TPM is certified quality system ISO 9001 e ISO 13485.
Geographical origin:
The paper is focused on the geographical area identified as “Mirandola biomedical district”.
Mirandola biomedical district is a compound of companies specifically focused on the
development, production and commercialization of medical devices. The beginning of its industrial
history is in the late 60s, then the district hugely developed in the 80s and 90s. Positive economical
trend and competence concentration attracted several multinational and global companies to invest
in the area mainly through acquisition (but also “de novo”). The 2012 earthquake and the COVID
emergency given a boost to the aggregation of the district and to innovation processes occurring in
the area.
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10 - Triple Helix model of innovation addressing societal crises: building resilience in regional innovation ecosystems
03 - Responsible Research and Innovation, stakeholders' engagement and social innovation practices in regional ecosystems

Abstract 22
UNDERSTANDING THE TRIPLE HELIX RESPONSES TO COVID-19 GLOBAL CRISIS: A
COMPARATIVE ANALYSIS THROUGH THE EYES OF THE SCIENCE AND TECHNOLOGY
PARKS
Pique J.M.*[1], Figlioli A.[2], Etzkowitz H.[3]
[1]

La Salle, Ramon Llull University ~ Barcelona ~ Spain, [2]CENTRIM, University of Brighton ~ Brighton ~ United Kingdom,
[3]
International Triple Helix Institute (ITHI) ~ Palo Alto ~ United States of America

Abstract text:
1. Purpose
This research aims to address the challenge posed in the statement above by exploring the roles
and the dynamic of the triple helix agents’ interactions in response to the COVID-19 crisis in local
innovation ecosystems in Latin America.
This exploratory research will form the basis to the development of a robust methodological
approach to analyse and compare the responses of local innovation ecosystems (LoIEs) around
the world. It employs the triple helix paradigm to identify the LoIEs agents (Etzkowitz and
Leydesdorff, 2000) and the knowledge based urban development paradigm (Sarimin and
Yigitcanlar, 2012; Knight, 1995) to analyse the dimensions of the responses provided by the LoIEs.
2. Originality and value
Other crisis already hit LoIEs in the past 50 years (such as the 2008 financial crisis and other
recent health crisis – e g Ebola, SARS) but not with the depth and systemic impact brought by
COVID-19, such as the interruption in global supply chains, and mandatory policies of social
distancing (e.g. quarantine, lock down, partial release).
The understanding of the context and the agile and innovative responses (actions) by the LoIEs to
the crisis become critical to contribute to the elaboration of policies that are able to generate rapid
recovery of the economy, while considering the impacts on the health system and level of
contamination.
3. Design and methodology
This research has a qualitative and exploratory approach, making use of multiple case studies of
LoIEs in order to understand the ”how” and “why” questions about a phenomenon that is still in
course in several parts of the world (Yin, 2018). The multiple case studies will be conducted in five
Latin American LoIEs, represented by the city or microregion, yet impacts from other levels of
government (national, regional, etc) will be considered.
Latin America was the region chosen to run a first approach to the phenomenon considering that:
(a) there are countries that adopted different measures to tackle the crisis, with distinctive
outcomes regarding to flattering of curve of COVID-19 contamination; (b) as countries in
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development, all of them face high pressure to reopen the economy; and (c) they were hit by the
crisis after Asia and Europe, providing them a possibility of adopting policies already tested in other
countries (however for a small period of time).
The Science and Technology parks and Areas of Innovation (STPs) – organizations that are
usually the result of the interaction of TH agents – located in this LoIEs will be employed as
channels to identify the challenges faced and actions promoted. Thus, the cases and the STPs
related are:
a) Panamá City/ Panamá: Ciudad del Saber;
b) Medellín/Colombia: Ruta N;
c) Porto Alegre/ Brazil: Tecnopuc;
d) Pando/Uruguay: Parque Científico y Tecnológico de Pando; and
e) Buenos Aires/Argentina: Parque de Innovación.
The actions carried as responses for the crisis will be the unit of the analysis of the role and
dynamic of interaction between the TH agents, considering four dimensions:
1. Social and health;
2. Economic;
3. Environment and urban; and
4. Governance and public policy.
Four periods of analysis for each of the cases will be considered:
1. Pre-COVID: before any policy adopted by any level of government or before the first death;
2. COVID-shock: the period when the policies of social distance were put in place;
3. Post-shock: period when responses were planned and adopted to tackle the challenges posed
by COVID;
4. Post-COVID: the actions taken to prepare for the consequences of the crisis and to create a
safety net in the case of another crisis happen.
4. Results and findings
For each case, the study presents the actions carried in the COVID-19 crisis timeline, considering
the four periods [(1) Pre-COVID, (2) COVID-shock, (3) Post-Shock, (4) Post-COVID], in the four
dimensions [(1) Social and health, (2) Economic, (3) Sustainability and urban, (4) Governance and
public policy], analyzing the roles and dynamic of interaction of the Triple Helix agents including the
outputs in each particular context. In order to compare the cases, the timeline of the four periods in
every place will be employed as the normaliser for the analysis of the actions and its
implementation.
5. Limitations and implications
This is a qualitative research in Latin American countries through the eyes of the STPs. After this
work, a quantitative research could be developed analyzing STPs in all the world (using the
International Association of Science Parks and Areas of Innovation). STPs are key actors in the
Ecosystems of Innovation, but future studies can consider other perspectives (Regional or
National) or other theoretical frameworks (National Innovation Systems or Regional Innovation
Systems).
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Abstract 52
CAN AN ENTREPRENEUR PROFIT FROM COOPETITION? AN INDIVIDUAL-LEVEL
PERSPECTIVE
Merke M.*
RWTH Aachen University ~ Aachen ~ Germany

Abstract text:
Purpose
Collaborating with other startups or corporates is crucial for entrepreneurs as this gives the
entrepreneur access to new resources, insights and a business network. However, as e.g., there is
joint development of innovation, these partnerships often become competitive, with every second
venture stating that they collaborate with a competitor (Gnyawali & Park, 2011).
These situations are known as coopetition, the simultaneous occurrence of competition and
cooperation, and can exist between organizations (inter-firm), within organizations (intra-firm) or
within a team. Furthermore, coopetition can be researched at the organizational level of analysis
and the individual level of analysis. In contrast to the organizational level, the individual level has
rarely been researched with only 5 % of coopetition literature dealing with this level. (Chiambaretto
et al., 2019; Bouncken et al., 2015)
For the individual level of analysis, scholars have shown that coopetition leads to felt tensions and
higher perceived stress for the entrepreneur involved in one of the coopetition forms of inter-firm,
intra-firm or individual coopetition (LeRoy & Fernandez, 2015). Positive effects of coopetition on an
individual such as resilience have not yet been analyzed in detail. This is surprising because it was
shown that especially resilience is often regarded as important difference between successful and
less successful entrepreneurs (Korber & McKnaughton, 2018). Therefore, the purpose of this study
is to analyze whether a coopetitive situation can increase the resilience of an individual due to a
coopetitive situation.
Originality & Value
The construct of resilience remains fuzzy (Callo-Concha & Ewert, 2014) as some scholars state
that it is hard to separate from other constructs such as hardiness, adaptability and vulnerability.
Nevertheless, resilience is well established in innovation research and can be described as
construct that measures the effects of a difficult situation such as coopetition on an individual.
(Ayala & Manzano, 2014, Korber & McKnaughton, 2018) Until today, the construct of resilience has
not yet been analyzed in the context of coopetition.
By drawing on paradox theory, that denotes “contradictory yet interrelated elements that seem
logical in isolation but absurd and irrational when appearing simultaneously” (Cameron & Quinn,
1988; Lewis, 2000), we want to analyze if coopetition will only increase perceived stress or if a
positive outcome such as resilience can occur simultaneously or even outweigh negative effects.
To increase chances to observe innovative startups that are likely involved in a coopetitive
situation, we focus on academic entrepreneurs who we define as individuals who work in an
academic environment and are either already involved in an academic spin-off or show a strong
willingness towards doing so.
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Design & Methodology
We collected data from 200 researchers with entrepreneurial intentions in Germany in order to
analyze the effects of coopetition on the entrepreneur and his/her performance. We distributed
questionnaires at TU9 universities, a legitimate subgroup of the biggest technical universities in
Germany, in the time between July and September 2020. For defining our sample data set, we
followed studies by Grimpe and Fier (2010) and Siegel and Bozeman (2007).
We built our questionnaire based on established constructs to ensure validity. Following previous
studies, we use perceived stress by Cohen et al. (1983) with 10 items and ego-resiliency by Block
et al. (1996) with 14 items as dependent variables. Both scales have been widely used in peerreviewed publications in the context of stressful situations and its effects on an individual, also in
the context of entrepreneurship. As independent variable we use the construct of team coopetition
by Lin et al. (2010) that measures both competition and cooperation inside a team on the individual
level. We test our hypotheses by using a multiple-regression modelling with Stata.
Results & Findings
Based on our preliminary results, we show that coopetition has an inverted U-shape relationship
with resilience. A low level of coopetition will primarily increase the perceived stress level; if
coopetition exists on a well-balanced level (neither competition nor cooperation are
overrepresented), a higher level of resilience will be achieved; if coopetition is completely
prevalent, we show that the perceived stress level will again outweight the level of resilience
gained.
Limitations & Implications
There are several limitations to our research: First, we only collected data from academic
entrepreneurs so that our results provide good insights in this field while our results cannot be fully
transferred to other research contexts. Second, we only conducted research on the individual-level
so our results do not imply any relationships for the organizational level. Nevertheless, our
research can serve as necessary basis for conducting a similar study on the organizational level.
With our research we want to contribute to both theory and practice of coopetition on the individual
level:
First, we extend research conducted on the individual level of coopetition. Even though there is an
increasing number of coopetitive and paradoxical situations due to a higher demand for improving
the speed of innovation, only 5 % of coopetition literature addresses the topic of microfoundations
(Chiambaretto et al., 2019; Bouncken et al., 2015).
Second, we shift coopetition to the entrepreneurial context by using a data set collected from
entrepreneurs in the academic environment. This will provide new insights regarding positive
outcomes and effects especially for the entrepreneur due to coopetition.
Further, we introduce the paradox theory in the research context of coopetition. So far, coopetition
has been mainly analyzed based on three main theories such as network theory, resource-based
view and game theory (Gnyawali and Park, 2011). By drawing upon the topic of coopetition using
the paradox theory, we can provide new insights by emphasizing perceived stress in contrast to
resilience in a paradoxical situation. We expect that a difficult situation such as coopetition can
enhance the capabilities of an individual.
From a practitioner’s perspective, this study provides insights regarding the individual effects of
coopetition, taking both individual as well as intra-fim coopetition into consideration.
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Abstract 21
THE REGIONAL IMPACT OF ENTREPRENEURIAL COMPARED TO NONENTREPRENEURIAL UNIVERSITIES: AN ANALYSIS FOR GERMANY
Rothgang M.[1], Warnecke C.*[2]
[1]

RWI - Leibniz Institute for Economic Research ~ Essen ~ Germany, [2]Ruhr-Universität / CEIT ~ Bochum ~ Germany

Abstract text:
Globalization and internationalization have influenced the regional actors who are agents economic
and societal change in a world which is characterized by complexity and uncertainty. Especially the
higher education institutions, had to broaden their fields of activity from their traditional tasks of
teaching and conducting research to fostering social and regional economic development and at
the same time being more self-sufficient concerning their financial funding etc. (Guerrreo-Cano et
al. 2006, p. 1; Gibb/Hannon 2020, Jameson/O’Donnell 2015, p. 73). This shift of focus, called the
second revolution in academia (Guerrero-Cano et al. 2006, p. 2), forced universities to become
more entrepreneurial (Guerrero-Cano et al. 2006, p. 1). On that background, our paper examines
differences in the impact of entrepreneurial universities and non-entrepreneurial universities on
their regional environment in Germany. We address the following questions:
- Are entrepreneurial universities stronger focused on future-oriented technologies?
- Do entrepreneurial universities have more university chairs with spin-off activities or do the
average number of spin-offs from chairs with spin-off activities differ?
- Do we find another structure of Spin-offs in entrepreneurial universities? Is there a higher share of
research and innovation-oriented spin-offs?
- How do entrepreneurial universities and non- entrepreneurial universities differ in respect to the
patterns of regional cooperations?
- In how-far barriers for spin-offs and applied research cooperations differ between entrepreneurial
and non-entrepreneurial universities.
- How does the self-assessment of entrepreneurial university professors differ from other
universities concerning the role of their university for the regional environment?
The originality and value of our contribution lies in the comparative perspective. Many papers look
at entrepreneurial universities or the process of becoming entrepreneurial and the related value
creation for society (Etzkowitz 1983, 2008, Jameson/O’Donnell, 2015 p. 72, for the processual
aspect EC/OECD 2012, p. 2; Bercovitz/Feldmann 2006, S. 175, Alfalih/Ragmoun 2020, p. 1858).
However, quite few papers chose a comparative view which allows us to learn more about the
regional impact of entrepreneurial universities.
Our research design combines qualitative and quantitative elements. The empirical basis is a
standardized survey of German universities on their focus on new technologies, knowledge
transfer and university spin-Offs. The survey was conducted in 2019 as part of a research project
for the Ministry of Economic Affairs of North Rhine-Westphalia. The survey aimed at 54,861
academic teachers at higher education institutions and had a return of 7,653 participants (response
rate: 13.9%). In addition, we make use of ten semi-structured expert interviews conducted in 2019.
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We distinguish entrepreneurial and non-entrepreneurial universities by looking at core
characteristics of entrepreneurial universities that are mentioned in the literature (Guerrero-Cano et
al. 2006, p. 4; Gibb/Hannon; EC/OECD 2012, p. 2, Bikse et al. 2016, p. 78, Sánchez-Barrioluengo
et al. 2019, S. 486) . These are especially the degree of university spin-off activities and of
cooperations with the university environment. In addition to our survey, we use the
Gründungsradar (spin-off radar), a separate survey from the SV Wissenschaftsstatistik that does
not address individual professors but universities. On that basis, we analyse the survey data both
qualitatively and with econometric methods.
While it is clear from the beginning that entrepreneurial universities are characterized more spin-off
activities, our paper looks deeper into structural issues that lead to different regional impulses from
entrepreneurial universities. Thereby, we concentrate on spin-off activities, regional innovation
cooperations and the impulses that result from these kinds of activities.
While the data analysis in respect to the differences between entrepreneurial and nonentrepreneurial universities is still going on, first results have been obtained. The first results show,
not surprisingly, that the proportion of professors at entrepreneurial university is higher who report
newly established firms out of university within the five years prior to our survey. Furthermore,
entrepreneurial and non-entrepreneurial universities don’t differ very much concerning the intensity
of cooperation with small and medium-sized as well as large enterprises. Interestingly
entrepreneurial universities exacerbate a slightly lower share of cooperation activities with spinoffs. A more supportive entrepreneurial ecosystem in the sphere of an entrepreneurial university
might be a reason for that observation. The self-assessment of the regional impact (e.g.
contribution of the university to the regional location, culture/leisure, innovation, and economic
stability) is in every case higher for entrepreneurial universities.
There are some limitations to our analysis. Our analysis only looks at the economic aspects and
leaves aside societal effects. In addition, also dynamic and processual aspects of entrepreneurial
universities compared to non-entrepreneurial universities can only be accounted for to a rather
limited extent.
Our analysis primarily leads to additional knowledge about the effects that can be expected from
fostering entrepreneurial universities. In addition, we get a glimpse about how the main barriers to
innovation and entrepreneurship differ between entrepreneurial and non-entrepreneurial
universities.
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Abstract 33
RESEARCH ON THE CONSTRUCTION OF ECOSYSTEM OF ENTREPRENEURSHIP
EDUCATION FROM THE KNOWLEDGE PRODUCTION MODE 3 PERSPECTIVE
Tao C.*
Nanjing University ~ Nanjing ~ China

Abstract text:
As the economy and social development, the entrepreneurial universities are now acting as the
leading engine of innovation, in replacement of government and industry, especially in developing
countries. Knowledge Production Mode 3 and Quintuple Helix Model make entrepreneurial
universities play the key role of innovation and entrepreneurship, including entrepreneurship
education, locally and globally. It is harmoniously synchronized with innovation, economic and
social development, and synchronized with the times.
In this paper, we expanded Triple Helix Model to Quintuple Helix Model with embedding “society”
and “environment” in, created a new entrepreneurship education ecosystem, which demonstrates
how “universities, government, industry, society, and environment”, working together and forming
up an interactively, dynamically modern education ecosystem. In the ecosystem, surrounding
entrepreneur and/or entrepreneurial learners, every factor plays multi-roles: universities play the
role of educator, guide, producer and decomposer; government is policy maker and supporter;
industry acts as incubator, capitalist, producer and consumer; society play the role of evaluator and
supervisor; environment refer to various natural environments.
The features of Knowledge Production Mode 3: pluralism and diversity, co-existence and coevolution, and mutual cross-learning of different knowledge and innovation modes; encouragement
of interdisciplinary thinking and transdisciplinary application: hybrid thinking in reference to different
systems and acting in different systems; Hybrid combination and/or use of different technologies;
combination of Mode 1 and Mode 2, combination and/or alternative analytical use of Triple Helix,
Quadruple Helix and Quintuple Helix. Therefore, Mode 3 explains why there is the new
entrepreneurship education ecosystem and how it comes true. The ecosystem best reflects the
features of Mode 3.
We initiated the entrepreneur and/or entrepreneurial learner as an independent factor in the
ecosystem, which is normally affiliated to universities in the previous study on entrepreneurship
education. Because entrepreneurship education is totally different from traditional higher
education, nowadays entrepreneur and entrepreneurial learners play not only consumers, but also
producers and decomposers.
In conclusion, the Mode 3 based entrepreneurship education ecosystem is the inevitable
development of the times, it best interprets the systematization, ecologicalization of
entrepreneurship education. Entrepreneurship education ecosystem generates innovation,
entrepreneurs, entrepreneurship, leadership, accountability and civilization, it also generates
enterprises, project, employment, tax and fund. It is harmoniously synchronized with innovation,
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economic and social development, and synchronized with the times.
【Chart attached】
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Abstract 38
UNRAVELLING THE TRIPLE HELIX THROUGH CASE STUDIES IN ACADEMIA. THE
EXPERIENCE OF THE DIRECTORATE RESEARCH, TECHNOLOGY TRANSFER AND THIRD
MISSION AT THE UNIVERSITY OF MODENA AND REGGIO EMILIA
Bedin E.[1], Bergonzini V.[1], Catellani G.[1], Chini I.[1], De Nittis L.[1], Di Maggio F.[1], Goldoni V.[1], Maria
Giulia L.[1], Lomi V.[1], Manzoli F.*[2], Minetti A.[1], Munari L.[1], Nobili S.[1], Barbara R.[1], Saendig N.[1], Sandroni
I.[1]
[1]

Università di Modena e Reggio Emilia ~ Modena ~ Italy, [2]~ Italy

Abstract text:
Purpose
In developing models of cooperation among academia, government and industry, the role of
research, technology transfer and third mission units inside the universities has assumed a pivotal
importance in the last three decades. In this poster, we show how the University of Modena and
Reggio Emilia (UNIMORE) has conceived, institutionalized and made operative its role of facilitator
of a constructive interaction among researchers, industries, government and citizens.
Originality and value
Three practical case studies accompany the presentation of how the Directorate of Research,
Technology transfer and Third Mission (DRTT) works at UNIMORE. More broadly, these cases
enable us to consider empirically the specific dynamic among the three composing parts of the
helix and to demonstrate the salient role of universities in knowledge-based configurations.
Design and methodology
This role is exemplified by the evolution of the Directorate in relation to its development and
services. The analysis is based on a qualitative case-study methodology. Data are collected from
multiple secondary sources at the university level, through document analysis and semi-structured
interviews with the Directorate personnel.
Results and findings
The story of how the Directorate settled its name of “Research, Technology transfer and Third
mission” among the central administration units of UNIMORE is a case study itself, mirroring the
transition from Mode 1 to the Triple Helix.
Before year 2000, the support given to researchers from the central management was let to the
initiative of the General Affairs Directorate; in 2000, the national and international research office
was created and in 2008 transformed in the Directorate “Education and Research”. Born in 2005
under the political input of the Ministry for Research and University, the industrial liaison office
(ILO) entered the Directorate in 2008. In 2015 the DRT acquired its autonomy. In 2018 the
inclusion of UNIMORE Third mission activities completed the design. Today, four offices compose
the Directorate: national and international research, technology transfer, public engagement
(DRTT).
Case study 1 - Center for Regenerative Medicine (CRM) and Holostem Terapie Avanzate
The creation of spin-offs implies big efforts in terms of application for local, national, public and
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private funds, and a systematic activity of stakeholders and public engagement.
With the support of ILO and in connection with the UNIMORE CRM - focused on basic and
translational research - the spin-off Holostem was founded in 2008 as profitable union among the
UNIMORE pioneering scientists and Chiesi Farmaceutici S.p.A.
CRM is an example of how all the DRTT offices effectively collaborate:
• in the last three years, the national research office supported the submission of three successful
project proposal, the participation to the national Cluster ALISEI and the regional Clust-ER Health,
and to the Emilia Romagna High Technology Network
• the international research office supported the participation to the H2020 EuroStemCell project
• in the IATRIS (Italian Advanced Translational Research Infrastructure) network, ILO is active in
the Intellectual Property working group
• the Third mission office accompanied the research group in the constitution of Le Ali di Camilla,
lively association aimed to empowering patients affected by Epidermolysis bullosa and other
epithelial diseases.
Case study 2 - Rigenerand
A second case study shows how DRTT facilitated the collaboration among medical
biotechnological research, local industries and funding agencies. The spin-off Rigenerand was
born in 2009, thanks to the partnership between a pioneering research group on cell and gene
therapy at UNIMORE and RanD s.r.l, a biomedical company. Soon after its constitution, and
thanks to the investment by the Principia III-Health SGR Fund and other local investors, the
prototype of a bioreactor ISOCULT was produced and a new 500 sqm cell factory was built.
Regenerand is located in the well-known biomedical Technopole of Mirandola (MO), financed by
the Emilia Romagna region and industries, and it has been recently authorized by AIFA to produce
cell and gene therapy products for human uses. Now the company has an independent limited
structure (srl).
The DRTT facilitated the constitution and participation of UNIMORE scientists to the regional ClustER Health, and the participation of its scientific coordinator to national and international projects.
Case study 3 - Modena Automotive Smart Area, MASA
MASA is private-public living lab to test, evaluate and implement connected and autonomous
vehicles within the city of Modena. In 2015, when the Italian Ministry of Education, University and
Research financed the Automotive Academy UNIMORE as “University Strategic project”. Two
years later, MASA was born as the result of the partnership between UNIMORE, the Municipality of
Modena and Maserati S.p.A.
DRTT facilitated the participation of several UNIMORE’s researchers to the national Cluster
Transport, to the regional Clust-ER Mechanics and Mechatronics, and to three nationally and
regionally funded projects. From 2015, 17 international projects (main programs: H2020, CEF,
ECSEL) were supported in the automotive area.
Impact and transferability
UNIMORE is a large university counting on 13 departments, 15 PhD schools, around 800
researchers and 700 administrative and technical staff.
The impact of its research support services has not just to be measured in quantitative terms, but
also qualitative:
• Since its settlement, ILO counts 43 spin-offs/start-ups approved by the academic committees and
157 registered patents
• In the last three years, the national research office supported the birth and financing of 245
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projects and the international research office that of 95 Horizon 2020 projects (14 as coordinators,
56 as partners, 25 as third parties)
• More than 200 events were supported by the Third mission office, both to engage researchers,
stakeholders and the general public
• DRTT organizes every year a one-week course aimed to train PhD researcher on the so-called
soft skills
• We make available to the University personnel guidelines to facilitate the participation to the main
national and international funding programs
• We periodically moderate thematic tables around the main interdisciplinary-interdepartmental
research lines (from robotics to climate change, from nanomedicine to gender equality).
DRTT work is an example of activities aimed at strengthening the intersection spaces connecting
university, business and governmental bodies.
In permanent transition, next step is to trigger new, genuine co-production processes, believing
that third mission and research are not separated entities but two complementary parts of the
same interfacing activity. When will its name change again?
References (Harvard style):
Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, p., & Trow, M. (1994). The new
production of knowledge: the dynamics of science and research in contemporary societies. Sage
Kellogg, D. (2006). Toward a post-academic science policy: Scientific communication and the
collapse of the Mertonian norms. International Journal of Communications Law & Policy, Special
Issue, Access to Knowledge, Autumn.
Nowotny, H., Scott, p., & Gibbons, M. (2003). Introduction: ‘Mode 2’ Revisited: The new production
of Knowledge. Minerva, 41(3), 179-194.
Etzkowitz, H., & Leydesdorff, L. (2014). The endless transition: a ‘Triple Helix’ of universityindustry-government relations. Minerva, 203-208.
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Abstract 49
“IS ENGAGEMENT KEY?” - HOW DOES THE ENGAGEMENT WITH UNIVERSITY SUPPORT
MECHANISMS INFLUENCE ENTREPRENEURIAL SELF-EFFICACY AND NEW VENTURE
PERFORMANCE?
Ottmann L.*, Greven A.
Innovation and Entrepreneurship Group (WIN), TIME Research Area, School of Business and Economics, RWTH Aachen
University ~ Aachen ~ Germany

Abstract text:
Purpose
This study empirically examines the interplay of the engagement with entrepreneurial university
support mechanisms, the academic entrepreneur’s self-efficacy and the new ventures. It answers
several research calls for exploration of institutional mechanisms that encourage academics
engaging in entrepreneurial activities and help understand how these mechanisms effect individual
capabilities as well as new venture success (e.g., Fini et al., 2011; Grimaldi et al., 2011; Hsu et al.,
2019; McGee and Peterson, 2019; Newman et al., 2019).
Originality and value
The recognition of higher education institutions as source of technology transfer to economy has
attracted major attention within academic research, practice and policy (Azagra-Caro et al., 2017;
Tseng, Huang and Chen, 2020).
The relevance of university-industry relations as well as collaborative research is recognized by so
called Entrepreneurial Universities that aim to play a broader role as ‘regional innovation organizer’
(Etzkowitz, 2003). Many universities have adopted an additional goal, that emphasizes on
universities’ contribution to public value by economic and social development (Fini et al., 2018).
This objective is pursued by empowering individuals engaging in university-industry relations
(D’Este and Perkmann, 2011; Perkmann et al., 2013) and by transferring intellectual property into
spin-offs (Fini et al., 2011).
Several university-level measures to foster such academic engagement and academic
entrepreneurship have been explored in recent literature, with a particular focus on technology
transfer offices (e.g., O’Kane et al., 2015) and incubators (Kolympiris and Klein, 2018).
However, there is comparably little research on other university support mechanisms and
especially on their assessment on value for new ventures. So far, no conclusions were drawn
about the efficiency of academic entrepreneurship support mechanisms (Hayter et al., 2018). This
missing connection is from theoretical as well as practical view highly relevant. Academics and
policy makers want to establish ideal institutional entrepreneurship support and therefore spent
large amount on support by universities as well as governmental programs.
Entrepreneurial self-efficacy impact people’s ability to achieve their goals, in that they impact
entrepreneurial intentions and facilitate their conversion into effective behaviors (Mcgee, Mueller
and Sequeira, 2009). As such, entrepreneurial self-efficacy has emerged as a key psychological
construct in entrepreneurship research (Miao, Qian and Ma, 2017). There is growing evidence that
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participation in entrepreneurial education and training programs enhances entrepreneurial selfefficacy (e.g., Zhao, Seibert and Lumpkin, 2010; Kubberød and Pettersen, 2017).
However, there is still a lack of understanding the factors that foster ESE. Our research will
address this issue by examining university support mechanisms and their effects on founder’s
entrepreneurial self-efficacy and new venture performance.
Design and methodology
To date, – to the best of our knowledge – there is no comprehensive overview of academic startups and spin-offs in the DACH region. Therefore, we have created a unique dataset through
gathering government-collected data from 6.9 million company entries in business registers. The
founding shareholders have then been mapped with social network data to filter entrepreneurs who
have been enrolled and/or employed at any university while founding their businesses.
Additionally, university-level data has been collected to enable controlling for macro-level factors
like university size, functional orientation and interdisciplinarity.
Our study is conducted through an online survey with academic entrepreneurs that founded their
ventures between 1998 and 2019. The data collection will be completed by end of October 2020
with more than 270 respondents.
The independent variable is operationalized by the engagement with university support
mechanisms, whether the academic founder made use of a measure which was provided at the
respective university. Therefore, a list of 15 established support mechanisms previously used in
academic entrepreneurship research (e.g., Fini et al., 2011; Van Looy et al., 2011; Bergmann et
al., 2018; Hayter et al., 2018) is provided, that vary from informal (e.g., provision of facilities such
as tools, machines, laboratories) to formal (e.g., financial support or accelerator programs).
As mediating variable, the well-established measure of entrepreneurial self-efficacy is applied
using the scale developed and validated by Mcgee, Mueller and Sequeira (2009). The dependent
variable is new venture performance measured by a combination of strategic and financial
performance operationalized by the scales of Schilke (2014) and Sheng, Zhou, & Li (2011).
Expected results and findings
We expect to show correlations between the actual usage of university support mechanisms and
the academic entrepreneur’s entrepreneurial self-efficacy as well as a positive effect on new
venture performance. Since scholars found that participation in entrepreneurship education led to
develop higher entrepreneurial self-efficacy beliefs (Shinnar, Hsu and Powell, 2014) we expect to
find additional correlations between other support mechanisms and specific dimensions of
entrepreneurial self-efficacy.
In addition, we suspect that the positive effect of usage of specific university support mechanisms
on new venture success take place through a mediation with entrepreneurial self-efficacy.
To increase the robustness of our study we use several control variables on the individual level
(e.g., gender, age, background of studies and prior entrepreneurial experience) as well as on
university level (such as size and interdisciplinary) and on firm level (e.g., industry, firm size and
degree of technology).
Implications
Our research represents one of the first empirical study that analyses the impact of various
university support mechanisms on founder’s intrinsic and new venture performance.
It directly addresses the question how academic entrepreneurs’ engagement with different
university support mechanisms is related to their belief in different dimensions of their ESE and
what implications it has on the new venture performance.
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The contribution to entrepreneurship research is threefold: (1) We expect our findings to help
higher education institutions direct limited resources towards the measure sets that are most
effective in supporting academics to successfully engage in entrepreneurial. (2) Our study
advances the research on academic entrepreneurship by providing new insights into the
antecedents of entrepreneurial self-efficacy in the academic context. We will create a new link
between institutional theory and social cognitive theory. This will significantly enhance the
academic understanding of how institutions shape individual beliefs and their firms. (3) Our results
will provide indications as to whether the application of support mechanisms creates public value
and therefore to whether and to what extent higher education institutions are fulfilling parts of their
third mission objectives.
References (Harvard style):
Azagra-Caro, J. M. et al. (2017) ‘Dynamic interactions between university-industry knowledge
transfer channels: A case study of the most highly cited academic patent’, Research Policy.
Elsevier B.V., 46(2), pp. 463–474. doi: 10.1016/j.respol.2016.11.011.
Bergmann, H. et al. (2018) ‘The climate for entrepreneurship at higher education institutions’,
Research Policy. Elsevier B.V., 47(4), pp. 700–716. doi: 10.1016/j.respol.2018.01.018.
D’Este, P. and Perkmann, M. (2011) ‘Why do academics engage with industry? The
entrepreneurial university and individual motivations’, Journal of Technology Transfer, 36(3), pp.
316–339. doi: 10.1007/s10961-010-9153-z.
Etzkowitz, H. (2003) ‘Research Groups As Quasi Firms’, 32, pp. 109–121.
Fini, R. et al. (2011) ‘Complements or substitutes? The role of universities and local context in
supporting the creation of academic spin-offs’, Research Policy. Elsevier B.V., 40(8), pp. 1113–
1127. doi: 10.1016/j.respol.2011.05.013.
Fini, R. et al. (2018) ‘Rethinking the Commercialization of Public Science: From Entrepreneurial
Outcomes to Societal Impacts’, The Academy of Management Perspectives, 32(1), pp. 4–20. doi:
10.5465/amp.2017.0206.
Grimaldi, R. et al. (2011) ‘30 years after Bayh-Dole: Reassessing academic entrepreneurship’,
Research Policy. Elsevier B.V., 40(8), pp. 1045–1057. doi: 10.1016/j.respol.2011.04.005.
Hayter, C. S. et al. (2018) ‘Conceptualizing academic entrepreneurship ecosystems: a review,
analysis and extension of the literature’, Journal of Technology Transfer. Springer US, 43(4), pp.
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03 - Responsible Research and Innovation, stakeholders' engagement and social innovation practices in regional ecosystems

Abstract 16
PUBLIC ENGAGEMENT IN SCIENCE BETWEEN INSTITUTIONALIZATION AND
INDETERMINACY: THE ITALIAN CASE
Cataneo A.*[1], Marchi G.[2]
[1]

Unibo ~ Bologna ~ Italy, [2]Unimore ~ Modena ~ Italy

Abstract text:
Background – Public Engagement (PE) in science has been defined as a set of: “activities pursuing
a dialogue among researchers, citizens and other stakeholders and searching for a democratic
participation of citizenship in decision-making process” (EC, 2015). Public engagement
corresponds to the need to establish a dialogue between scientists and the public, and the need for
questions, opinions, expectations and values of citizens and different actors to reach decisionmaking bodies, in this case about the development of science and technology. It also recognises
the desirability of citizens’ effective participation in the process of science, with participation being
a democratic right and duty (EC, 2015).
While in the past the relationship between scientists and society was mainly considered as a oneway, top-down communication process in which the scientific community tried to inform and
educate the general public about science, in the latest twenty years PE has been growingly
conceived as a bi-directional interaction process, where, for scientists, it becomes fundamental to
dialogue with public through practical experimentations and social reflection about the meaning of
science for society (Van Est, 2011). The interaction between science and society, therefore, has
become a collaboration with the aim to answer to the values, needs and expectations of society
(Mejlgaard et al., 2018). The adoption of a Triple Helix (TH) perspective (Etzkowitz, 1993) can offer
some insightful contributions to the debate on PE as an interacting process. In fact, PE activities
tend to involve not only interactions between the University and the Business institutional spheres
in specific scientific fields, but also interactions between University and other-than-business
audiences in a wider set of disciplinary fields. Governmental institutional bodies have a legitimate
interest in facilitating PE as a knowledge-sharing interaction process, since it has been recognized
as a key element in research and innovation (R&I) policies in Europe. Furthermore, national and
regional policy agencies have an important role in regulating and structuring the PE activities, thus
favouring the process of institutionalization of PE as a legitimate and relevant activity within the
Higher Education Institutions (HEIs) systems. PE is currently under institutionalisation in many
European countries and the role of regulatory institutional spheres is paramount in structuring
better PE activities. In fact, although the role of PE as a driver of social innovation practices in the
innovation is widely recognized, there still remains ambiguity in the use of PE concept.
Indeterminacies in PE definition and the related fallacies in Universities’ PE strategy may inhibit the
performance of PE interaction practices, thus limiting the effectiveness and the extension of TH
innovation models. This is particularly relevant at the regional level, where PE activities of
Universities are mainly offered to local third parties.
Purpose – The aims of this research are twofold. We want to qualify how the indeterminacy factor
affects universities’ PE performance by pointing out inefficiency elements. Secondly, we propose
some insights for universities to reduce the indeterminacy of PE policies and, in this way, to
improve efficiency in PE implementation and performance as active promoters of public
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participation with science in the society.
Design/methodology/approach – The study adopts a qualitative approach and develops the case
study of PE institutionalisation process occurred in Italy within the academic context. The service
productivity perspective (Gummesson, 1995; Grönroos, & Ojasalo, 2004) is applied as theoretical
framework in order to frame PE as a knowledge-based service and find suitable indicators of
productivity and performance. Furthermore, the analysis uses primary data obtained through
interviews to a set of 26 privileged informants on PE and secondary data referred to policies and
regulations on PE.
Findings – Through the analysis, some indeterminacy elements are identified in policies and
regulations produced in the institutionalisation process. The effects of indeterminacy are studied in
relation to the reception of the PE concept and the development of PE practices within the Italian
academic environment, as testified by the voice of privileged informants. In particular, the
indeterminacy is related to too wide definitions of PE, too heterogeneous PE’s typological activities
as well as not well identified application field. Then, based on the results of the evaluation
conducted by the Italian agency on PE performance and on interviews, inefficiency elements linked
to the indeterminacy factor have been identified. Many ways through which the indeterminacy
factor affects PE performance of universities in terms of inefficiency have been identified (presence
of PE activities that were not PE activities; presence of PE activities that were not aligned with the
general TM strategy of the assessed university; presence of PE activities missing a clear
organizational level of performance). Negative repercussions indeed are visible in the unalignment
between strategies and practices on PE, at several organisational levels or in lacking operational
processes utilising inadequate resources as well as in autoreferential dissemination activities.
Research implications – The paper highlights the connection between the indeterminacy factor that
affects the PE notion and the inefficiency elements that characterizes the PE performances in
Italian HEIs. This implies that to improve PE performances and to increase PE service productivity,
universities have to face and solve the PE definition issues still open, to adapt their policies to this
refined notion of PE, and to ensure a good level of integration and alignment between their PE
practices and PE policies as defined in the European framework. Further, at institutional level, it
could help to use upstream strategic models to complete downstream assessment models in order
to avoid risks in terms of gaps and biases in understanding and in applying PE as a new type of
public goods and service for knowledge sharing and co-production.
Originality/value – Few empirical studies in the scientific debate have tried to investigate the effects
of indeterminacy of PE conceptualization on performance and its explaining factors.
References (Harvard style):
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Development Minerva 31(3): 326-360.
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Abstract 30
A QUADRUPLE HELIX APPROACH TO LOCAL SOCIAL INNOVATION: EXPLORING
GOVERNANCE ARRANGEMENTS AND THE ROLE OF UNIVERSITIES
Donati L.*, Bellandi M.
University of Florence ~ Florence ~ Italy

Abstract text:
Purpose:
The papers aims at advancing the debate over the social innovation concept and at exploring the
potential role that universities may play in social innovation practices. Social innovation is far from
being an established concept in the scientific literature (Pol and Ville, 2009; Cajaiba-Santana,
2014) and scholars belonging to different schools of thought have contributed to develop a wide
framework concerning social innovation meanings and applications (van der Have and Rubalcaba,
2016). Therefore, the social innovation concept will be deepened adopting a territorial development
perspective. Indeed, social innovation is able to sustain the rise of new governance arrangements
at local level, acting as a mechanism through which new social relations are generated within
communities, allowing actors of different nature to collectively take decisions over new local social
needs (Moulaert et al., 2013). This perspective led scholars to associate social innovative practices
with the concept of quadruple helix (QH) collaboration between government, industry, university
and civil society (Howaldt et al., 2016; Carayannis et al., 2019; Domanski et al., 2019). What
emerges from these contributions is that QH partnerships could be useful governance
arrangements to manage social innovation projects addressing pressing societal challenges or
wicked problems. Nonetheless, there is a lack of empirical evidence since very few studies have
addressed this issue (Carayannis et al., 2019). At the same time, a growing number of scholars are
putting their efforts in disentangling the role that universities may play in social innovation
(Benneworth and Cunha, 2015; Bayuo et al., 2020). Indeed, universities have mainly been
considered as crucial actors in sustaining technological innovation through technology transfer
practices within traditional third mission objectives (McKelvey and Zaring, 2018); therefore, further
understanding is needed on universities’ potential contributions in social innovation especially
when they engage in QH coalitions (Domanski et al., 2019).
Originality and Value:
The value of the paper lays in the new insights provided concerning two gaps identified in the
aforementioned literature. Indeed, i) the relationship between social innovation and the QH concept
needs to be deepened, especially in its governance dimension and ii) the role that universities play
in QH partnerships for social innovation deserves to be further investigated. The paper contributes
in filling these gaps by relying on original data stemming from the novel European program “Urban
Innovative Actions” (UIA). UIA aims at sustaining projects developed and led by European
municipalities in partnership with actors that could belong to the QH spheres and which tackle
urban-based wicked problems and societal challenges.
Design and Methodology:
The paper adopts an exploratory case study method (Yin, 2003) which addresses a subset of 10
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UIA projects based in different European countries. The empirical design has been guided by the
principles of theoretical sampling (Eisenhardt 1989) since the selected projects are meaningful
examples representing cross sectoral partnerships for social innovation which allow to investigate if
and how QH coalitions have intervened and which role has been enacted by universities. Data
have been collected from both primary and secondary sources and coded through the NVivo
software (Version 12).
Results and findings:
Results show that partnerships composed by actors pertaining to QH spheres are not easy to
manage as multiple agenda, interests and objectives sometimes conflict, creating barriers and
misalignments. In this context universities play a multiplicity of roles and pursue different
objectives. Indeed, they may act as provider of a certain technology, following traditional
technology transfer principles or they can support partners in mediating conflicts, pursuing
community-engagement objectives.
Limitations and implications:
The paper has relied primarily on secondary data: primary data would have been beneficial to
strengthen the results. However, the methodology adopted has allowed avoiding any subjectivity
bias due to the direct contact with projects actors. This has secured a certain degree of results
reliability. The paper has also some useful policy implications: caution should be paid when
designing policies to sustain social innovation at local level. Municipalities could lack effective
leadership to manage and implement challenging projects as requested by the UIA program. A
multi-level governance (e.g. with regional government) would be beneficial. Furthermore,
universities seem to be engaged well beyond technology transfer practices, therefore university’s
managers should carefully recognize the emerging potentiality of university's communityengagement activities within the wide framework of university’s third mission.
References (Harvard style):
Bayuo, B. B., Chaminade, C., & Göransson, B. (2020). Unpacking the role of universities in the
emergence, development and impact of social innovations–A systematic review of the literature.
Technological Forecasting and Social Change, 155, 120030.
Benneworth, P., & Cunha, J. (2015). Universities’ contributions to social innovation: reflections in
theory & practice. European journal of innovation management. 18(4), 508-527
Cajaiba-Santana, G. (2014). Social innovation: Moving the field forward. A conceptual framework.
Technological Forecasting and Social Change, 82, 42-51.
Carayannis, E. G., Grigoroudis, E., Stamati, D., & Valvi, T. (2019). Social business model
innovation: A quadruple/quintuple helix-based social innovation ecosystem. IEEE Transactions on
Engineering Management.
Eisenhardt, K. M. (1989). Building theories from case study research. Academy of management
review, 14(4), 532-550.
Howaldt, J., Kaletka, C., & Schröder, A. (2016). Social Entrepreneurs: Important Actors within an
Ecosystem of Social Innovation. European Public & Social Innovation Review, 1(2).
McKelvey, M., & Zaring, O. (2018). Co-delivery of social innovations: exploring the university’s role
in academic engagement with society. Industry and Innovation, 25(6), 594-611.
Moulaert, F., MacCallum, D., & Hillier, J. (2013). Social innovation: intuition, precept, concept. The
International Handbook on Social Innovation: collective action, social learning and transdisciplinary
research, 13.
Pol, E., & Ville, S. (2009). Social innovation: Buzz word or enduring term?. The Journal of socioeconomics, 38(6), 878-885.
119

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems
Van der Have, R. P., & Rubalcaba, L. (2016). Social innovation research: An emerging area of
innovation studies?. Research Policy, 45(9), 1923-1935.
Yin, R. K. (2003). Applied social research methods series. Case study research: Design and
methods, 5(1). Sage

120

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems

01 - Boosting sustainable development through smart partnerships

Abstract 47
DEVELOPING THE SUSTAINABLE DEVELOPMENT GOALS THROUGH A TRIPLE HELIX
STRUCTURE: THE CASE OF A RESEARCH CENTRE IN BRAZIL
Mascarenhas K.L.*, Meneghini J.R.
Research Centre for Gas Innovation ~ São Paulo ~ Brazil

Abstract text:
Overview
The United Nations (UN) has developed the 2030 Agenda, proposing 17 Sustainable Development
Goals (SDGs) and 169 associated targets to address relevant issues on sustainability and the
quality of life (Sachs et al., 2019). The oil & gas sector has been challenged to make efforts to
provide cleaner and affordable energy, at the same time as it reduces greenhouse gas emissions
from the production and use of fossil fuel. Together with other carbon dioxide (CO2) large emitters
as industry and power production plants, these emissions are the leading cause of global warming
and require climate action. This commitment towards SDGs, aligned to Paris Agreement, both
launched in 2015, is to hold temperature rises to no more than 2oC, preferably maintaining it below
1.5oC, based on scientific studies and evidence reasoning the threat of severe and irreversible
damages otherwise (Global CCS Institute, 2019; IPCC, 2018).
However, these problems and questions comprised by the SDGs advocate to the complexity of
technology development, economic progress, society’s wellbeing, as well as environmental
preservation. Reacting to that demand, industry together with the university, and sometimes
government, have been partnering to work jointly on several actions such as developing energy
sources and methods to reduce greenhouse gas emissions in a move towards a low carbon
society (Nhamo, Odularu and Mjimba, 2020).
This paper aims to provide, insights into the capabilities of the triple helix (Leydesdorff and
Etzkowitz, 1996) relationship among university, industry and government to promote sustainable
growth and to foster development that contributes to the achievement of the Brazilian Agenda 2030
targets. To do so, this paper explores the potentiality of sustainable development through smart
partnerships, presenting the case study of a Brazilian research centre born in a triple helix
innovation model, from the partnership among the public University of São Paulo, funded by the
government state of São Paulo agency (FAPESP) and the private company Shell. This study
advances the analysis of the possible contributions of research centres, universities, companies
and government agents to incorporate the SDGs within their outputs. These topics remain mostly
unexplored and poorly understood. This discussion may inspire other research centres or triple
helix constituents to align their efforts towards the SDG framework seeking to more effective
involvement with the broad real-world problems.
Methodology
The centre named Research Centre for Gas Innovation (RCGI), object of this study, was
established in December 2015 as an Engineering Research Centre, which is a FAPESP
programme developed in partnership with a company, focused on open innovation through the
dissemination of knowledge and technology transfer to the market by licensing and start-ups.
Currently, the centre holds 46 projects under development by about 380 researchers, focused on
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innovation, aiming at the sustainable use of natural gas, biogas as well as hydrogen, and since
2017, it includes Carbon Capture and Storage (CCS) technologies to address greenhouse gases
mitigation (Mascarenhas et al., 2020; RCGI, 2020).
The analysis of that centre aims to present a practical approach of a case study, mainly grounded
on the description of qualitative data (Yin, 2018). The method used comprised of three steps: i) the
gathering of a group of eight senior participants of the centre knowledgeable about the RCGI and
its projects, as well as the SDGs, of which six were from the university and two from the oil & gas
company, ii) the data collection through the group analysis of the objectives and outputs of the
centre and its projects vis a vis the SDGs targets, iii) the data summary through a descriptive and
analytical-deductive approach (Vaismoradi, Turunen and Bondas, 2013), supported by a literature
analysis on university-industry-government collaboration, the SDGs and the Brazilian energy and
oil & gas sector.
Results
Results of such analysis demonstrate the alignment of RCGI and its projects towards the SDGs,
manly the SDG#7 (cleaner and affordable energy to all) and the SDG#13 (climate mitigation) which
are directly related to the mission and vision of the centre. The actions of the RCGI enable
impacting many more SDGs, to mention a few, the SDG#17 (partnership) represented by the triple
helix structure in which the centre is established, and the several national and international
collaborations, the SDG#4 (education) through the pillar of the dissemination of knowledge, the
SDG#9 (industry innovation and infrastructure) as the projects develop technologies for the
industry, with relevant spillovers on SDG#3 (health) as the technologies aim to improve the quality
of the air.
Some remarks of this study are:
• The SDGs are a framework capable of orienting research and development, although research
projects need to reach implementation for them to provide a real contribution to the goals.
• Universities and research centres enable the development of knowledge to be applied, but the
triple helix structure boosts the effective implementation through industry market approach and
government support.
• Lessons learned show the relevance of working together with society to implement projects and
technologies that impact in the local territory and livelihood environment.
• Long-timeframe research, as the projects held in the centre, can benefit by aligning their efforts
towards the SDGs, creating a sustainability mindset.
• Dissemination of knowledge about the SDGs is needed for all whether for government, industry,
academia, media or society.
Conclusion
The study demonstrates the relevance of the SDG as a framework to direct research,
development, commercial application, legislation and all approaches based on a sustainability
mindset. The triple helix is a model that has the potential to advance innovation into the market and
contribute towards the achievement of the Agenda 2030 targets proposed by the UN, as it enables
knowledge developed in the university or research centre to be applied in the market through
support from industry and government. The study can we widely utilized as a first step to align and
involve everyone from academy, industry, government, media and society in the understanding
and pursuit of sustainability.
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Owner:
The RCGI – Research Centre for Gas Innovation appears as a world centre for advanced studies
on energy transition for the sustainable use of natural gas, biogas, hydrogen and management,
transport, storage and usage of CO2. The centre, based at the University of São Paulo, is the
result of FAPESP partnerships in support of high-level scientific research for the development of
the energy sector. Its activities are based on three pillars: research, innovation and dissemination
of knowledge.
The RCGI brings together a team of researchers from various fields of science and technology for
the development of the gas and energy industries. The projects are structured in five research
programmes: Engineering, Physical-Chemistry, Energy Policies & Economics, CO2 Abatement
and Geophysics. With the integration of researchers and the complementarity of their programmes,
the RCGI offers innovative solutions to the technological problems on energy transition related to
natural gas, biogas, hydrogen and CO2 emissions as well as providing support for the
improvement of energy policies in the State of São Paulo, in Brazil and worldwide. In particular, it
intends to increase the competitiveness of the industry of São Paulo and inform society of the
enormous economic potential in the use of natural gas, biogas and hydrogen as sources of energy
in the years to come.
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04 - Empowering local communities through big data, internet of things and artificial intelligence

Abstract 56
LIFELONG LEARNING CLIMATE MONITORING AND THE ECOLOGICAL GOVERNANCE
AIDED BY BIG DATA
Wang Y.*
Linyi university ~ Linyi ~ China

Abstract text:
1.Purpose
Learning is the existence of human being. Learning is integrated with life and working aided by
new media and big data. The open access of knowledge, the ubiquitous learning makes learning
more flexible. In order to make a positive use of high technology to improve human’s learning
efficacy and well being, to promote active and constructive citizenship and promote employability,
to reduce educational divisions and promote equality and grow, it’s necessary to construct a
lifelong learning ecology.
2.Originality and value
2.1 Construct a lifelong learning monitoring index based on theoretical study and empirical
analysis.
On the basis of theoretical and empirical research, this paper constructs a lifelong learning
monitoring index system and selects and sorts the indexes at different levels: individual-knowledge, ability, emotion, resilience, output and learning participation; Environmental conditions- resource openness and access; investment, training, information technology, cultural
environment; national and regional strategic planning and system of lifelong learning, with different
weights. Using CIPP model (scenario-input-process-output) to enhance monitoring evaluation and
dynamic improvement. Each indicator point is weighted differently based on correlation analysis,
factor analysis, and analytic hierarchy process, and is associated with action plans, achievement
levels, and continuous improvement of monitoring data.
2.2 To build a lifelong learning ecological culture circle
To give full play to the power of grass-roots organizations, in which learning-life-work reinforce
each other; Ecological cultural circle of individual-group-technology-environment are positively
adaptive with each other. Everyone is both a learner and a contributor.
2.3 Construct a life long learning ecological chain from learning to value.
To improving the supply chain of quality resources for lifelong learning.To promote the learning
ecosystem using monitoring index aided by big data; Monitor the global situation of new
technologies, learning resources and capital flows, positioning the opportunities and threats and
offer in-time consultant.
3.Design and methodology
3.1 Design and framework
The research framework is as follow:
Fig.1. The framework of lifelong learning ecosystem study and construction
3.2 Methodology
3.2.1 Bibliometrics
125

Triple Helix Summit 2020
Designing globally connected regional innovation ecosystems
Fig.2. Lifelong learning study trend
Bibliometric study(2020-11-15, data from WOS) shows that the first study on lifelong learning
appeared in 1965, and till 2010 reached the hottest. The keywords include: Lifelong Learning,
Access to Education, Adult Learning, Education Work Relationship, Employment Patterns,
Employment Qualifications, Equality, Inclusive, Human Capital,Needs Assessment, Open
Education, Ubiquitous Learning, Smart learning,etc.The research on lifelong learning includes
concepts, economic repaid, influencing factors, policies and laws, information technology and
learning ecology, smart architecture, inclusive learning, etc. The themes are related to politics,
economy, culture, the trend of reciprocal of science and technology is a sign of the progress of
human society.
3.2.2 Questionaire
The author constructs a framework for questionaire from three dimensions:psychological,
physical,social; individual, group, and society; human,architecture and policy. The content
includes:participation time spent in education and training;the purpose, the source of financial
support (public, employer, self) ,perceived benefits (job-related, societal, personal), perceived
demand (needs and interests),perceived motives (job-related, societal, personal), perceived
obstacles to participation,transparency of learning offer (information and advice).Self reported
digital literacy, foreign language skills.Background variables includes: Individuals: age, sex,
educational attainment, field of education and training, labour market/employment status,
current/last job,nationality/citizenship/main residence, income(individual and family), size of
institution, a typology of obstacles to learning and a typology of expected outcomes (job-related,
societal and personal). The participants are inclusive:educationally and socially disadvantaged
persons, young people , adult and the retired,etc).Then designs three questionnaires and use both
online and offline. Big data mining and analysis were conducted on online learning satisfaction,
mental health and learning efficacy of primary and secondary school students and college students
before and after the "epidemic".
4.Results and findings
4.1 The index factors are similar without structure or value allocation based on quantitative and
qualitative research.
4.2 The lack of bi-driver model of“top-down” and “bottom-up”
4.3. The lack of connection between formal education and lifelong learning.
5.Limitations and implications
The smart construction is lack of financial support.Some suggestions are put forward: Firstly, to
construct the life long learning ecological model integrating the up-down and bottom-up models,
and to enhance the learning chain from learning to value; Secondly, to construct the lifelong
learning ecological culture circle and improve the learning climate; Thirdly, to integrate formal
education with lifelong learning and highlight the "learning power" for all augmented by smart
environment. (see figure3.）
The measures include: (1) Improve the ability of all learners to use new medial and knowledge
base for active self learning.(1) Construct multiple learning community with teachers, students,
clerks, workers, farmers, engineers, scientists and coordinators.(3) Evaluate the offer educational
services and products and their market value (content development, guidance services,educational
material production etc).

Fig 3. life long learning monitoring ecological model
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07 - Building the cities of the future trough smart infrastructures and sustainable planning

Abstract 24
GREEN-MOBILITY RESEARCH LAB: A JOINT UNIVERSITY-INDUSTRY RESEARCH
PROGRAM FOR THE DEVELOPMENT OF ENVIRONMENTALLY SUSTAINABLE MOBILITY
SERVICES
Cavina N.*
University of Bologna ~ Bologna ~ Italy

Abstract text:
Abstract— In the last decades, urbanization and the advance in technology led to an increasing
number of vehicles on the roads, resulting in more polluted air and more congested urban centers.
Time to destination or time to service accomplishment are parameters more and more considered
as KPI of quality of life within cities. Waste of time, in traffic or in queue, and the associated fuel
consumption and air pollution, may be mitigated thanks to the advent of Hybrid Electric Vehicles
equipped with telecommunication devices. In fact, the flexibility granted by multiple sources of
propulsion and the access to information on what is happening outside of the vehicle can clear the
way to predictive control strategies development. Predictive control strategies, otherwise named
eHorizon functions, can drive “the mobility user” to destination while optimizing energy usage and
time.
The green Mobility Research Lab (GMRL), a joint research collaboration between FEV Italia and
University of Bologna started in 2019, has defined a 4-years program to develop predictive control
strategies for vehicles. In the first 18 months of activity, GMRL has set up an innovative
development and simulation environment for the validation of predictive control strategies for
connected vehicles (developend by the GMRL itself), supported by cloud-based mobility services
with traffic simulation capability. The target is to ensure tests safety, repeatability and reliability to
replace the expensive and time-consuming conventional road tests. The simulation environment
consists of a connected Hardware-in-the-Loop (HiL) system to test the supervisory controller
(Hybrid Control Unit) where the predictive functions will be implemented. In addition to all the
advantages of a conventional HiL layout, it can send and receive data from cloud service providers
and nearby devices (such as route data and information from infrastructures and other vehicles).
The over-the-air interfaces between the powertrain controllers, the cellular network (LTE) and the
Intelligent Transportation Systems (ITS-G5) is handled using a custom connectivity control unit
with proprietary functionalities.
To test the data flow, the server initially provides the supervisor with route information through the
internet by using the cellular network. Then, the exchange of data between the simulated vehicle
and a real Intelligent Transportation System Station (ITS-S) is reproduced and verified. The
supervisor, therefore, sends vehicle maintenance data to the cloud-based control function. The
proposed approach makes it possible to test both short and long data exchange with real
controllers, and to lay the ground for predictive control strategies testing and validation.
Fig. 1. - Connected HiL system representation
Within this program, the Researchers, PhD and Master’s students of the Laboratory have identified
and will identify several predictive functions that can enable smart city services. In particular, the
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Zero Emission Zone (ZEZ) function is an algorithm that identifies city zones where only electric
drive is allowed and adapts the hybrid powertrain control strategies to guarantee the battery state
of charge required to drive the vehicle through the ZEZ in pure electric mode. The innovative
approach is based on the prediction of vehicle speed and trajectory within the ZEZ, to calculate the
amount of energy needed in the battery pack to complete such mission, using a mathematical
model of the vehicle dynamics. Once the expected energy consumption within the ZEZ has been
estimated, the calculation of the battery state of charge to complete the city event in pure electric
mode can be performed, and such value can be set as a target for the strategy that optimizes the
energy consumption from the starting point of the trip to the ZEZ beginning. The developed
predictive functions can be named eHorizon 2.0, functions that run in cloud with HPC (to
differentiate them from the ones that run in vehicle based on traffic update information only).
Fig. 2. - ZEZ function with predictive speed and energy management
The ZEZ function could be directly integrated within the program of the Comune di Bologna for a
dynamic and environmentally protected traffic zone (dynamic ZTL). The working principle is the
following: the Comune di Bologna “publishes” in a Smart City platform the data (opendata)
regarding the actual dynamic ZTL and the ZEZ function, in combination with navigation route
calculation, will adapt the powertrain functions to accomplish the ZTL limitation or rules. This is the
only way to not “stress” the driver to collect all the necessary information of the city destination
before start of the journey.
The GMRL established partner cooperation with CINECA to test ZEZ and dynamic ZTL in a cloud
and HPE environment. Other cooperations are with Dedagroup, for identifications of smart city
services necessity and with Carmenta for the optimization of the vehicle trip, thanks to their
TraficWatch platform that communicate the optimal speed profile to the vehicle control supervisor.
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Abstract 26
SÜDERELBE INNOVATION ECOSYSTEMS MOSAIC CYCLUS DESIGNING OF CULTIVATION
PATTERNS
Pietsch J.*
Ecosystems Cultivation Office ~ Hamburg ~ Germany

Abstract text:
Süderelbe Innovation Ecosystems
Mosaic cyclus designing of cultivation patterns
Prof. Dr.-Ing. Jürgen Pietsch
Hamburg/Germany
Themes: 02/09
Keywords: cultivation patterns, mosaic cyclus designing, cultural landscapes
The article uses the example of the Süderelbe Innovation Ecosystem to make the previously
neglected ecosystem term fruitful for Innovation Ecosystems. Its usual use, whether in innovation
or IT ecosystems, usually indicates an empty metaphor, but at least insufficient definitions. We
assume that Innovation Ecosystems can benefit from ecosystem theory for positive development here cultivation.
In general, everything can be described as Ecosystem - the term has long since moved away from
the bioecological roots. (Granstrand, Holgersson 2020) here is still no usable Innovation
Ecosystems typing, let alone an assessment of how successful Innovation Ecosystems should be.
But they are not simply there (as maybe in the imagination) - they need genesis / succession - the
best thing is cultivation. With this contribution, a first approximation takes place in order to
successfully manage and cultivate Innovation Ecosystems. This enables the temporal dynamics, in
particular “young” regional Innovation Ecosystems, to be explained and used.
Cultivating Innovation Ecosystems enables optimal succession conditions using specific site
conditions. The Süderelbe area is developing into an Innovation Ecosystems model region through
various ecosystem drivers. Its core, the Harburg district, has developed into a magnet for
technology companies in recent years.
The Süderelbe region has a wide-ranging research and training landscape, a strong regional
economy shaped by medium-sized companies and a committed and innovative partnership
between municipalities and the private sector: this makes it generally future-proof, but the
prospects due to the corona crisis are massively questioned and new ones Succession paths
necessary and likely. The corona pandemic is seen as a real experiment to check the resilience of
the Innovation Ecosystems.
For understanding, several terms from ecosystem theory are introduced as concepts:
Succession: The concept of succession (Odum, E. 1991) is based on the hypothesis that the
ecosystem elements change a location and that this change in turn results in a change in the
elements, even if all other factors remain the same. Succession can also be described as the
evolution of ecosystems. Such succession inevitably goes through InnoÖS. However, to use and
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promote them requires knowledge of succession conditions.
Mosaic cycle: The mosaic cycle concept (Remmert, H. 1991) is based on a recurring sequence
(cycles) of different development stages (succession stages) of ecosystems. Especially in the
current Corona faults, we see The Mosaic Cycle Concept as particularly useful for the cultivating
Innovation Ecosystems manager.
Ecological niche (Pocheville, A. 2015): sum of all adaptations to the abiotic and biotic factors under
which an organism lives (right to believe). Transferred to elements of an Innovation Ecosystems,
this becomes fruitful for the special future viability.
Ecosystem services: The term ecosystem service (Brown, T.; Bergstrom J.; Loomis J. 2007) in its
most common definition describes the “benefit foundations” or “benefits”, the people sourced from
ecosystems. Using this approach, we expect scalable statements for the following levels of
analysis:
• Ecosystem description,
• Ecosystem control,
• Ecosystem cultivation
By definition, each Innovation Ecosystems consists of different sub-ecosystems, of which 2 are
considered as examples for the southern Elbe region:
Aviation industry.
Biotech / LifeScience.
On these two original "clusters" (the conceptual precursor of ecosystems), the function of some
active ecosystem elements is analyzed and cultivation strategies are developed as examples.
Both clusters are ecosystem-dependent on the TUHH as an energy center.
TUTech was founded early on as an ecosystem-driving actor. The ambivalent role of an ecosystem
element can be determined from it. Started as an innovative transfer facility, TUTech has now
degenerated into an administrative resource management center - an example of a cognitive
lockin.
The HIT Technopark aims to enable innovations in modern working and living environments and
support them in growth.
Spatial dimensions of the Innovation Ecosystems:
Living + Working: Successful succession from Innovation Ecosystems requires structures of
knowledge-based society. A regional Innovation Ecosystems not only requires innovative
structures for research and added value, but also for the living conditions of the actors, as is well
known from Silicon Valley. In the Süderelbe innovation ecosystem, it is important to transform
residential areas that have so far been shaped by industrial society as attractive ecological niches to different scales - and to “charge” them positively. The OECD report currently contains
information on the need for action.
Since Corona, there has been a rapidly differentiating work landscape from "traditional" offices to
coworking spaces and the now hyped home office. Traditional offices will change faster and will be
characterized by agility, presence communication and corporate culture - places for the qualitative
coming together - see HIT. These working landscapes also form essential elements of the
ecosystems. The author proposed a “Harburg 21 Knowledge Park” as an anthropologically ideal
ecological niche in 2000 (Pietsch, J. 2000).
Problem communication between the actors: generally there is a lack of informal attractiveness -.
Individual actors such as HIT are working on this. For this reason, attractive meeting points and
ideas spaces are proposed as cultivating elements of knowledge-based landscapes. Away from
plantation management to diverse, flourishing Innovation Ecosystems cultural landscapes.
The Mosaic cyclus designing of cultivation patterns may be a role model for other regions, e.g.
open innovation city Bielefeld.
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Abstract 44
CHALLENGES IN THE DEVELOPMENT OF NEXT-GENERATION LITHIUM BATTERIES: THE
NEW HIGH-ENERGY SEMI-SOLID LITHIUM/OXYGEN FLOW BATTERY
Brilloni A.*[1], Soavi F.[2], De Giorgio F.[1], Poli F.[2]
[1]

Bettery Srl ~ Bologna ~ Italy, [2]University of Bologna ~ Bologna ~ Italy

Abstract text:
The development of next-generation batteries will be fundamental for the widespread of
electrochemical energy storage. This will boost the shift from a fossil-fuel-based economy to one
based on renewable, as our society is globally asking nowadays. Among the new technologies,
flow lithium batteries (FLBs) are attracting attention thanks to the combination in a unique solution
of the high specific energy of lithium batteries and the flexibility of design of the redox flow batteries
that, in turn, allow to decouple energy and power (Park et al., 2016). Different kinds of FLBs have
been proposed, including batteries featuring semi-solid anodes (anolytes) and/or cathode
(catholytes). Improvement in materials, cell design, and concepts are still mandatory to achieve a
leap forward in the next battery generation (Hatzell, Boota and Gogotsi, 2015; Ventosa et al.,
2015).
Bettery Srl is an Italian Innovative Startup that aims to bring into the market a radically new battery
concept, i.e. NEw Semi-Solid flow lithium OXygen battery (NESSOX). This new concept combines
the high energy density of Li/O2 batteries with the flexibility and scalability of redox flow batteries.
NESSOX features a lithium metal anode and a semi-solid, flowable catholyte, and displays the
highest practical specific energy and energy density ever reported up to 500 mWh cm-2, and
current densities up to 4 mA cm-2. Thanks to the flowable nature, a fast recharge by “catholyte
refueling” is also enabled (Ruggeri, Arbizzani and Soavi, 2016, 2018; Poli, Ghadikolaei and Soavi,
2019).
This technology will change the scenario of electrochemical storage introducing on the market a
radically new solution that will accelerate the shit to a low impact society. What is more, Bettery Srl
will contribute to the socio-economic growth of Italy and to the implementation of international
energy policies through the introduction to market of innovative advanced battery components and
systems.
The main technology challenges faced by BETTERY to bring NESSOX into the market are here
presented and discussed.
Owner:
Bettery Srl
Geographical origin:
Italy, Emilia-Romagna, Bologna
References (Harvard style):
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Abstract 46
EMBEDDING RESPONSIBLE RESEARCH INNOVATION IN SUSTAINABLE FORMS OF
PRODUCTION THROUGH CO-DESIGN
Cattabriga A.*, Formia E., Gianfrate V., Succini L., Vai E.
University of Bologna ~ Bologna ~ Italy

Abstract text:
Purpose and Methodology
The acceleration in the redefinition of economies, the change in demographic structures and
needs, the spread of new technologies and communication channels act in different ways, but
converge in their effects on all the European and global territories, raising up diffuse concerns
about loss of interest in social challenges by Research and Innovation Systems (RIS). At the same
time, these phenomena lead to the exclusion of vulnerable groups from specific societal benefits
and decision processes (OECD, 2018), together with restrictions in knowledge sharing among
different territorial actors, with an unequal distribution of resources and data (i.e. between SMEs
and corporations) (Robinson, 2015).
To tackle these issues, this paper purposes a new open approach, starting from a Responsible
Research and Innovation (RRI) -filtered re-definition of “territory” in terms of territorial capital
(Villari, 2018). The methological framework is based on a co-design system of practices (actionresearch projects) (Zamenopoulos, 2018), aimed at deconstructing the current binary modalities of
collaboration among Quadruple Helix (4H) stakeholders, boosting horizontality, agility and
interaction.
Originality and Value - The evolution of the participatory approach
In recent years there has been an evolution of collaborative and participatory methods due to the
intensification of citizen and stakeholders involvement, posing new challenges in terms of tools
(Alter et al., 2019), skills, approaches, organization, and governance dynamics (Turnheim and
Sovacool, 2019) and epistemologies (Hansson et al., 2018).
ADU’s investigation – on the different roles of design cultures in transformative processes of cities,
industries, and complex systems – is focused on the mapping of tools and approaches capable to
support spontaneous, unexpected, progressive, or sudden, predetermined or contingent mutations
linked to society.
The COVID19 emergency has highlighted how unpredictable the evolution of these phenomena is.
The drive for innovation has been unexpected and declined in various forms, ranging from selfmanaged to collective and institutional innovation, aimed at producing quick and effective
responses (Palanica and Fossat, 2020).
ADU’s approach investigates new ways to re-interpret relationships, increasing resilience to
emergencies, and enabling co-design as a practice for exploiting tacit knowledge as a driver of
innovation.
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The RRI perspective and the quadruple helix approach
The methodology, based on an iterative process, starts from the mapping of the different
approaches in the “collaborative practices” already in use by the different actors of the quadruple
helix, to increase an evidence-based understanding of co-design role in the different fields of
application:
- PAs and institutions work with participatory planning methodologies, involving communities and
citizens to improve their services, empowering them as actors of change;
- Communities conduct civic activism initiatives aiming to improve the relationship with the urban
context, adopting co-design as a mechanism for the democratization of society and knowledge;
- Companies adopt design tools at the management level to hypothesize new business scenarios;
- Academic & research participate in co-design processes by creating research practices to
express and listen to the different traditions of knowledge.
By deconstructing this verticality, ADU is prototyping a set of tools and practices (personalized,
generative and adaptive), integrated in a horizontally co-design RRI-oriented approach (Blok,
2015), to be adopted by the quadruple helix actors. This approach could represent key access to a
more responsible and collaborative RIS, including feedback loops and external linkages. The
adoption of continuous and iterative prototypes are oriented to engage SMEs, researchers and civil
society in the co-designing of more RRI-oriented production (Pavie et al., 2014), to new forms of
communication and collaboration, new services and products and patterns more suited to both
user and territorial needs. The co-design approach intends to support a transition:
• from linear to responsible iterative innovation,
• from closed innovation to responsible open innovation,
• from a low degree of citizens participation to research coalitions.
Co-design is considered a common grammar in projects’ development as a generative instrument
to shift towards a sustainable and community-centered innovation (Villari, 2019). Creating tools
and experiences and tailored solutions, territorial value chains will consider co-design as a core
innovation asset, being able to use it autonomously and sustainably in the long run, interacting with
their own communities (Unioncamere, Symbola, 2018).
Results and findings
Several past and ongoing projects contributed to suggest the general approach proposed in this
article; hereafter three of them are briefly reported:
C.R.I.C.C. The University of Bologna Research Center for Interaction with the Creative and
Cultural Industries aims to strengthen the regional production system by focusing on the designdriven integration between technology, applied research, and culture. CRICC is involving the main
Open Laboratories of the Emilia-Romagna region, to test and validate practices based on codesign activities for creative collaboration between citizens, associations, businesses, research
centers, institutions.
SUPERCRAFT. co-design practices and procurement dynamics in B2B contexts are strictly
related; we found that collaboration methodologies are affected by stakeholders' dimensions and
goals, product requirements and channel. The project, aimed at the conception and prototyping of
a new digital platform to support stakeholders collaboration among manufacturing SMEs, in the
context of tech-driven innovations, is bringing out the need for a co-design methodology based on
multiple factors such as the typology of innovation source or stakeholders combination, underlining
the non-applicability of rigid and universal processes.
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DESIGN FOR CULTURAL COMPLEX HERITAGE. The research project aims to highlight
collaborative design practices that are influenced by the local territorial culture and reinterpreted
through the concepts of responsible innovation. Mapping projects and approaches that have been
able to activate a change of relationship between the territorial actors, the intention is to create an
observatory of "Good design culture" and collaborative approaches (in Latin America and Italy), for
the development of new innovations and enhancement in a responsible and inclusive territorial
productive culture perspective.
Limitations and implications
The adoption of an action-research approach is mainly addressed to transform specific initiatives
and tailored or experimental projects in practices, to be codified in an iterative process, with
recognizable phases, tools and findings. These new codes foresee the integration of co-design
methodology in territorial productive dynamics to facilitate the adoption of an RRI approach in the
context of a redefinition of RIS, improving interactivity, openness and inclusiveness.
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Abstract 13
INSTITUTIONAL ENVIRONMENT AND INNOVATION IN STARTUPS: THE MODERATING
ROLE OF BUSINESS INCUBATORS
Marques N.D.S.[1], Sbragia R.*[2]
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Abstract text:
Purpose
Institutions, which set the rules of the game, have the ability to delimit companies’ agency field,
regardless of their size. However, small firms are commonly more vulnerable to external influences
because their competitive advantages tend to be less sustainable than large companies’
advantages, in case of an environmental change (Urban, 2016). This also shapes innovation in
these firms. Although the institutional perspective has been widely used in research on
entrepreneurship (Bruton et al., 2010), few articles on innovation use the institutional environment
as a basis (Turró et al., 2014). With this in mind, this study seeks to analyze the influence of the
institutional environment on innovation in startup companies, and understand the moderating role
that business incubators play in this relationship.
Originality and value
Much of the research carried out on this subject rests on cases (Manolova et al., 2008) or mainly
focuses on the formal regulatory environment (Djankov et al., 2002). However, the regulatory
aspect is only one within the complex institutional environment, with at least two other equally
important - the normative and the cognitive aspects -, which also reflect characteristics of the
institutional environment and need attention from researchers. Therefore, in this study, we analyze
the regulatory, normative, and cognitive variables, as part of the institutional environment, and their
associations with different types of innovation – of product, process, value, management and
business model -, present in startup companies. The use of these variables allows the analysis of
an original model, which amplifies the nature of the relationships and adds value to knowledge
field, as it enables understanding the individual relationships between the institutional environment
variables and the several types of innovation. To include the analysis of the moderating role of
business incubators on this relationship also contributes to the originality of the study, which leads
to insights regarding the performance of these organizations for stimulating innovation in incubated
companies.
Design and methodology
The study comprised a quantitative survey, through the application of self-answering
questionnaires to 205 incubated and 194 non-incubated startups, of which 118 and 186 firms,
respectively, returned their responses. In the end, 94 incubated and 116 non-incubated companies
showed valid responses and composed the research sample. For data analysis, we used
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Structural Equation Modeling techniques to test the hypotheses derived from the research model,
and the Measurement Invariance Test and Multigroup Analysis to check the moderation
hypotheses. To do that, we used SPSS and SmartPLS softwares.
Results and findings
The results indicate significant relationships between the institutional environment and the
innovations practiced in startups; however, they vary depending on the environment component
considered, and the type of innovation. The regulatory component of the institutional environment
showed a significant association with management innovation, but with an inverse relationship; that
is, companies operating in environments with an unfavorable regulatory aspect tend to innovate
more in management, to overcome the adversities imposed by that environment. The normative
component, in turn, had significant positive relationships with process, product and value
innovations, which shows the importance that standards and attributes defined by the market
assume in the innovation process of these companies. Yet, the cognitive component showed
positive and significant relationships only with management innovation. When considering the
moderating effect, whether or not the company belongs to a business incubator, we identified that
incubators moderate only the relationship between the regulatory environment and management
innovation; however, the nature of this relationship shows that non-incubated companies innovate
more in management than incubated ones. This result strengthens the findings that unfavorable
regulatory components tend to foster management innovations as a way of circumventing the
effects of this adversity. The results also showed that incubated firms, despite innovating less in
management, perceive the regulatory component of the institutional environment as more
favorable, compared to those not incubated.
Limitations and implications
Study results bring important implications for theory and practice. From a theoretical standpoint,
they represent an expansion of literature findings, showing the relationships between each type of
environment’s component and each type of innovation, individually. In addition, there are practical
implications: first for startups, which can learn, prepare, and take better advantage of the
environment where they operate, inside incubators, especially the normative environment; second,
for policy makers, who can extend their performance beyond the regulatory component; and third,
for the incubators, which can improve their role and support mechanisms for incubated companies.
However, there are some limitations, not only of sampling, but also of measurement, regarding
both the institutional environment and the types of innovation, since we used measures derived
from the perceptions of people close to the investigated phenomenon; this leads to limitations of
validity and reliability, as these measures may show variations in understanding and replicability.
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Abstract 50
THE ROLE OF PROXIMITY IN TECHNOLOGY DYNAMICS OF HIGH-TECH INDUSTRIES: THE
CASE OF BIOTECHNOLOGY AND AVIATION INDUSTRIES
Runiewicz--Wardyn M.*
Kozminski University ~ Warsaw ~ Poland

Abstract text:
The paper aims to explore the role of proximity in the formation, growth and dynamics of high-tech
industries, based on the cases of biotechnology and aviation industries. The study assumes that
certain types of proximities and the related network externalities assist the industry along its lifecycle – from a young to a more mature stage (Figure 1). The three major research problems are
being discussed: 1/specific nature and technology dynamics of the two high-tech industries:
biotechnology and aviation, 2/ the role of proximities – geographical, social,
cognitive/technological, institutional and cultural in stimulating Triple Helix networks, and 3/ the
relationship between technology dynamics and types of proximity. The study applies qualitative
research and case study methods in the two analysed high-tech industries. The author conducted
a qualitative research survey and the direct observation in the selected life sciences/biotechnology
ecosystems in the EU and the US, during 2018-2019 (Runiewicz-Wardyn, 2020). The author
compared the study findings with the similar surveys conducted in the aviation industry. The broad
goal of all surveys was to gain knowledge and insights on how R&D collaboration and innovation
processes in the two industries are determined by different types of proximities. The results prove
that despite different origins and founding models of the analysed high-tech industry clusters they
both display some similar as well as distinct patterns of inter-relationships between different types
of proximities, knowledge spillovers and technological dynamics. The presence of high
physical/geographical, cognitive and organizational proximities within both industries contribute to
more dense social networks and interchange of knowledge. Furthermore, cognitive and
organizational proximities are the primary motives for innovation collaborations in the two sectors,
while geographical proximity allows biotechnology ecosystem players to have more informal
interactions. In fact, geographical proximity matters most when strong social networks already
exist. In case of aviation industry geographical proximity may compensate for the weak
organisational proximity. Cultural and social proximities increase more effective communication,
trust and knowledge sharing in both industries. Thus, brokerage and intermediary managers
should focus on narrowing organizational proximity in case of the aviation industry and
technological and cognitive proximities in the biotechnology industry. Furthermore, public and other
non-profit institutions should be more active in brokering, encouraging and reinforcing the crosssectoral cooperation at local, regional and global levels. The study findings suggest that more
focused policy measures are needed to optimise knowledge exchange and innovativeness within
the two types of high-tech industries ecosystems. Any polices should consider a complex set of
factors, such as human capital, long-term research strategies, and the innovative profile of
research institutions, the technological maturity of industries, the business strategies of firms, the
institutional, cultural and social realities of each high-tech cluster ecosystem environment. A policy
based on the limitation or replication of the supposedly best practices of other European and US
leading clusters should consider the local variation of social and cultural capital and go beyond
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one-size-fits-all solutions. The study has several limitations resulting from the rather small and
unequally distributed (across time and space) sample of the biotechnology and aviation industries
cluster case studies. There are at least several directions of the future research that stem from this
study: first, further surveys could help to develop a more in-depth and comprehensive view of the
role of proximity and relational capital behind the origin, growth and evolution of the specific hightech industries ecosystems; second, determine the role of social networks in strengthening the
innovation capacity of ecosystem players to respond, deal and transform as conditions in the
clusters’ ecosystems change; third, determine the role of local, national and global networks and
partnerships in maintaining high-tech industries’ internal technological dynamics.
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02 - Building and growing regional innovation ecosystems through industrial specialization and collaborations

Abstract 57
CREATION OF SCIENTIFIC AND INDUSTRIAL CLUSTER AS A BASIS FOR DEVELOPMENT
OF THE REGIONAL ECONOMY: THE CASE OF UZBEKISTAN TEXTILE
Usmonov B.*[1], Todeva E.[2]
[1]

Tashkent Chemical Technology Institute ~ Tashkent ~ Uzbekistan, [2]Research Centre for BusinClusters, Networks and
Economic Development (BCNED) ~ United Kingdom ~ United Kingdom

Abstract text:
The integration of science, education and production requires the joint use of the potential of
educational, scientific and industrial resources and capabilities in mutually beneficial activities.
These integration processes cover a wide range of different activities and are manifested in a wide
variety of forms. In the areas of training, for example, advanced personnel training and retraining
methods are used to underpin joint scientific research.
State support of science has increasingly become a priority for policy makers. National programs of
socio-economic development have appeared, aimed at both supporting promising innovations in
terms of economic breakthrough, and at stimulating socially-oriented scientific research and
developments.
Currently, a number of preferential measures have been launched in the Republic of Uzbekistan to
“stimulate research and innovation activities, to create effective mechanisms for the introduction of
scientific and innovative achievements in business and practice, to create scientific and
experimental specialized laboratories at higher educational institutions and research institutes,
such as science and technology parks (Sheregi, et.al., 2012). Science and innovation potential are
becoming the main factor in the country's economic development and investing in its Innovation
potential is seen as a strategic resource enhancing competitiveness in the world economic system.
The purpose of this paper is to review the changes in the policy framework that is introduced in
Uzbekistan to stimulate the transformation of the innovative capacity of at higher educational
institutions and research institutes, and to link this innovation capacity to the real economy. We
review the intersection of economic restructuring through Cluster policy implementation and the
infusion of innovation at cluster level, regional level and sectoral level with the example of cotton
and textile industry.
We compare the large-scale measures undertaken in Uzbekistan with educational reforms of
higher education system in developed countries and how these relate to the priority areas for
socio-economic development of individual countries. We discuss how the labour market for trained
and qualified personnel is formed at national and sectoral level and the dynamics of labour
demand that emerges at cluster level, and in particular at the newly established textile clusters in
Uzbekistan.
The main value and contribution of this paper is the in-depth analysis of the relationships between
cluster policy and educational reforms in Uzbekistan, and between skilled labour, technological
capabilities and business growth in the newly formed textile clusters in Uzbekistan.
In the context of the country's transition to an innovative path, the creation and development of
innovation centers that can not only generate technical ideas, but also bring them to
commercialization in the domestic and foreign markets are of particular importance. The
development of the national economy on an innovative path of development is associated with
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large-scale investments in human potential and strategic efforts to transform the inter-firm
relationships within the cotton and textile sector. Critical development target is the education,
ensuring the progressive development individual professional capacity and the society as a whole,
and in particular the sphere of science and higher education.
The creation of new higher educational institutions in Uzbek regions, the opening of modern
physical spaces of education and specialised personnel training, with increased institutional quotas
and development of life-long learning programs are important reforms in this direction, opening the
door for growth in the higher education system itself.
The paper is designed as follows: First, we review the literature on cluster growth and dynamics in
the cotton and textile industry around the world. We look in particular at how textile clusters
integrate supply chains and what type of inter-firm relationships emerge within these clusters. We
compare price-based market mechanisms with contract-based long-term collaborative
relationships, or subsidised relationships, and reflect on the restructuring of the restructuring of
supply relationships in the Uzbek textile clusters. Second, we look at the dynamics of educational
growth in Uzbekistan at national and regional level, linking it with the cluster development in
particular regions. Third, we discuss other factors, that are known to contribute to cluster growth,
such as small business support, entrepreneurship and management education, business start-ups,
technology park investments and other drivers that generate agglomeration effects and regional
concentration of business activities.
Finally, we review the current University-Industry linkages in selected clusters, and analyse
critically the capacity for knowledge transfer or commercialisation of science, and the new
emerging observations of business start-ups and spin-offs and research support measures
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