
Practitioners Proceedings of the
2018 University-Industry
Interaction Conference:
Challenges and Solutions for 
Fostering Entrepreneurial 
Universities and Collaborative 
Innovation



Practitioners Proceedings of the 2018 University-Industry  

Interaction Conference:  

Challenges and solutions for fostering entrepreneurial univer-

sities and collaborative innovation 

2018 University-Industry Interaction Conference 

London, United Kingdom 

June 20-22, 2018 

1



University-Industry Interaction: Challenges and solutions for fostering entrepreneurial 

universities and collaborative innovation 

ISBN 978-94-91901-33-1 

ALL RIGHTS RESERVED. This book contains material protected under International 

and Federal Copyright Laws and Treaties. Any unauthorized reprint or use of this mate-

rial is prohibited. No part of this book may be reproduced or transmitted in any form or 

by any means, electronic or mechanical, including photocopying, recording, or by any 

information storage and retrieval system without express written permission from the 

author of the specific chapter. 

2



Table of Content 

Jean-Pierre Segers 

StudentStartUP - Building Entrepreneurship Programs and Centers in the Limburg 

Region (Belgium) .............................................................................................................. 6 

Irene Sheridan, Daithí Fallon 

University-Industry Collaboration: Where to Next? ........................................................ 16 

Piero Messina, Teodora Secara, Christina Giannopapa, Isabelle-Duvaux Béchon 

ESA-enabled Cooperation Between Universities and Industry for Innovation in 

Space Activities  .............................................................................................................. 28 

Stefano Carosio, Fabrizio Dughiero, Andrea Berti  

Engaging SMEs with a Leading University, The Unismart University-Industry 

Interaction Model Leveraging On a Global Paradigm Adapted to Local Specificities... 38 

Pavel Náplava, Lukáš Zoubek, Jan Louda, Jan Kočí 

Establishing Successful Industry-University Cooperation on Start-up Principles  ......... 49 

Daniela Andreini, Eric Romano, Giuseppe Pedeliento 

How Can Marketing Enhance the Innovation Process in B2B Context? ........................66 

Elena Girasella, Vincenzo Filardi,  Girolamo Barbera, Paolo Patanè,

Alessia Cavallaro, Consuelo Votano, Francesca Pollicino, Silvia Marchionne,

Marcello Scalisi, Ralph Khairallah, Khalil Abboud, Sanaa Zebakh 

Establishing a Mediterranean Business Scouting Model ................................................ 78 

David B. Cameron, Thomas Østerlie 

SIRIUS: Collaboration Across the Digital Divides in the Oil and Gas Supply Chain .... 91 

Sophie Pellegrin, Vincent Mignotte, Bérénice Kimpe 

Career Development of PhDs, From Academia to Industry: How to Help the 

Transition by Using MyDocPro, an Online Skills Portfolio ......................................... 102 

Sandra Marin Ruiz, Minh Thi Ngoc Pham 

Implementation Model of a Tech-Based Entrepreneur Support Program and 

Its Impacts  .................................................................................................................... 116 

Juan A. Bertolin, David Cabedo, Miguel Angel Gonzalez 

Social Economy and Entrepreneurship as the New “battle-horse” in the Evolution 

of Science and Technology Parks ................................................................................. 130 



Alan C. Bickley, David H. Nash 

Building a Long Term Strategic University-Industry Partnership ................................ 146 

 

Morten Solgaard Thomsen  

A Guide to Successful SME Knowledge Collaboration ............................................... 155 

 

Natalia Martin-Cruz, Jose-Antonio Caminero-Granja 

IT Public Private Partnerships for Universities. The Case of SIGMA AIE .................. 160 

 

 

 

 



5



StudentStartUP - Building Entrepreneurship 
Programs and Centers in the Limburg 

Region (Belgium) 
Jean-Pierre Segers 

PXL University College, PXL-Business Founder/Chairman of StudentStartUP 

Abstract 
This contribution describes the strategic orientation of two HEIs (higher education institutions) in becoming 
fully engaged in entrepreneurship education within the emerging entrepreneurship ecosystem in the Lim-
burg region (Belgium).  Education and research are aligned with the development of the region and of the 
regional entrepreneurship ecosystem. Entrepreneurial ecosystems have emerged as one of the most dynamic 
forces shaping the economic performance of individuals, companies and regions. They have become 
important for (academic) research, regional policy objectives as well as regional economic performance. 
This approach is related to the entrepreneurial university concept and its role in stimulating economic 
growth but also sustainability and adapted business models through cooperative relationships between 
higher education, business and government.  

Entrepreneurial HEIs (higher education institutions) can act as ‘anchor institutions’, embedded within and 
committed to a region and to regional development. The entrepreneurial university as a regional anchor 
institution therefore has an important presence in the local community and makes a strategic contribution 
to the local economy. These activities go beyond the business school, extend across the institution and 
embrace the wider network. This involves alternative forms of entrepreneurship education via pedagogical 
innovations and practice-based learning outside the classroom.  

Regional entrepreneurship ecosystems are emerging with highly motivated student/academic entrepreneurs 
who are not just becoming future employees but alternatively are setting up their own business during their 
study program or after graduation. The HEI’s can provide this support directly themselves or refer potential 
entrepreneurs to specialized start-up support services within the regional entrepreneurship ecosystem.  

The proposed strategic model is that of a networked incubator. This is a type of business incubator model, 
which is well suited to grow businesses. It has some features in common with other incubators such as 
fostering and promoting a spirit of entrepreneurship and offers economies of scale. A networked incubator 
can provide tremendous value to a start-up team through connections that help forge crucial strategic 
partnerships, recruit highly talented people, forging of marketing and technology relationships between 
them and obtain important advice from outside experts. Networked incubators provide value through 
preferential network access, preferential access to potential partners and advisers. With the help of such an 
incubator, start-ups can network to obtain resources and forge partnerships with others quickly, allowing 
them to establish themselves in the marketplace ahead of competitors. 

The case of the Limburg region in Belgium is a good illustration of the networked incubator model. The 
Limburg Region is located in Flanders (Belgium) in the heart of the so-called ELAt knowledge triangle: 
Eindhoven - Aachen - Leuven - Liège. The region is currently migrating into an innovation driven economy 
with a greater potential for innovative entrepreneurial activity. An important feature of the emerging 
entrepreneurial ecosystem in the Limburg region is StudentStartUP, a joint venture of PXL University 
College (university of applied sciences) and Hasselt University. The PXL Center for Entrepreneurship - the 
later StudentStartUP - was set up in 2013 motivated by the belief that (under)graduates are not just 
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becoming future employees but alternatively are setting up their own business as highly motivated 
student/academic entrepreneurs.     

Keywords 
Entrepreneurship Education, Student-Entrepreneurship, Entrepreneurship Centers, Networked Incubators, 
Regional Entrepreneurship Ecosystem. 

1 Introduction 
This contribution describes the strategic orientation of two HEIs (higher education insti-
tutions) in becoming fully engaged in entrepreneurship education within the emerging 
entrepreneurship ecosystem in the Limburg region (Belgium).  Education and research 
are aligned with the development of the region and of the regional entrepreneurship 
ecosystem.  A regional strategic partnership alliance accelerates entrepreneurship driven 
education and research. 

For this purpose a mix of entrepreneurship education programs, seminars and dedicated 
events were introduced for all faculties and departments together with the partnership 
network.  The PXL Center for Entrepreneurship - the later StudentStartUP - was set up in 
2013.   

This paper is structured as follows: after a short review of the literature, the emerging 
entrepreneurship ecosystem in the Limburg region is outlined.   The StudentStartUP 
entrepreneurship center and other programs are then highlighted followed by a discussion 
of the findings and intermediate results. 

2 Literature review 
Entrepreneurial ecosystems have emerged as one of the most dynamic forces shaping the 
economic performance of individuals, companies and regions (Audretsch, 2017). They 
have become important for (academic) research, regional policy objectives as well as 
regional economic performance. This approach is related to the entrepreneurial university 
concept (Gibb, 2014) and its role in stimulating economic growth but also sustainability 
and adapted business models through cooperative triple helix relationships between higher 
education, business and government. 

Entrepreneurial HEIs (higher education institutions) can act as ‘anchor institutions’, 
embedded within and committed to a region and to regional development. The 
entrepreneurial university as a regional anchor institution therefore has an important 
presence in the local community and makes a strategic contribution to the local economy 
(Culkin, 2016). These activities go beyond the business school, extend across the 
institution and embrace the wider network. This involves alternative forms of 
entrepreneurship education via pedagogical innovations and practice-based learning 
outside the classroom. 
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A widely accepted strategic model is that of the ‘networked incubator’ (Hansen et al., 
2000; Roseira et al., 2014). This is a type of business incubator model, which is well suited 
to grow businesses. It has some features in common with other incubators such as fostering 
and promoting a spirit of entrepreneurship and offers economies of scale. A networked 
incubator can provide tremendous value to a start-up team through connections that help 
forge crucial strategic partnerships, recruit highly talented people with the 21st century 
skills, forging of marketing and technology relationships between them and obtain 
important advice from outside experts. Networked incubators provide value through 
preferential network access, preferential access to potential partners and advisers. With the 
help of such an incubator, start-ups can network to obtain resources and forge partnerships 
with others quickly, allowing them to establish themselves in the marketplace ahead of 
competitors.  

According to a country study for Belgium (Segers, 1989), the entrepreneurial spirit of 
educational institutions can enhance student start-up intentions.  Highly motivated student 
and/or academic entrepreneurs are not just becoming future employees but alternatively 
are setting up their own business during their study program or after graduation. The 
students participating in entrepreneurship education are more likely to start their own 
business and their companies tend to be more innovative and more successful than those 
led by persons without entrepreneurship education backgrounds (European Union, 2015).  

According to the latter European Union benchmark study (2015), participation in the     
entrepreneurship education programs connected to the Action Plan in Flanders (Belgium) 
led to students having higher entrepreneurial intentions.  While half of the students found 
having their own company a compelling thought, 33% of students thought they would 
indeed realise that wish.  This is an important finding as students’ company founding 
intentions seem to go together with creativity, innovation and other indicators related to 
risk-propensity.  A study from Wallonia (Belgium) on the ‘Entrepreneurship Spirit       
Program’ run by the Walloon Agency for Economic Stimulation showed that teachers 
and heads of schools at all levels of education who received specific training changed 
their attitudes and raised their interest in entrepreneurship.   Evidence from cases in 
Wallonia (Belgium) and other regions in the European Union indicates that raising the 
awareness of teachers of entrepreneurship increases the likelihood that they will engage 
in entrepreneurship, use relevant tools and actions and be more motivated to set-up 
entrepreneurial activities.  Moreover, they seem to be better able to support their students’ 
entrepreneurial learning processes.  

This process of change is illustrated by Fig. 1. 
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Fig. 1: Simple theory of change triggered by entrepreneurship education (European Union, 2015) 

3 Limburg region 

The case of the Limburg region in Belgium is a good illustration of the networked incu-
bator model.  The Limburg Region is located in Flanders (Belgium) – see Fig. 2. –  in the 
heart of the so-called ELAt knowledge triangle: Eindhoven (Brainport, Netherlands); Aa-
chen (Germany); Leuven (IMEC, Belgium) and Liège (Belgium).    

 

 

Fig. 2: The Limburg region (Belgium) within the ELAt triangle 
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Automotive production and consumer electronics R&D and production were the heart of 
the Limburg regional economy.  However, during the last decades, the Limburg region 
was struck by a massive shutdown of its large international anchor companies:   

› 2003-2004: PHILIPS production plant and R&D facilities (minus 3000 employees + 
subcontractors); 

› 2013-2014: FORD Motor Company production plant (minus 15.000 employees + 
subcontractors). 

The region is currently migrating into an innovation driven economy with a greater po-
tential for innovative entrepreneurial activity.  A strategic action plan was put into place 
– the so-called ‘SALK’-plan – to enhance the economic renewal and revitalization of the 
region.  One of the key goals is to strengthen and intensify the number of new startups 
and scale ups in the emerging regional entrepreneurial ecosystem.  

To reinvigorate the local economy, a number of high technology incubators were set up 
by the regional investment company LRM.  Their location, right in the middle of the 
“ELAt” triangle of technology hubs Eindhoven, Leuven and Aachen and with the Liège 
ecosystem nearby, provides an opportunity to partner with existing clusters and thus ex-
pand the horizon internationally (Tech.eu, 2015).  Moreover, LRM has multiple initia-
tives running simultaneously in the Limburg region including healthcare and medtech, 
cleantech, green- and energytech, drone technology, blockchain, virtual reality and inter-
net of things.  About one hundred startups and scaleups are now working on the former 
PHILIPS R&D-site, while the former FORD production site is migrating towards its re-
naissance in the industries of the future (industry 4.0; lead factories; 3D-printing).  This 
new and rapidly developing regional entrepreneurial ecosystem made a clear choice for 
open innovation and is triggering new and sustainable business models.  Currently, the 
top-5 technologies are hardware, software, data analytics, internet of things and 3D-print-
ing.   42% of the new firms in the Limburg region are startups; 41% are scaleups. 

4 StudentStartUP 
An important feature of the emerging entrepreneurial ecosystem in the Limburg region 
(Segers, 2016) is StudentStartUP (Segers, 2015; Bantani, 2017; Franco et al., 2018), a 
joint venture of PXL University College (university of applied sciences) and Hasselt 
University.  The PXL Center for Entrepreneurship - the later StudentStartUP - was 
launched in 2013 motivated by the belief that graduates are not just becoming future 
employees but alternatively are setting up their own business as highly motivated 
student/academic     entrepreneurs.   

StudentStartUP follows a quadruple helix approach, where the regional government, 
business partners, the two HEIs and the broader community (e.g. the city councils of 
Hasselt, Genk, Tongeren, Sint-Truiden) are working towards a common goal of changing 
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the regional mindset of risk adversity and the nurture of a more entrepreneurial future. 
The timeline with regard to the StudentStartUP project is presented in Fig. 3. 

 

 

Fig. 3: StudentStartUP timeline and milestones 

Backed by a vast network of likeminded entrepreneurs and partners, StudentStartUP helps 
student-entrepreneurs with their entrepreneurial endeavors.  StudentStartUP provides 
startup support as a means to foster undergraduate and graduate entrepreneurship. This is 
done by triggering and coaching student/academic entrepreneurs through 
entrepreneurship programs, seminars, workshops, business plan competitions and events.  
The student-entrepreneurs have access to and are part of the growing network of regional 
incubators, where they can obtain dedicated workspaces for the time they need to 
accelerate and scale. The student-entrepreneurs can build partnerships with other start-
ups and existing new technology companies and their (international) networks.  At both 
HEIs, aspiring student-entrepreneurs can  be granted a special status that provides them 
with a flexible study and exam schedule to make the best of their entrepreneurial venture.  

A number of strategic partnerships have been formed. StudentStartUP is closely linked to 
a public-private partnership network including: 

(1) employers organisations, i.e. VOKA-BRYO and UNIZO (strategy and 
support); 

(2) law (intellectual property issues); 

(3) tax advisory firms; 

(4) startup incubation via Belgian financial institutions and banks, i.e.                   
Startit@KBC, BNP Paribas Fortis innovation hub; 

(5) human resources specialists, i.e. SBB; 
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(6) the Flemish Enterprise Agency – Flanders Entrepreneurship and Innovation  –
and the European Regional Development Fund; 

(7) IMEC, a world-leading R&D and innovation hub.  Imec.istart is the business 
acceleration program set up to support tech start-ups with coaching, facilities 
and funding; 

(8) role models and business angels, e.g. Senior Consultants Flanders; 

(9) Blue Health Innovation Center (i.e. the former Microsoft Innovation Center);  

(10) Limburg StartUP, the regional startup umbrella organisation, of which 
StudentStartUP is a founding member.  

StudentStartUP is also connected to and benchmarked with similar projects within the 
European Union such as VentureLab (Liège ecosystem); Avans (Breda, Netherlands); 
HoGent Center for Entrepreneurship (Ghent ecosystem); RTU and Design Factory Riga 
(Latvia); Bantani network (Brussels/Wales). 

5 Results 

The impact and results of the StudentStartUP program on entrepreneurship education, 
pedagogy and practice within both HEIs is presented in the following section.  According 
to Gibb (2014), it is crucial to take into account the context of the departmental discipline.   
Thus creating opportunities for institution-wide offer and take-up.  By raising awareness 
of the importance of being entrepreneurial, StudentStartUP is working on getting buy-in 
from lecturers to include skills linked to entrepreneurship or intrapreneurship into the 
curriculum.  Entrepreneurship courses are offered across the different departments (PXL 
University College) and faculties (Hasselt University). 

The results for PXL University College show that the incentives by StudentStartUP have 
led to a permanent recruitment of student-entrepreneurs in all departments.  This is 
illustrated in Table 1. Approximately 350 student-entrepreneurs were coached by 
StudentStartUP in the period 2013-2017, originating from the business school, the 
departments Tech, IT, Media, Arts and Design, Education, Music, Media and Tourism 
and Social Work. 
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Table 1: StudentStartUP – results for PXL (all departments) 

PXL also runs an international summer school dedicated to entrepreneurship - IC4Life -, 
i.e. a multidisciplinary “creativity & innovation” program.

At Hasselt University,  there was a need for non-economic training in the knowledge and 
skills of business planning.  In 2016, the Faculty of Business Economics prepared two 
new extracurricular/optional  courses - 'building blocks for a business plan’ and ‘the 
theory and practice of a business plan’.  In 2016 thirty-five and in 2017 fifty students from 
all faculties signed up for a dedicated course to get acquainted with the DNA of 
entrepreneurship.   

Pitch Please! 

On a European level, Hasselt University and PXL University College are partners in a 
dedicated entrepreneurship education project – Pitch Please – supported by Flanders    
Entrepreneurship and Innovation (Bantani, 2017) and the European Regional 
Development Fund. The aim of the project is to develop an entrepreneurial ecosystem in 
student cities for youth and students (18-25 years of age).   

The Pitch Please project is based on the so-called entrepreneurial wave.  It is visualized 
in Fig. 4. below. 
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Fig. 4: Pitch Please – Entrepreneurial wave 

All relevant local stakeholders - the city of Hasselt as a student city, the two HEIs, student 
associations, youth associations, intermediaries and profit and non-profit organisations - 
are connected in the quadruple helix.  By means of  

(1) informational, inspirational and activating activities; 

(2) community building practices; 

(3) several support services (mentoring, peer coaching, learning sessions)  

young people get every chance to tap into the resourceful ecosystem in realizing their 
entrepreneurial dream.  

6 Conclusions 
Entrepreneurship has gradually become an horizontal theme throughout both higher 
education institutions involved in StudentStartUP and in the regional entrepreneurship 
ecosystem in the Limburg region.   Through StudentStartUP and the many additional 
initiatives as shown by the intermediate results, both PXL University College as Hasselt 
University are dedicated towards the concept of engaged and entrepreneurial universities. 

They have embraced teaching strategies and learning environments which offer targeted 
support for student-entrepreneurs and staff that aim at setting up a business, no matter 
from what discipline, department or faculty. 

The choice for public-private – strategic - partnerships and the network incubator model 
is aligned with the conviction that “students need to actually start their own enterprise, 
instead of just studying enterprises”.   This involves alternative forms of entrepreneurship 
education via pedagogical innovations and practice-based learning outside the classroom. 

14



Acknowledgements  

Earlier versions of this regional case study were presented at the University-Industry Interaction 
Conferences in Berlin (2015) and Amsterdam (2016) and at the PiPEnt Conference in Brussels (2017): 

 J.P. Segers (2015), Building an entrepreneurial ecosystem in the Limburg region, Belgium. How 
to build an entrepreneurial ecosystem based on a strategic partnership network within a regional 
context of startups and student/academic entrepreneurship, Berlin: University-Industry Interac-
tion Conference. 

 J.P. Segers (2015), Building an entrepreneurial ecosystem in the Limburg region, Belgium in 
Next Practice Book.   Challenges and Solutions for Fostering Entrepreneurial Universities and 
Collaborative Innovation, 13, Berlin: University-Industry Interaction Conference.  

 J.P. Segers (2016), Building an Entrepreneurial Ecosystem.   https://blog.uiin.org/2016/12/build-
ing-an-entrepreneurial-ecosystem-by-jean-pierre-segers/.  Amsterdam: University-Industry Inter-
action Network - Entrepreneurial Mindset Workshop. 

 J.P. Segers (2017), Practice into Policy: Entrepreneurial Learning! Brussels: PiPEnt.   
https://bantani.com/PiPEnt/Student_Start_UP 

References 

Audretsch, D.B., Link, A.N. (2017).  Universities and the Entrepreneurial Ecosystem.  London: Edward 
Elgar.  http://www.e-elgar.com/shop/universities-and-the-entrepreneurial-ecosystem 

Bantani Education (2017).  Practice into Policy: Entrepreneurial Learning!  
http://bantani.com/PiPEnt/Student_Start_UP  

 https://bantani.com/wp-content/uploads/2017/03/4-Ecosystems-in-9-Flemish-cities.pdf  
Culkin, N. (2016). Entrepreneurial universities in the region: the force awakens ? International Journal of 

Entrepreneurial Behavior & Research, 22(1), 4-16. 
European Union (2015).  Entrepreneurship education: a road to success.  Final Report & case studies.  

http://ec.europa.eu/growth/tools-databases/newsroom/cf/itemdetail.cfm?item_id=8056&lang=nl 
Franco, D., De Vocht, A., Kuppens, T., Martens, H., Thewys, T., Vanheusden, B., Schepers, M.,    

Segers, J.P. (2018).   Sustainable education: an essential contribution in the quadruple helix 
interaction towards a sustainable paradigm shift.  Forthcoming.  

Gibb, A.A. (2014).  The entrepreneurial higher education institution: a review of the concept and its 
relevance today.   https://heinnovate.eu/intranet/tef/downloads/HEInnovate_Analytical%20paper.pdf 

Hansen, M.T., Chesbrough, H.W., Nohria, N. and Sull, D.N. (2000).   Networked incubators: hothouses 
of the new economy.   Harvard Business Review, 78(5), 74-84.   

 https://hbr.org/2000/09/networked-incubators-hothouses-of-the-new-economy 
Rosiera, C., Ramos, C., Maia, F. and Henneberg, S. (2014).  Understanding incubator value: a network 

approach to university incubators.  FEP Working Paper, 532.  
Segers, J.P. (1989). The spirit of enterprise in  Belgium: current trends, Journal of Small Business & 

Entrepreneurship, Vol. 7 (1), p. 54-57. 
Segers, J.P. (2015).  Building an entrepreneurial ecosystem in the Limburg region, Belgium.  In Next 

Practice Book.   Challenges and Solutions for Fostering Entrepreneurial Universities and 
Collaborative Innovation, 13, Berlin: University-Industry Interaction Conference. 

Segers, J.P. (2016).  Building an Entrepreneurial Ecosystem.   Amsterdam: University-Industry 
Interaction Network.   

 https://blog.uiin.org/2016/12/building-an-entrepreneurial-ecosystem-by-jean-pierre-segers/. 
Tech.eu (2015).  http://tech.eu/features/6520/mining-innovation-corda-campus/ 

15



University-Industry Collaboration:  
Where to Next? 
Irene Sheridan, Daithí Fallon 

Cork Institute of Technology, CIT Extended Campus 
 

Abstract 
The focus on the third mission of Universities is now some decades old.   Boyer’s assertion that ‘theory 
simply cannot be divorced from practice’ and that any consideration of the role of faculty ‘must give new 
dignity and new status to the scholarship of application’ (Boyer, 1992) has been embodied in the almost 
ubiquitous linking of scholarship to real world issues and applications.   There is a general acceptance that 
the knowledge and skills required in existing and emerging labour markets are often not well served by 
universities while at the same time there is a realisation that these skill requirements are rapidly changing 
(Muller, 2015).   Collaboration between universities and industries is seen as essential to innovation sys-
tems, with a number of researchers pointing to the impact of such collaboration on both the company’s 
ability to innovate and the generation of economic value within the country and the region.  In Ireland a 
plethora of documents and a range of agencies purport to support and incentivise various forms of engage-
ment interactions (Department of Education and Skills, 2017, 2016, 2015).  Despite the significant apparent 
importance placed on university enterprise interactions, concrete measures of impact are severely lacking.  
Focus at a government agency level tends to be on the (relatively few) impact measures associated with 
technology transfer activity (Knowledge Transfer Ireland) while the myriad of more common interactions 
such work-placement opportunities for students, industry-based project activity, site visits, cultural and 
community interactions, subject matter expert seminars and customised and practice-based learning for 
those in the workplace tend not to attract as much attention.  This full range of possible interactions has 
been the focus of the work of the CIT Extended Campus – a codification of interactions and an engagement 
mapping exercise provide a valuable perspective on the potential of collaboration across the academic-
industry divide.  

It is recognised that the motivation and ability to collaborate changes with company size, sector and culture.  
Geography impacts on collaboration with many companies in collaboration with neighbouring universities, 
however the quality of the university is also a factor (Laursen, Reichstein, & Salter, 2011) (Fitjar & 
Gjelsvik, 2018).  The factors that influence the scale and scope of engagement within a university differ 
from those which impact from the business perspective and while ‘the cultural divide between universities 
and industry runs deep’, effective measures can make a lasting difference (Science | Business Innovation 
Board, 2012).   

According to the Central Statistics Office over 99% of enterprises in Ireland are SMEs. While Cork Institute 
of Technology has worked to support interactions with all sectors and sizes of industry partners over many 
years it is still not clear that local industry has a knowledge of the possibilities and benefits of engaging.  
Using the initial results of the State of University-Business Cooperation study (Science to Business Mark-
ing Research Centre, 2017) as a framework and question guide, a brief review of the motivators and barriers 
as experienced by small and medium enterprises is conducted and the findings provide some direction for 
future efforts. 

Keywords 
University-industry collaboration, engagement mapping, small and medium enterprises. 
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1 Introduction 
Cork Institute of Technology’s Extended Campus is a facility designed to support the 
two-way interactions of individuals and organisations with the HEI (Higher Education 
Institution) for knowledge exchange, lifelong learning and responsive engagement. There 
is a wealth of world-class research, learning and facilities available within Higher Edu-
cation Institutions but it is not always clear to companies, enterprises, individuals or com-
munities how to access or interface with this knowledge. There are also very valuable 
contributions to learning and knowledge generation at an undergraduate and at a post-
graduate level that can be made by individuals and organisations working in collaboration 
with higher education.  

However, an exploration of existing relationships between Irish higher education institu-
tions and external entities reveals that the HEI tends to operate not as a single homogenous 
entity but as a series of separate and distinct units.  The experience from the perspective 
of an external partner then, is not one of a single, seamless relationship but of many dis-
parate and different relationships with different parts of the institution.  In 2012 a national 
survey of employers’ views of Irish Higher Education outcomes identified the need for 
greater engagement and openness, with a particular emphasis on the need for a joined-up 
proactive approach by HEIs (McGann and Anderson 2012). Academic and research units 
can operate as separate and sometimes competing entities from the perspective of the 
external partner.  One exploration of engagement interactions found that a HEI might be 
involved with an organisation for undergraduate internships or workplacements, custom-
ised learning and continuing professional developments, funded research projects, guest 
lectureships, graduate recruitment, sponsorship and endowments simultaneously through 
a number of different academic departments and research units.  Initial investigation 
found that there was no single view of this relationship available within HEI and equally 
a fragmented view within the external partner. 

2 Collaboration from a University Perspective 

Through the development of a Customer Relationship Management system engagement 
interactions with companies large and small were tracked and recorded over a number of 
years (Sheridan et al. 2013).  This facilitated the development of a codification which al-
lowed the various forms of interaction to be grouped and resulted in the identification of 
three separate pillars of engagement as illustrated in Figure 1 below. 
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Figure 1: Three Pillars of Engagement 

Using these pillars as a framework an attempt was made to map the full extent of engage-
ment activities and collaborative relationship between Cork Institute of Technology and a 
local multi-national corporation over three months in 2017.  This exercise revealed that 
seven academic departments, three research units, a continuing professional development 
unit and three central offices had active interaction with the company.  These were further 
categorised into eleven different interaction types in Figure 2 below.  While it is acknowl-
edged that this is unlikely to be a complete picture or exhaustive mapping, this identifica-
tion and classification of interaction has illustrated the complexity, breadth and depth of 
the interactions as well as the lack of visibility of those interactions internally within the 
institution.  

 
Figure 2: Range and number of interactions between CIT and a large enterprise 
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Assisted by the visualisation and working with the company management, a strategic part-
nership is developing which will harvest the value of these mapped existing interactions 
and seek to expand and explore further mutually beneficial collaboration. 

This mapping process will benefit from further refinement and comparative analysis 
across sectors, however in terms of the relationship with this particular company there are 
some high level reflections that are worth mentioning here. 

(1) The organisation in question is primarily a manufacturing one, involved in both 
discrete and bulk manufacturing. While the organisation’s businesses include 
business and finance units, nevertheless, the vast majority of the interactions 
with CIT were with STEM departments in the Faculty of Engineering and Sci-
ence 

(2) The spread of the interactions across the three pillars shows that most of the 
interactions came under the Graduate Formation and Workforce Development 
pillars, with far fewer under the Research and Innovation pillar. This may be 
reflective of the fact that much of the activity of large multi-national corpora-
tions in Ireland is at the manufacturing and new product introduction stages. 
As their presence in Ireland matures these organisations are bringing a more R 
& D focus to bear. Less activity under the third pillar may be a sign therefore 
of that developing maturity and an indication of future opportunity to interact. 

(3) Neither organisation was able to say with any degree of confidence what the 
number of graduates recruited from CIT into the organisation was for the three 
years in question. 

However, unearthing the full picture of the extent of the collaboration is not trivial and 
without a clear institutional view of the depth and breadth of engagement interactions, it 
is difficult to achieve any organisation learning or to develop potential strategies that might 
benefit from a more integrated response.   This lack of visibility or awareness across the 
institution was mentioned by Edmunds in his exploration of the barriers to engagement 
with SMEs in Canada (Edmunds, 2017). 

The push to collaborate has resulted in some structural and strategic change within univer-
sities.  In Cork Institute of Technology (CIT) the establishment of a unit specifically 
charged with stimulating and supporting enterprise connections and engagement was a 
first step towards developing clear business intelligence and strategic decision-making.  In 
seeking a transversal mechanism to support develop a joined-up picture of engagement 
and to support a coordinated institutional response a customer relationship management 
(CRM) solution was developed to support and stimulate the full range of engagement in-
teractions.  CRM in the public sector tends to be less well-developed than in the private 
sector.  Insofar as CRM systems are used in higher education they tend to be used as a 
mechanism to engage with potential, current or past students in what is often termed Stu-
dent Lifecycle Relationship Management.  CIT’s use of the CRM system for engagement 
with the business and enterprise community was novel within the Irish higher education 
sector and was supported initially by the Higher Education Authority (HEA). 
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CIT’s CRM project allows users to gain an insight into engagement with community and 
enterprise and to share this knowledge across departments and business units. The inten-
tion is that, at any one time, the very broad range of interactions with an external partner 
can be viewed and explored in depth as required.  However the difficulty with collecting 
and sharing data is that it is a challenge to ensure that the information remains complete 
and current.   

3 Nature of Industry in Ireland 

A very significant portion of active enterprises in Ireland are very small or micro enter-
prises and there is also considerable churn.  Table 1 below is developed from data provided 
by the Central Statistics Office (www.cso.ie) for illustration. 

 

Number employed 2014 2015 

Fewer than 10 people 219,888 229,472 

10-19 9,838 10,316 

20-49 5,375 5,686 

50-249 2,634 2,829 

Over 250 514 540 

Totals 238,249 248,843 

 

Table 1: Active Enterprises by Employment Size 

 

In 2016 there were 20,997 company start-ups and 12,865 closures (Vision-net, 2017).  De-
veloping and charting links with Irish companies is a complex and demanding task for a 
university and an analysis of the value of recording and maintaining information on inter-
actions versus the resources required should be considered before developing a single In-
stitute-wide shared database. Such a comprehensive system has the advantage of providing 
the institute’s management with an informed overview of the complex relationship be-
tween the institute and external organisations.  As well as providing an opportunity to 
understand analyse and nurture existing relationships it provides an informed strategic 
framework for the targeted development of new relationships.  However it does bring to 
light challenges in the perspectives and cultural change needed to encourage such an open 
sharing of information and the cost/benefit question of the investment of resources.  

Nationally, a plethora of documents and a range of agencies purport to support and en-
courage various forms of engagement interactions (Department of Education and Skills, 
2017, 2016, 2013, 2011).  Despite the significant apparent importance placed on university 
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enterprise interactions, concrete measures of impact are severely lacking.   Focus at a gov-
ernment agency level tends to be on the (relatively few) impact measures associated with 
technology transfer activity (Knowledge Transfer Ireland, 2016), while the myriad of more 
common interactions such as work-placement opportunities for students, industry-based 
project activity, site visits, cultural and community interactions, subject matter expert sem-
inars and customised and practice-based learning for those in the workplace tend not to 
attract as much attention.  However these everyday, cooperative engagement activities are 
the most common experience of interaction with higher education as experienced by the 
enterprise base. 

4 Collaboration from the Enterprise Perspective 

In a complex policy environment in which reports and strategy documents repeatedly es-
pouse the view that relationships and partnerships between higher education and enterprise 
are vital to regional economic and social development, graduate employability and rele-
vance of the curriculum; there are neither clear funding supports nor inclusive measures 
for the broad range of partnership activity, and the understanding of the potential of en-
gagement interactions within the industry base are mixed at best.   In many jurisdictions, 
university-business collaborations are seen as potential sources of funding which might 
have the capacity to replace declining government funding (Berman, 2008).  Radas points 
to a number of factors which can provide the basis for good collaboration from the com-
pany perspective; a long-term development vision, availability of new technologies, 
awareness of the importance of innovation and availability of sufficient funds for research 
are factors in influencing companies to collaborate (Radas, 2005).   Radas also notes that 
companies who collaborate with universities to solve specific concrete problems tend to 
have a better experience and to rank the collaboration as more important or significant. 
Again, many authors tend to view university collaboration as R&D collaboration only, 
while from the business perspective the most significant interaction that they often have 
with university is through the recruitment of graduates and strong collaboration focused 
on graduate formation can be vital for the students, university and business (Guimon, 
2013).  

Within the enterprise base there is a significant difference in the capacity to seek out and 
engage with students, staff and researchers in higher education between large multinational 
corporations and micro, small and medium-sized enterprises.  There is a significant differ-
ence in experience and expectation (HEA, 2015; IBEC, 2015).  There is also a mixed level 
of understanding of the potential benefits of engagement and the possible interactions that 
might be undertaken.   While Cork Institute of Technology has worked to support interac-
tions with all sectors and sizes of industry partners over many years it is still not clear that 
local industry has an awareness of the possibilities and benefits of engaging.   Observation 
of leads generated over the past decade has illustrated that the majority of queries in rela-
tion to the broad range of engagement opportunities come from SMEs but that the transfer 
rate from query to action for the larger organisations is higher.  
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5 The State of University-Business Cooperation in Ireland 
The State of University-Business Cooperation study (Science to Business Marking Re-
search Centre, 2017) provided initial results for Ireland in late 2017.  Uniquely this study 
collated responses from individual academics, university management as well as busi-
nesses.  Valuable insight can be gained from comparing these three viewpoints.  For in-
stance when asked about the process of initiating university-business collaboration over 
half of Irish academics (65%) consider that they or their colleagues usually or always ini-
tiate the interactions, while businesses saw themselves as the main initiators with 58% of 
business respondents stating that they or their colleagues usually or always began the pro-
cess of interaction.  The study uncovered the barriers to university-business collaboration 
from the different perspectives summarised in Table 2 below. 

 

 Academics University Managers Business Respondents 

1 Insufficient work time allocated 
by the university for academics´ 
UBC activities 

Limited resources of SMEs 

 

Bureaucracy related to UBC 
in universities 

2 Limited resources of SMEs Insufficient work time allo-
cated by the university for ac-
ademics´ UBC activities 

Differing motivations be-
tween universities and our 
business 

3 Lack of university funding for 
UBC 

 

Lack of university funding for 
UBC 

Lack of people with busi-
ness knowledge within uni-
versities 

4 Bureaucracy related to UBC 

 

Lack of business funding for 
UBC 

Universities lack awareness 
of opportunities arising from 
collaborating with our busi-
ness 

5 Lack of business funding for 
UBC 

 

Business lack awareness of 
university research activities / 
offerings 

Differing time horizons be-
tween universities and busi-
ness 

 

Table 2: Barriers Hindering Universitu-Business Cooperation 

 

What emerges from the study is a landscape of opportunity as the majority of the research 
respondents saw significant potential and were committed to developing and supporting 
more collaboration.  Table 3 summarises the elements that are seen as key facilitators driv-
ing the collaboration. 
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 Academics University Managers Business Respondents 

1 Existence of a shared goal Existence of mutual commitment Existence of funding to under-
take the cooperation 

2 Existence of mutual commitment Existence of mutual trust Existence of mutual trust 

3 Existence of mutual trust 

 

Existence of funding to undertake 
the cooperation 

Existence of mutual commit-
ment 

4 Existence of funding to undertake 
the cooperation 

Existence of a shared goal Prior relation with the univer-
sity partner 

5 Interest of business in accessing sci-
entific knowledge 

Prior relation with the business 
partner 

Existence of a shared goal 

Table 3: Drivers Stimulating University-Business Collaboration – Facilitators 

 
The facilitators are remarkably similar from the different stakeholders’ perspectives while 
the motivators for collaboration summarised in Table 4 show some differences. 

 Academics University Managers Business Respondents 

1 Gain new insights for research 

 

Improves graduate employa-
bility 

Obtain funding / financial resources 

2 Uses my research in practice 

 

Addresses societal challenges 
and issues 

 

Get access to new technologies and 
knowledge 

3 Contributes to the mission of the 
university 

Contributes to the mission of 
the university 

Improve our innovation capacity 

4 Improves graduate employability Provides funding / financial re-
sources 

Positively impact society 

 

5 Obtain funding / financial resources Uses my research in practice Improve the reputation of our busi-
ness 

 

Table 4: Drivers Stimulating University-Business Collaboration - Motivators 

 

The UBC study is of significant interest as it considers the broad range of engagement 
interactions and it is possible to align the interactions highlighted in the UBC study with 
the mapping and broad codification exercises conducted by CIT with specific industries.  
In exploring the extent of the collaboration activities the UBC study presented the interac-
tions from the industry perspective. 
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Figure 3: University-Business Collaboration Activities in which the business respondents are most in-
volved 

While the study reveals that collaboration in research and development is most prevalent 
it also serves to illustrate the interactions that support graduate formation such as curricu-
lum co-design and co-delivery, student entrepreneurship and mobility. An attempt to align 
these collaboration activities with the three pillars of engagement illustrated in Figure 1 is 
shown below in Figure 4.  In this case the broader interactions such as university support 
and governance are considered to be supportive of all three pillars. 

 

 
Figure 4: Alignment of activities identified in UBC study with the Three Pillars of Engagement 
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As the number of SMEs in Ireland is a significant proportion of the industry base and as 
interacting with micro and small enterprise is often more challenging for higher education 
institutions an event for SMEs to illustrate and explore collaboration with CIT was held.  
The event attracted thirty small companies and provided an opportunity for them to hear 
from companies that had successfully engaged as well as to interact with CIT staff, stu-
dents and researchers directly.   The event also provided an opportunity to collect feedback 
from the attendees on the reasons that they might seek to engage and the perceived barriers.  
An initial review of the feedback is summarised in Figures 5 and 6 below. 

 
Figure 5: Why SMEs Engage with CIT 

While many attendees indicated the motivators which would encourage their company to 
engage with CIT far fewer indicated barriers to that engagement.  In fact barriers such as 
the lack of people with business knowledge in the university, which had featured on the 
UBC study did not feature at all in this feedback from SMEs. 

 

 
Figure 6: Barriers to SME Engagment with CIT 
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It is of course unsurprising that representatives of SMEs attending an event to support 
engagement with CIT would be well disposed to engagement and would see the potential 
benefits thereof.   

6 University-Industry Collaboration – Next Steps 

In Ireland the most recent Action Plan for Education (Government of Ireland, 2018) in-
cludes greater involvement of industry as a key enabler of the development of relevant 
education provision and a strong talent pool.  The National Skills Strategy refers to the 
need to ‘forge practical alliances between industry and academia in the region’ (Depart-
ment of Education and Skills, 2015, p. 84) as well as the need to enhance and support 
lifelong learning.  Several agencies work to support interactions through funding mecha-
nisms such as Innovation Vouchers (Enterprise Ireland) model cooperation agreements 
(Knowledge Transfer Ireland).  However the experience of Cork Institute of Technology 
and the initial Irish findings from the Study on University-Business Collaboration would 
illustrate that there are still significant barriers and that those barriers may be more keenly 
felt by SMEs than by large industries.  Given the proportion of active industries that are 
either micro or small this presents a real challenge in Ireland.  To support engagement 
with small enterprises one potential way forward is to provide small industries with rele-
vant exemplars and to overcome the bureaucracy barrier through providing low-barrier 
entry points to create contacts and begin the process of collaboration.    

 

 

References 

Berman, J. (2008). ‘Connecting with Industry: bridging the divide.’ Journal of Higher Education Policy 
and Management, 30(2), 165-174 

Boyer, E. (1992). ‘Scholarship Reconsidered: Priorities of the Professoriate.’ Issues in Accounting Educa-
tion, 7(1), 87-91 

Central Statistics Office. (2016). Business in Ireland. Dublin: CSO. 
Department of Education and Skills (2017). Action Plan for Education. Dublin: Department of Education 

and Skills  
Department of Education and Skills. (2016). National Skills Strategy. Dublin: Department of Education 

and Skills 
Department of Education and Skills. (2015). Ireland's National Skills Strategy 2025. Dublin: Department 

of Education and Skills 
Department of Education and Skills. (2013). Apprenticeship review: Background issues.  Dublin: Depart-

ment of Education and Skills.  
Department of Education and Skills. (2011). Statement of Strategy 2011-2014.  Dublin: Department of 

Education and Skills 
Edmunds, T. (2017).‘Perceived Barriers to SME-College Collaboration: The Case of the Province of 

Manitoba.’ College Quarterly, 20(2) 

26



Fitjar, R., & Gjelsvik, M. (2018). ‘Why do firms collaborate with local Universities?’ Journal of Regional 
Studies. DOI: 10.1080/00343404.2017.1413237 

Government of Ireland. (2018). Action Plan for Education 2018. Dublin: Government of Ireland  
Guimon, J. (2013). ‘Promoting University Industry Collaboration in Developing Countries.’ Washington: 

The Innovation Policy Platform: World Bank Policy Brief 
Higher Education Authority (2015). National Employer Survey – Employers’ views on Irish further and 

higher education outcomes.  Dublin: Higher Education Authority   
Irish Business and Employers Confederation. (2015). National Skills Strategy 2015-2025.  Dublin:  IBEC.  
Knowledge Transfer Ireland. (n.d.). Annual Review 2016. Retrieved November 6, 2017, from Knowledge 

Transfer Ireland: http://www.knowledgetransferireland.com/About_KTI/Reports-Publications/KTI-
Annual-Review-and-Annual-Knowledge-Transfer-Survey-AKTS-2016.pdf 

Laursen, K., Reichstein, T., & Salter, A. (2011). ‘Exploring the Effect of Geographical Proximity and 
University Quality on University–Industry Collaboration in the United Kingdom.’ Journal of Re-
gional Studies, 45(4), 507-523. 

McGann, K. and Anderson, G. (2012) National Survey of Employers’ views of Irish Higher Education 
Outcomes.  Available online http://www.ibec.ie/IBEC/DFB.nsf/vPages/Education_and_train-
ing~Key_issues~national-employer-survey-14-01-2013/$file/Survey%20report%20Final.pdf 
[24/2/2012] 

Muller, J. (2015). ‘The future of knowledge and skills in science and technology higher education.’ 
Higher Education, 70, 409-416. 

Radas, S. (2005). ‘Collaboration Between Industry and Science: Motivation Factors, Collaboration Inten-
sity and Collaboration Outcome.’ Economic Trends and Economic Policy, 102, 60-80 

Science | Business Innovation Board. (2012). Making Industry-University Partnerships Work: Lessons 
from successful collaborations. Brussels: Science | Business Innovation Board. 

Science to Business Marketing Research Centre (2017) University-Business Cooperation in Europe Study 
Preliminary Results for Ireland. Information on the Study is available at: https://www.ub-
cooperation.eu/ [1 April 2018] 

Sheridan, I., Barry-Murphy, C. & Madden, H. (2013) ‘Developing the External Engagement Process in 
Higher Education through Effective Change and Technology.’ Irish Business Journal, 8 (1), 63-76 

Vision-net. (2017). Annual Review 2017 Business Barometer. Dublin: Vision-net. 
 

27

https://www.ub-cooperation.eu/
https://www.ub-cooperation.eu/


ESA-enabled Cooperation Between  
Universities and Industry for Innovation in 

Space Activities  
Piero Messina, Teodora Secara, Christina Giannopapa  

Isabelle-Duvaux Béchon  

European Space Agency, Strategy Department 
  

Abstract 
The European Space Agency (ESA) promotes cooperation among the European States in space research and 
technology and their space applications for peaceful purposes. In doing so, ESA promotes world-class 
scientific excellence as well as a strong European industry. Cross-fertilisation and knowledge transfer 
between academia and industry is one of the core objectives ESA’s most recent strategy “Towards Space 4.0 
for a United Space in Europe”.  

Indeed, technologies developed for space often have applications in non-space industries, and vice-versa. 
Spin-in and spin-off effects can only be obtained through close, multi-disciplinary collaboration and 
technology transfer between academia and industry.  

However, these communities do not always share the same language, they are faced with constraints of 
different nature, and do not usually participate in the same networks. Therefore, ESA has been acting as an 
enabler of exchanges, offering both universities and industry the opportunity to extend the range of their 
activities, to better valorise their respective knowledge and know-how, and to contribute to the collective 
interest of a strong space sector in Europe. 

This paper will relies largely on ESA internal documents and the input from ESA activities. It presents a 
practical introduction into the opportunities ESA offers universities and industry to participate in the seamless 
chain of innovation and offers some future perspectives. 

Keywords 
European Space Agency, space innovation, Cross-fertilization, ESA programmes 

1 Introduction 

The European Space Agency (ESA) is an intergovernmental organisation set up in 1975. 
ESA is one of the few space agencies in the world to combine responsibility in nearly all 
areas of space activity. The purpose of the Agency is to provide for and promote, for 
exclusively peaceful purposes, cooperation among the European States in space research 
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and technology and their space applications1. In doing so, ESA promotes world-class 
scientific excellence as well as a strong European industry.  

ESA’s strategy “Towards Space 4.0 for a United Space in Europe” (European Space 
agency, 2018)  (Space 4.0) makes it a priority for the Agency to serve Europe. Within the 
strategy, the objectives of cross-fertilisation and knowledge transfer between academia and 
industry have enjoyed a new impetus.  

This paper will provide an introduction to the framework within ESA that has traditionally 
covered various mechanisms for stimulating university-led innovation and their 
interactions with industry, and a few of its successful initiatives in this context.  

2 ESA opportunities for university-industry interactions 

Context and general framework 

Among human scientific, technological and economic endeavours, space is eminently one 
where cooperation between nations is essential; space is a federating activity in part 
because of the sheer size of the investment of resources—financial and intellectual—
necessary to advance it.  

For Europe in particular, space is a key sector that offers strategic capabilities (Earth 
Observation, navigation, telecommunications, access to space) that are beyond the 
capabilities of any single Member state. Space contributes to the overall competitiveness 
of the European economy: it drives scientific and technological excellence. It creates new 
opportunities for sustainable economic growth through innovative knowledge-intensive 
product and services, both in the space sector and through applications outside it. 

ESA offers academia opportunities to participate in the seamless chain of innovation 
through its various programmes, covering the early stages of innovation from blue-sky 
research, systems aspects, enabling technologies for new missions and initial R&D. 

Current ESA instruments description 

The European Space Agency (ESA) has a number of instruments for cooperation with 
universities. These vary in content, programmatic and funding and some are outside the 
scope of this paper. The non-exhaustive list below highlights the main instruments 
currently in use. 

ESA discovery-push and technology-push collaborations 
Blue-sky research, systems aspects, enabling technologies for new missions and initial 
R&D are covered in ESA’s Discovery, Preparation and Technology Development 
Programme, as well as while the final development, the making of products and flying 

1 Federal Republic of Germany, Kingdom of Belgium, Kingdom of Denmark, Spain, the French Republic, Ireland, The Italian Republic, 
Kingdom of Norway, Kingdom of the Netherlands, United Kingdom of Great Britain and Northern Ireland, Kingdom of Sweden, Swiss 
Confederation. (1975). Convention for the Establishment of a European Space Agency 
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them in the General Support Technology Programme. These include access to state-of-
the art ESA facilities and labs. 

The Discovery, Preparation and Technology Development Programme includes the 
Discovery, Preparation, Technology Development, and Harmonisation elements.  

The Discovery element concentrates on disruptive discoveries and harvests on the 
following platforms within the Basic Activities: 

› The Innovation Triangle Initiative (ITI) is based on the “Innovation Triangle” 
concept requiring the collaboration an inventor, a developer and a customer. ITI 
supports disruptive innovations for space applications as proposed by Industry 
and Academia.  

› ESA Business Incubator Centers (BICs) A network of 18 ESA Business 
Incubation Centres (ESA BICs) are located in 15 European countries which are 
Members of ESA. The objective of ESA BICs is to support entrepreneurs to turn 
space technologies into businesses by using space capabilities as a basis for new 
products and services with applications in sectors other than space. More 
recently ESA BICs have started focusing on incubating spin-in businesses as 
well—using technologies developed outside the space sector in building 
products and services for use in the space domain. 

› The Network Partnering Initiative (NPI) fosters interaction between ESA, 
European universities, research institutes and industry, aiming to take advantage 
of potential spin-ins from new technologies from non-space sectors. It funds up 
to 50% or €30,000 per year for a doctorate degree or post-doctoral investigations 
and provides access to ESTEC Labs (six to 12 months). 

› The Advanced Concepts Team (ACT) aims to establish a link with the 
European academic community in advanced space technology research via its 
Ariadna initiative It also manages Acta Futura, a scientific on-line journal 
published with editorial support from external research centers, universities and 
institutes. 

The central idea of ESA_Lab@ is to set up an institutional link between academia and 
ESA. ESA_Lab@ is not a funding mechanism but a cooperation scheme, between the 
European Space Agency ESA, academia and even other entities, to intensify research, 
development, and outreach. Both ESA and universities act in an international environment. 
ESA_Lab@ aspires to support inspiration, European identity and cohesion, and growth in 
the space sector. It provides the possibility to work on interesting and challenging ideas, 
promoting the development of disruptive ideas, future-oriented space-based solutions to be 
developed for the benefit of society and economy. Since the conception of ESA_Lab@ at 
CM16, ESA_Lab@HEC Paris has been founded with the signature of a Memorandum of 
Cooperation and a number of other ESA_Lab@ are currently under discussion, specifically 
with Switzerland, Germany, and Denmark. An Executive internal network of “ESA_Lab@ 
Coordinators” has been established with the aim of having a light coordination of 
ESA_Lab@ under the guidance of the Director General. Each “Coordinator” acts as a point 
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of contact, as an expert, and as a nodal point to other ESA_Lab@. Expert support will be 
provided via Education activities as well as from programme directorates. 

Academia together with research institutes and companies of all sizes, under technical 
guidance of staff from various ESA directorates is expected to participate heavily in the 
Discovery elements. 

The Preparation elements include studies running across the spectrum of ESA’s activities, 
analysing the feasibility of new mission concepts and demonstrating the case for approval 
and funding of new optional projects or programmes.  

The Technology Development elements investigates blue-sky technology development 
thinking in-line with the Agency's missions and objectives. A tentative idea is confronted 
with reality through proof-of-concept testing to a viable prototype. Thus, this element 
reduces the degree of risk by demonstrating the workability of a given technology long 
before a mission is based around it.  

A number of other initiatives are supported through optional programmes and through 
external support. Examples include Φ-lab, the SpaceShip EAC, the EO Innovative Early 
Concepts, the TIA competition initiative and the Grand Challenge concept.The General 
Support Technology Programme (GSTP) The GSTP functions to bridge the gap between 
having a technology proven in fundamental terms and making it ready for ESA and national 
programmes, the open market and space itself. It covers TRL levels from 4 to 8. A number 
of academic and research institutes participate in this programme. 

ESA Engineering Laboratories and the ESA/ESTEC Test Centre are part of the ESA 
infrastructures mostly located at ESTEC. A network of laboratories in ESA Member States 
complements the laboratories in ESTEC for engineering competences not available in 
ESTEC itself. With this approach ESA covers a full range of engineering competences 
needed to drive early technological developments and investigate failure factors. Teaming 
up and cooperation with institutes and universities in this context allows participants to 
maximise the use of these facilities, share cost, cross-fertilise expertise and identify 
possible spin-in from non-space partners. 

Scientific Instruments in Missions and Observation Data. The scientific community, 
universities and research institutes provide payloads for science missions. Scientists from 
universities apply for observation time on the ESA satellites (e.g. XMM). Additionally, the 
D/SRE provides (limited) financial support to conferences dedicated to ESA science 
missions.  

Professional development opportunities 
Such opportunities are available for students of all levels — from undergraduates to post-
doctoral research fellows — based on individual applications processed either by ESA or 
by national agencies in some cases. Students receive on-the-job training under the guidance 
of a tutor in one of ESA’s establishments or at their institute. 
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Student Internship Programme: students can apply to various ESA sites for a range of 
technical openings, and a limited number of non-technical options. Internships are not paid, 
but students benefit from a monthly allowance from ESA. 

National Traineeship Programme: National trainee programmes have been set up for 
Belgium, Germany, Luxembourg, Portugal, Switzerland, Greece* and Spain* through 
bilateral agreements. Graduate students apply for national agencies to cover all costs. The 
latter are also responsible for issuing employment contracts. (*currently inactive) 

Young Graduate Traineeship Programme: graduates respond to calls issued by ESA. 
Contracts are offered for a year with a possibility of one renewal.  

Research Fellowships are available for post-doctoral researchers. They are offered two-
year contracts, with the possibility of a one-year extension.  

Φ-lab Post Doctoral Research Fellowships (up to ten) are offered as part of the newly 
created Φ-lab at ESRIN, which aims to identify, support and scale bold innovative EO 
solutions addressing societal and technical challenges. Research fellows explore the use of 
new technologies across disciplines to develop innovative research around future EO 
missions, science, applications, and education.  

MOOC (Massive On-line Open Courses): Following ESA’s first MOOC “Monitoring 
Climate from Space” in several editions (https://www.futurelearn.com/courses/climate-
from-space), another MOOC “Earth Observation from Space: the Optical View” (Class 
central, 2018) has been released. Given their large diffusion (10,000 registered participants) 
and positive feedback, another ESA MOOCs on SAR remote sensing is in preparation. 

Ad-hoc ESA staff support: staff offers lectures, courses, supervision to students in 
universities on a case by case basis (e.g. ISU). A number of ESA staff hold honorary 
positions in universities (lecturer, professor, etc). ESA currently does not have an explicit 
policy on such engagement. 

Subsidies are offered by ESA on a case by case basis to support universities or research 
institutes. The subsidies typically contribute towards the operation of Bachelors, Masters 
or PhD programmes.  

ESA Academy 
The ESA Education Programme is managed as a Mandatory Activity, as per the ESA 
Convention, that is, an activity to which financial contributions from all Member States is 
compulsory. In close partnership with the relevant stakeholders in each ESA Member State, 
it targets students from primary to tertiary education level. The different programme 
elements have a strong component of capacity building, helping individuals, organisations 
and institutions to develop their capacities by extending their expertise, know-how and 
skills.  

More specifically, the ESA Academy is the programme dedicated to university students. 
Its objectives are to prepare, in close coordination with academic institutions (and 
whenever possible, in partnership with the space industry) a talented and skilled workforce 
for the European space sector and to enhance the motivation of university students to work 
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in the fields of space engineering, technology and science. This is achieved on a non-
exchange of funds basis, thanks to a close inter-directorate cooperation, by:  

›  providing them with practical end-to-end experience in real space projects,  

› enabling the transfer of ESA know-how and of best practices and the direct 
interaction with space professionals,  

› offering them access to state-of-the-art facilities.  

The ESA Academy encourages university students to undertake careers in the space sector 
and eventually prepares them to better face the labour market. To that end, the ESA 
Academy combines two programmatic components:  

› the suite of hands-on space projects ranging from scientific and technology 
demonstration experiments embarked on a number of different professional 
platforms, as well as the development of small satellite missions such as 
CubeSats;  

› the Training and Learning programme offering a varied portfolio of lectures 
given by space experts and professionals coming from all fields of ESA’s 
expertise, as well as from space industry and academia. The Training and 
Learning Programme’s courses are mainly delivered at the new Training and 
Learning Centre (including a CDF) located at ESA/Redu in Belgium. Lectures 
range from space system engineering to standardisation, QA/PA and safety, 
spacecraft operations, mission design, basics of space law for engineers, 
innovation and business development and so on. 

Through specific agreements, the ESA Education Office also offers partial scholarships to 
university students participating in the Alpbach Summer School, in the GNSS Summer 
School, and in the International Space University (ISU). It also supports YouSpace and 
other such self-standing initiatives. 

Current ESA instruments and funding mechanisms  

The following table syntheses in a greater level of detail the main initiatives described above. This 
list is not exhaustive, as various departments and Directorates are sometimes involved in ah-hoc 
activities as relevant.  

Framework Instrument/Platform Objective Type of 
support 

Professional 
Development  

Student internship 
programme 

Training the new generations Allowance 

National Traineeship 
Programme (Graduates) 

 Training the new generations MS cover 
costs 

Young Graduate 
Traineeship Programme 

Training the new generations Salary 

Research Fellowships 
(Post docs) 

Training the new generations Salary 

Φ-lab The newly-created lab in 
ESRIN offers 10 Research 
fellowships explore the use 
of new technologies across 
disciplines to develop 

Post-doc 
fellowships 
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innovative research around 
future EO missions, science, 
applications, and education. 

Massive Open Online 
Courses (MOOC) 

Following ESA’s first 
MOOC “Monitoring Climate 
from Space” in several 
editions 
(https://www.futurelearn.com
/courses/climate-from-space), 
another MOOC “Earth 
Observation from Space: The 
Optical View” has been 
released (https://www.class-
central.com/mooc/3468/futur
elearn-monitoring-climate-
from-space). Given their 
large diffusion (10,000 
registered participants) and 
positive feedback, another 
ESA MOOCs on SAR 
remote sensing is in 
preparation. 

Mostly in 
kind 

ESA 
Academy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Student Aerospace 
Challenge 

To involve students in the 
design of a space plane 

Mostly in 
kind and 
small 
financial 
support for 
P/L 
developmen
t 

Fly your thesis! And 
Drop your Thesis!  

To involve students in micro-
gravity experiments. 

Mostly in 
kind and 
small 
financial 
support for 
P/L 
developmen
t 

Spin your thesis! and 
Spin your thesis! Human 
edition 

To involve students in hyper-
gravity experiments. 

Mostly in 
kind and 
small 
financial 
support for 
P/L 
developmen
t 
 

Rexus/Bexus To involve students in 
experiments on research 
rockets and balloons.  

Mostly in 
kind and 
small 
financial 
support for 
P/L 
developmen
t 

Fly your satellite! To involve students in the 
design, assembly, 
verification, launch and 
operations of a CubeSat. 

Mostly in 
kind 
(manpower 
support and 
launch)  

European Student Earth 
Orbiter (ESEO) 

To involve students in 
satellite development, 
building, testing and 

Mostly in 
kind 
(manpower 
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operations under supervision 
of their universities and of a 
prime contractor. 

support and 
launch) 
 

Training and Learning 
Programme 

To complement academic 
offer in space-related 
disciplines; to attract future 
space professionals; to 
transfer knowledge, know-
how, and standards in all 
fields of ESA expertise. 

Mostly in 
kind and 
small 
financial 
support 
 

Alpbach Summer School  To foster the practical 
application of knowledge 
derived from lectures, to 
develop organisational and 
group skills, and to 
encourage creativity. 

Financial 
support to 
FFG (partial 
scholarships
) 

International Space 
University (ISU) 

To develop future space 
community professionals 
through interdisciplinary 
educational programmes. 

Financial 
support 
(partial 
scholarships
) 

YouSpace To implement the platform 
for exchanges between 
students, young and senior 
professionals. 

In kind  

ESA 
discovery-
push and 
technology-
push 
collaboratio
ns 
 
 
 
 
 
 
 
 
 

Discovery, Preparation, 
and Technology 
Development 
Programme, making use 
of the following 
instruments 1-4 listed 
below. 

- To investigate blue-sky 
thinking from idea through 
proof-of-concept testing to a 
viable prototype. 
- To study feasibility for 
selection of new mission 
concepts, prepare and 
demonstrate the case for 
approval and funding of new 
optional projects and 
programmes. 
- Early technology 
development towards ESA 
missions and objectives 

Open 
competition 
leading to 
expert and 
financial 
support 

1. The Advanced 
Concepts Team 
(ACT) 

To establish a link with the 
European academic 
community in advanced 
space technology research. 
To disseminate scientific 
knowledge. 

- 

2. The Innovation 
Triangle Initiative 
(ITI) 

The Innovation Triangle 
Initiative identifies, validates 
and develops disruptive 
innovations based on new 
ideas concepts. 

Financial 
support 
 
 
 
 
 

3. ESA BICs ESA BICs incubate 
promising technologies for 
use in or outside the sector. It 
supports and accompanies 
start-ups in the creation of 
new businesses. 

Financial 
support, 
access to 
networks, 
access to 
equity 
investors 

4. ESA_Lab@ To intensify cooperation with 
research and academic 

Expert 
support 
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institutes for research, 
development and outreach  

 5. Startiger  Financial 
support 

 6. Networking/Partneri
ng Initiative 
 

fosters interaction between 
ESA, European universities, 
research institutes and 
industry, aiming to take 
advantage of potential spin-
ins from new technologies 
from non-space sectors 

Open 
competition 
leading to 
financial 
support, 
Expert 
support 

Optional 
Programmes 

The General Support 
Technology Programme 
(GSTP) 

To enable missions of ESA 
and national programmes by 
developing technology; to 
foster innovation by creating 
new products; to strengthen 
the competitiveness of 
European industry; to 
improve European 
technological non-
dependence and the 
availability of European 
sources for critical 
technologies; to facilitate 
spin-in from outside the 
space sector. 

Financial 
support 

Other Scientific Instruments in 
Missions and 
Observation Data 

The scientific community, 
universities and research 
institutes provide payloads 
for science missions. 
Scientists from universities 
apply for observation time on 
the ESA satellites (e.g. 
XMM).  

- 

Table 1. Current ESA instruments and funding mechanisms 

3 Perspectives for cooperation with academia 

Universities and research organisations are drivers of innovation and catalyst for socio-
economic development. Universities play a key role in the seamless chain of innovation 
and in particular in basic and applied research, and technology development. They generate 
blue-sky ideas and disruptive technologies which are essential for industrial 
competitiveness. Additionally, universities educate the next generations of space 
professionals. 

ESA’s Space 4.0 for United Space in Europe strategy places a particular emphasis on 
cooperation with universities. It aims at creating gateways to new academic communities 
not yet involved in the space sector. ESA can act as a promoter, and catalyser of such 
cooperation across Europe and beyond. In doing so ESA can leverage on the networks 
currently existing and offered by the academic and research communities to mobilise and 
channel the most promising talents and ideas towards the space sector. It can also expand 
links between space and non-space sector. Furthermore, ESA can also leverage academia’s 
own technology transfer mechanisms to reach out to industries outside space. 
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Abstract 
Collaboration between academia and industry is a key element of any open innovation eco-system where 
university generates enabling knowledge and technologies that may change current business paradigms 
while talent mobility represents the most effective tool to foster sustainable disruptions.  

However, there are a number of barriers preventing systemic collaboration. Business practitioners talk busi-
ness while scientists talk science and technology. They have different time horizons and diverse under-
standing of confidentiality and ownership of intellectual property, with high impact factor publications 
rewarding the research efforts but limiting industrial property exploitation. Adminitrative burdens often 
delay project kick-off, in particular whenever multiple disciplines are to get involved and single Depart-
ments need to set up their own specific contracts. Funding gaps are difficult to overcome as there is not a 
virtuous stage-gate mechanism that allows the investments to be properly controlled and released based on 
milestones accomplishment rather than availability of a researcher for a given period of time which is in 
most case the practice. This is even harder when SMEs are concerned as trust, availability and commitment 
are additional collaboration drivers.  

This paper presents the holistic approach deployed by the University of Padova through Unismart Padova 
Enterprise (Unismart), its in-house for profit company aiming at commercialising intellectual property as 
well as engaging business in innovation consulting and contract research services enabled by its thousands 
of researchers and scientists as well as 60,000+ students. 

The Unismart innovation Community is the pivotal component of this holistic approach, gathering small 
and large businesses, major banks, venture capital funds, industrial associations and knowledge mediators. 

From a pure brokerage approach, Unismart has evolved into a “proactive interface” which combines both 
a “technology push” approach led by University driven by its scientific excellence and impact on society 
and a “market pull” approach which is driven by industry and profit. This “proactive interface” is enabled 
by the multidisciplinary team of project managers working at Unismart, who mirror the vertical disciplines 
and expertise of the 32 Departments of the University.  

Thanks to the close collaboration with the University Technology Transfer Office, Unismart project man-
agers are able to identify and create valuable connections with the so-called “innovation champions” inside 
the Departments. From a practical point of view Unismart signs a single collaboration contract with the 
industrial client while closing different sub-contracts with the University Departments for their specific 
research contributions. This business to business contractual arrangement between companies and Unismart 
driven by the need to timely generate profit on both sides, is key and generate additional resources for the 
University which are then injected within the research groups. 
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The paper finally provide examples of academia-industry deals to concretely present the actual benefits and 
impact on business and society as a whole. 

Keywords 

University–industry collaboration; proactive technology transfer model; SMEs; Barriers to collaboration; 

Inter-organizational trust; project management; value creation 

1 Introduction 

There are two main drivers that foster university-industry collaboration. They involve on 
one side the sharing of complementary resources in terms of knowledge, human resources 
and funding while on the other side they concern trust (normally built in prior experiences 
of collaboration), commitment, availability as well as shared objectives. 

These drivers generate many different interaction approaches between business and uni-
versity which could be grouped for instance in the following clustered areas: 

› Academic entrepreneurship, so called spin-off companies where running busi-
nesses enter the capital of a newco which assets are generated from research 
assets contributed by university to bring to market an innovative technology or 
service; 

› Commercialisation of property rights associated with patents or prototypes; 

› Long term partnerships which could involve for instance joint research agree-
ments or utilisation of research infrastrutures and laboratories; 

› Knowledge-based services which could include for instance contract research 
and innovation consulting activities; 

› Mobility of researchers and corporate training schools or academies which may 
include training of industry employees or employment/secondment of univer-
sity graduates; 

› Informal interaction consisting of meetings, workshops, conferences etc.; 

› Scientific publications which may include the publications of joint papers, the 
supervision of master and PhD thesis by industry experts,  

› Non-academic knowledge dissemination where industry practitioners gives 
lectures at University.  

However, there are a number of barriers preventing a systemic collaborative approach 
such as:  

Connection problems and use of different “languages”. Talking science to business is 
not very effective and oftentimes the R&D/Innovation managers are not the best internal 
sponsors as they perceive the researcher as the outsider proposing clever solutions they 
were not able to suggest by themselves so far. Furthermore, different company functions 

39



are used to talk to different research groups inside the Universities, asking only for spe-
cific elements of the innovation puzzle (new concepts, talents, access to labs for prototype 
validation, etc). This creates a wide system of 1:1 relations where many business contacts 
interact with many University contacts, fragmenting collaboration and limiting opportu-
nities for cross-fertilization and impact generation. 

Lack of mechanisms to address the funding/investment gap. When it comes to indus-
trial funding the tendency is to allocate a person for a given period of time rather than 
defining a milestone-based approach, where payments can be controlled and even stopped 
in case of poor delivery. When public funding is concerned, researchers are often looking 
for industrial parties to join consortia to access collaborative research programs at local 
and international scale (e.g. Horizon 2020) which can create a possible misunderstanding 
with regards to the ultimate driver and the real objective of the collaboration.  

Different organizational cultures concerning the different dimensions and drivers of the 
collaboration between the industrial sector and academia (e.g. education, research, con-
sulting, access to IP). For instance, the time horizons for project delivery for universities 
is normally longer-term and bureaucracy at university administration is normally less 
flexible.  

Different perspectives to take up the project results and manage IP. While industry 
players push for exclusive rights and full control of foreground knowledge, University 
staff aim at publishing results and keep a more open approach for dissemination among 
their scientific communities. 

Based on these drivers and bottlenecks, the paper provides a practitioner’s perspective 
about a successful model of systemic industry-university collaboration within Veneto, a 
highly SMEs dominated region in Italy and contributing to a large part of the national 
GDP. On one side, Veneto hosts a leading Italian University with its over 3,000 research 
staff and 60,000 students across 32 multidisciplinary Departments. On the other side, Ve-
neto has one of the most entrepreneurially dynamic region in Europe where companies 
were used in the past to individually address their innovation challenges with in-house 
resources and are now placing big efforts to embrace the open innovation approach im-
plementing a systemic collaboration framework to source expertise and technologies. The 
paper will provide a presentation of the overall business model with some practical ex-
amples of running projects and licensing agreements to provide a concrete presentation 
of the actual benefits and impact on both side of the university-industry interactive front-
end. 

2 Unismart value proposition and business model 

The value proposition of Unismart is based on four main elements of high value for busi-
ness and in particular SMEs, namely access to network, access to finance, access to in-
ternational markets and access to research infrastructures, technology and competence, 
including intellectual property and talents, as highlighted in the figure below. 
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Fig. 1: Drivers for university-industry collaboration 

Unismart operates through a business model based on four main "revenue streams": 

› "Membership fee" to participate in the Community Networking events target-
ing both the top management of the organisations and the operational staff with 
a full programme of “high level dinners”, workshops and seminars which in-
volve key scientific personalities of the University network (Nobel Prizes, 
Winners of European Research Council grants, Top Managers etc.). Next to 
the networking events, the Members can access the tens of University libraries, 
get visibility on the latest innovative industrial products and services through a 
dedicated newsletter reaching over 5,000 innovation lead organisations as well 
as insights on most advanced research lines and patents being filed by the Uni-
versity researchers across several disciplines. 

› Intellectual Property enhancement services, or license or transfer of patents and 
other intangible assets owned by the University of Padova. Unismart therefore 
has an exclusive agreement to commercialise IP assets with a variable success 
fee and scalable model. 

› "Innovation Consulting" services for the development of product/service 
roadmaps, technology scouting, trouble-shooting, technical training, “smart le-
gal” or identification of EU funding opportunities (e.g. H2020), to name a few. 
These services are mainly delivered by Unismart personnel with the supervi-
sion and timely participation of the University researchers with their skills. On 
a case by case basis students are involved in “idea contests” or “hackathons” 
in order to take advantage of their multidisciplinary knowledge and un-
derdstanding of specific problem areas in their role of “problem owners”. A 
recently launched service by the University of Padova is the so-called “Con-
tamination Lab” where Unismart is in charge of supervising the work of small 
groups of students working on a challenge launched by an industrial company. 
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Innovation consulting services have a limited cost and are instrumental to es-
tablish a commercial relationship with companies in order to efficiently expose 
them to university skills and assets with a limited investment.  

› Contract Research Services for the development of studies and research ena-
bled by researchers and their laboratories/infrastrutures. These services require 
larger investments by industry with respect to innovation consulting activities 
and can either continue from a former consulting step or start from previous 
work by industry till final validation of a protoype/demonstrator in lab or full 
scale environments. Unismart supervises with its Project Managers the entire 
projects and represent the contractual interface for the customer, managing spe-
cific sub-contracts with the University Departments. 

An additional value-added service is represented by the support in the development and 
development of collaborative research programs with a high Technology Readiness Level 
(TRL) between universities and companies, including the UNI-IMPRESA programme 
where the University is sharing 50% of the overall project investment “in-cash”, regional 
funding instruments or EU H2020. In this case Unismart identifies the opportunities and 
facilitates the introduction of the University of Padova and companies in the various con-
sortia, with the possibility of direct participation if the activities are part of the corporate 
mission or technology transfer, "exploitation", dissemination, etc. 

A complementary approach is taken for projects in the life science area for which the 
dynamics and interaction of actors along the chain is different from other industrial sec-
tors with longer time to market and larger investments needed to go through the typical 
development stages till clinical validation and approval by the authorities. In this respect 
Unismart has put in place a collaboration with industrial partners and business accelera-
tors which assess the different research lines and propose an investment plan to go 
through the different stages with clear milestones, associated payments and royalties in 
case of market launch. 

Last but not least the world-wide network of the University of Padova with collaboration 
agreements in all continents represent a valuable asset to support business and SMEs in 
reaching international markets and create business relationships as well as benefiting 
from local “antennas” that Unismart is building in order to access new technologies and 
ventures that represent a key element to enable a broader technology transfer platform. 
This is extremely powerful when combined with the international network of the Alumni 
Associations of the University which include several thousand professionals and experts 
which may support the overall internationalization potential as well as the access to expert 
knowledge to validate market insights as well as business plans concerning promising 
science based business opportunities.  
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Fig. 2: International collaboration network of the University of Padova 

3 Unismart operational model 

From the operational point of view, Unismart stands as an operational interface between 
the business organizations that intend to collaborate with the University of Padova and 
the various departments as illustrated in the figure below. Unismart acts in close collabo-
ration with the Technology Transfer Office which is mainly in charge of the internal re-
lationships with the researchers to help them for instance to identify patenting opportuni-
ties as well as supporting them with the filing procedures and contacts with patent attor-
neys. Other key offices which are in close relationship with Unismart are “International 
Research” as far as joint strategies versus EU funding opportunities as well as “Career 
Service” to access the 60,000+ students are concerned. The figure below well represents 
the collaboration approach. 

 
Figure 3: Unismart operating model as an interface between the Departments and the market 

Unismart actually acts as a "proactive" interface between two worlds that have by their 
nature two main "drivers", often opposed: 

43



› the researcher, driven by the creation of an impact on the needs of society and 
by progress in their discipline through the publication and dissemination of 
their scientific work; 

› the entrepreneur or business manager, driven by the search for profit and the 
satisfaction of market demand through the innovation of its product and service 
portfolio and the protection of its intangible assets, which ultimately results in 
economic growth and employment. 

Key players to facilitate collaboration are the so-called “Innovation Champions”, re-
searchers who combine scientific excellence with a proper attitude in collaboration with 
industry. They work closely with the technology transfer managers in each department to 
foster collaboration with industry. They overall act like: 

› Guides in accessing the Department's skills and facilities to requests from in-
dustry for potential third party research projects; 

› Focal Point regarding the involvement of the Department's researchers in col-
laborative research initiatives (e.g. H2020 or regional schemes). 

The convergence of these two aspects is fundamental to avoid duplicating the promotional 
efforts to engage industry with a single value proposition which should at first aim at 
establishing a commercial relationship and then scale-up projects with the support of pub-
lic funding rather than promoting funding opportunities as the main goal of the collabo-
ration. 

A key role in Unismart is represented by the Project Managers (PM) who are responsible 
for the technical-commercial actions from the scouting of the opportunities to the propo-
sition and definition of the contract, interfacing both with the companies and with the 
Innovation Champions. The Project Managers have possibly a post-graduate education 
and have a deep understanding of the different research lines within the Deaprtments, 
including laboratories and infrastructures.  

Through the Project Managers, Unismart is able to take care of all project phases from 
pre-sale (estimate and contracting), to delivery (support in the development of specifica-
tions/requirements, technical supervision in the drafting of integrated deliverables and 
communication /outreach) and management of the administrative aspects until the con-
tract is closed timely and on-budget. 

 
Figure 4: Flow of information between researchers and companies along the project cycle 
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A critical factor in guaranteeing a smooth collaboration between academia and business 
concerns confidentiality issues when several players are involved in projects as well as 
ownership of IP. In this respect Unismart has worked out provisions which are based on 
the established practices of the University, exposing all single contributors to confidenti-
ality agreements as well as abstracting functionally key elements of the project and guar-
anteeing in several cases a blind exposure of the customer to avoid that competitors may 
understand their possible research and development interests. This solid approach has so 
far addressed most of the toughest request by business. As far as ownership of foreground 
knowledge this normally stay with the customer. In case of an invention which is patented 
there is a joint ownership for the first 12 months with clear clauses in the contract about 
the cost of the full ownership which is normally a small part of the value of the contract 
and it is left to Unismart the responsibility of full negotiation.  

The companies have multiple interests in collaboration with the University of Padova, as 
evidenced by the wide range of services offered by Unismart, and this means that the 
internal "buyers" of the companies are represented by different interlocutors as the "Hu-
man Resources" manager, the "Research and Innovation" manager, the "Open Innova-
tion" manager, the "Marketing" manager, the “Technical Department” manager etc. This 
requires a level of attention in the coordination of commercial efforts and a virtuous 
mechanism of collaboration with the various internal services of the University that have 
daily contact with companies. The same applies to all those activities aimed at raising 
funds in collaboration with companies as well as the involvement of students.  

As in many other models that provide knowledge flows across the boundaries of multiple 
actors, it is very important to have a two-way knowledge transfer between the Depart-
ment's research team and the client's project team, as well as between the project team of 
the company and other people / functions of the client company. In this context, the role 
of the PM expressed by Unismart guarantees a huge added value for the client as it stands 
as a "super partes" in the internal dynamics of the various company functions, without 
jeopardizing the flow of direct knowledge between the company team and researchers. 

In this context, it is clear that the model works only and only if they align between the 
various subjects involved: 

› Vision / Strategy; 

› Resources / infrastructure; 

› Delivery mode; 

› Coordinated methods of managing business relationships with companies 
(Customer Relationship Management - CRM). 

In particular, it is important to stress that CRM does not mean that Unismart is the only 
subject dedicated to establishing business relationships between research groups and the 
outside world, but it is very important to guarantee complete transparency of the contacts 
and collaborations in place between the University structures and industry in order to 

45



create synergies, cross-selling opportunities and improvement based on previous experi-
ence. As anticipated, an important function in commercial terms is offered by the synergy 
with the Alumni Association in their role as Ambassadors within the various companies 
and organizations in which they have come to take up top positions.  

4 Achievements and some metrics 
The Unismart "community" consists today of 50+ organisations enrolled in the first 12 
months of operations. As anticipated, these organizations have the most diverse 
characteristics and backgrounds: they are SMEs and large corporations, local, national 
and foreign companies, service and manufacturing companies, credit institutions, 
investment funds, consultancy companies but also world leaders in the industrial sectors 
of professional ovens, blast chillers, optical devices for offices, energy and gas, stone 
processing, smart materials, to name a few. 

To demonstrate the effectiveness of the interaction model fostered by Unismart between 
companies and university structures beyond the Community, it is worth mentioning that 
during the first 12 months of operations Unismart has approached over 3,000 companies 
receiving its newsletter while 1,000 companies were approached through events and 
direct contacts. Over 300 bilateral meetings with companies and researchers have been 
organised with 30 presentations at events and over 850 visits to the patent library of he 
University of Padova. 

As a result of this promotional activity, the business volume of contract research and 
consulting activities reached over a million Euro so far, engaging seven different 
Departments in collaboration with industry. Clients span across large multinational 
companies as well as national champions. Beyond collaboration with business, we can 
also mention the consulting work for a Norwegian University to define a strategy about 
their research activities and alignment with industry and public-private partnership 
development roadmaps. 

As far as the commercialisation of intellectual property is concerned, the commercial 
activity was organized around events to promote the most promising patents as well as 
by directly contacting companies and intermediaries, including accelerators and venture 
capital funds. As a results two different licensing deals were achieved involving life 
sciences and animal well-being for an overall amount exceeding 600,000 Euros.  

5 Conclusions and recommendations 
The paper clearly presents the key value of creating a Community which is an ecosystem 
fed by the scientific excellence of the University of Padova as an enabling element for 
new business opportunities, triggered by the comprehensive networking programme. The 
over 50 organizations that are as of today part of the Community are complementary and 
do not come only from the Veneto region (where the University is based); they are based 
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in different Italian regions as well as different EU and international countries. The com-
munity responds to the growing demand of companies to collaborate with suppliers and 
knowledge brokers to mitigate complexity, reduce the costs of collaboration and gain 
competitive advantage in the development of new business, creating synergies and mul-
tiplying effects with the established activities of the University TTO. The University steps 
in anytime there is a gap in enabling science and technology which could be addressed 
by its researchers and laboratories or through its world-wide network. Community mem-
bers find added value in being in the community because they exchange "values" between 
them which are far bigger than the annual membership fee. 

Another key element covered throughout the paper is the fact that Unismart is not a mere 
commercial intermediary or broker and therefore does not apply a "success fee" on con-
tracts signed between companies and the University Departments (which would be an 
additional fee on top of the overheads applied by the University and by the Department 
Administrative Offices). Unismart is an active party and actually a commercial entity that 
signs contracts with business and then sub-contracts research services to the different De-
partments, smoothing all administrative efforts from the customer point of view and 
bringing them all on Unismart side with its Project Managers that guarantee a professional 
interface. 

Unismart charges its services to the business in order to manage the project as a whole, 
having sensitivity to the value of the proposed work and the maximum price that the cus-
tomer is willing to pay. This commercial activity and interface towards the potential cus-
tomer and the research teams until the signing of the contract is a total promotional in-
vestment of Unismart and any profit that will be generated represents a further value 
available to the University. 

In this framework it is clear the added value of building on consolidated structures within 
the University, in particular the Technology Transfer Office (TTO) which has a key role 
in supporting the researchers with a full portfolio of services while managing innovative 
funding programmes, as UNI-IMPRESA for instance. The complementarity of Unismart 
with the TTO is indeed built at the interface between the internal University environment 
and the outside environment. This is key along with the commitment of the University 
governance to the implementation of the model which is necessary to get full support 
within the different steps needed to create a commercial entity as well as the proper bu-
rocratic framework to speed-up the collaboration mechanisms. 

Although the model was de facto launched in 2017, the results are indeed very promising 
with over 60 business contracts signed with one fourth of the 32 University Departments 
providing knowledge and technology contributions. Breakeven is expected to happen in 
2018 with a cumulative turnover in excess of 3 million Euros within the next 12 months, 
representing roughly 30% of the volume of current contracts between industry and the 
University of Padova. This is only considering commercial contracts and not publicly 
funded research activities which may generate an indirect impact of the overall model.  
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Further areas of improvement concern mainly the capillary dissemination of the new col-
laboration paradigm with industry inside the University, taking into account the wide 
range of disciplines involved across the 32 Departments and the large number of profes-
sors, researchers and technical staff involved. In this respect is key to foster a sound CRM 
approach to guarantee full transparency in the business collaborations as well as the ca-
pacity to attract business from outside the local region in order to create a clear multiply-
ing effect on the overall client base and business volume.  

Last but not least the model is highly scalable and may support those smaller Universities 
in strengthening their commercialization efforts. In this respect Unismart has started es-
tablishing collaborations with other Italian Universities for IP commercialization as well 
as signing consulting contracts with other Universities outside Italy to support their strat-
egies in technology transfer. 
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Abstract 
This paper explores how to set up cooperation between university and commercial organization on start-up 
principles and describes its application to the establishment of an IBM Centre of Competence at Faculty of 
Electrical Engineering, Czech Technical University. It examines the start-up approach from three perspec-
tives - people, places, and practices - and explores the portability of this approach to the university envi-
ronment. In the beginning, this paper introduces the faculty and IBM. The second part of the paper describes 
different types of cooperation and partnership levels derived from the size and number of realized activities. 
The idea of a “Partnership Continuum” is introduced. The third part briefly discusses the term “start-up” 
and start-up principles. The last part contains a case study of the start-up principle application in partnership 
establishment. It describes the way to get from small and unclear cooperation to a long-term cooperation 
“Alliance.” In the end, the paper summarizes the most important facts and recommendations. It emphasizes 
the time and people aspects. 
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1 Introduction 

The Faculty of Electrical Engineering, Czech Technical University (FEE CTU) was 
founded in 1707, and it is the leading technical university in the Czech Republic. It has 
17 departments and offers first-class education in the fields of electrical engineering, tel-
ecommunications, automation, informatics and computer science and engineering. The 
Faculty extensively collaborates in different research areas with top universities and re-
search institutions worldwide. It offers innovative solutions to its industrial partners, mil-
itary and security institutions, participates in space research programmes and work for 
governmental agencies. For the future, it strives to become the leading center of research 
and innovation through its even more internationalized academic staff and student body. 

IBM, a global information technology company, has created, over the past 100 years, 
innovations that matter to the world - from ATMs to quantum computers. These innova-
tions are built on strong education and research foundations, including a long history of 
cooperation with universities since the 1950’s. IBM was the company boosting computer 
science, a field that is nowadays a common part of most IT study programs.  And even 
today IBM is committed to helping and supporting academic institutions in basic research, 
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curriculum innovation and educational assistance in focus areas that are fundamental to 
innovation in the 21st Century and strategic to IBM's core business.  

Both FEE CTU and IBM are continuously looking for suitable partners, establishing ap-
propriate long-term win-win partnerships and starting cooperation in many different ar-
eas. It is a very difficult task as there exist many different obstacles on both sides of the 
cooperation. They come from the complexity of organizations entering a partnership and 
potentially an unclear strategy of the cooperation. This article describes a possible way 
of overcoming these obstacles and solution that can lead to the establishment of a strong, 
long-term and strictly defined partnership between academic and commercial subjects, 
resistant to both internal and external changes. 

2 Partnership Levels 

Establishing a new, long-term and working cooperation is a complex task. This fact is 
valid for any cooperation between any subjects. Not necessary between commercial and 
academic subjects only. The reasons are mostly the same. Initial expectations of both sides 
differ, cooperation vision and strategy are not well defined or do not exist, and the meaning 
of the term “cooperation” is perceived incorrectly. The following text focuses on the co-
operation between academic and commercial subjects. 

The first and the most important step is a definition of cooperation expectations at the 
beginning. Companies are in many cases seeking only simple Level 1 (“Transaction”), or 
Level 2 (“Collaboration”) partnerships, using the definitions in Southerton (2012) while 
universities are seeking for Level 3 (“Alliance”) or Level 2 partnerships. As Figure 1 
describes, the difference is in the size and number of cooperation activities. 

 

Figure 1: The Levels of Engagement. (Southerton, 2012, p.8) 

Level 1 concentrates mostly on short-term goals with limited long-term cooperation po-
tential. Realization of a specific project, hiring new employees, company or specific tech-
nology presentation, etc. are typical examples of such cooperation. The reasons why com-
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panies prefer Level 1 partnership mostly depend on their size, history, owners, and busi-
ness. For today the lack of resources is typical too, and companies are very often trying 
to bridge this yawning gulf by using Level 1 cooperation. Another reason can be the ab-
sence of any previous experiences, reluctance to invest own resources (human, material, 
financial) to non-business activities or disillusionment from less successful previous co-
operation. 

On the other hand, universities aim for long-term activities (education, research, long-
term projects), and their capacities (both staff and students, material, knowledge, univer-
sity environment) are limited too. The shorter time and larger the output expectations of 
the cooperation, typical for the Level 1, from companies, the higher the probability of 
partnership failure and disappointment is. That is the reason why most of the high ranked 
universities prefer at least Level 2 partnership. 

Higher levels require a systematic approach to cooperation and are not so strictly limited 
by time and created outputs. The Level 3 partnership describes specific types of mergers 
between company and university in which no borders in collaborative activities exist. In 
the “Partnership Continuum” framework (Southerton, 2012) presented in Figure 2, it is 
termed “Holistic Engagement.” 

 
Figure 2: The Partnership Continuum. (Southerton, 2012, p.4) 

This level of partnership also best represents the meaning of the term “cooperation” 
defined for example in Wikipedia (2017): ‘Cooperation (sometimes written as co-
operation) is the process of groups of organisms working or acting together for a common 
or mutual benefit, as opposed to working in competition for selfish benefit.‘ 
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Because FEE CTU strives to become the leading center of research and innovation, it is 
unsurprising, and not unexpected, that the faculty tries to establish Level 3 partnerships 
with the world’s large, strong and innovative companies. Level 2 or Level 3 is appropriate 
for cooperation with innovative and stable local companies. Support, at least by Level 1 
partnership, faculty applies to new start-ups and small technology innovative companies. 

3 Partnership Premises 

Aligning of different subjects into one working unit is not an easy operation. References 
(Pertuzé, 2010; National Council of University Research Administrators, 2006; 
Edmondson, 2012; Georgia Tech Research Corporation, 2012) describe a working 
“Alliance” as a partnership with strong and active leadership, common, clear and long-
term vision and strategy, a multidisciplinary approach, the right people in the right place 
and active dialogue. The validity of the above-described premises confirms for example 
(Edmondson, 2012) case study too. Many different requirements in all stages of partner-
ship result in the question of how to achieve a working “Alliance” and deal with all issues 
arising, especially during the initial steps of preparing and establishing a new “Alliance.” 

Subjects entering an “Alliance” are usually complex organizations with different organi-
zational structures, different individuals, different interest groups, and different activities. 
All of these factors complicate the orientation of subjects, finding suitable persons and 
the definition of long-term and mutually acceptable goals and benefits. 

One of the options to start cooperation and to secure resources for cooperation is to seek 
agreement on large kick-off investments that sometimes extend to millions of dollars 
(Bloomberg, 2017; IBM, 2011; Techcrunch, 2017; Primeur Magazine, 2017). These 
“large bets,” mostly coming from big corporations, are scarce, focused only on top re-
search groups with proven research history and ultimately hard to agree. They incur large 
hidden costs of communication, as both parties will often have different language and 
different expectations, so alignment usually takes a lot of engagement, energy and time 
on both sides. 

Another option to build successful cooperation focuses on small, fast-paced investments 
as opposed to large slow long-term investments, and on a broad repertoire of ideas rather 
than on one big bet. This approach is also prevalent among the emerging start-up compa-
nies and with dynamic changes in the markets are the methods more and more applied in 
traditional established businesses (rapid prototyping, MVP, agile, intrapreneurship). As 
proved by the cooperation between IBM and FEE CTU (CoC “Alliance”) it can be applied 
to collaboration initiatives between a university and a corporation. 
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4 Start-up specifics 
The startup, as opposed to mature large businesses, has several specifics that influence 
their behavior. We focus more closely on three of these aspects - financing, trust and the 
team.  

First, there is a lack of investment budgets (and lack of support units, like marketing, 
finance, HR, etc.). That has an impact on the work and drives the necessity to break it 
down into small, actionable, testable and deliverable results. The small investments allow 
for placing “small bets” only, delivering on them quickly and thus managing the risk with 
actions. The effects on teams are also important - more creativity, better substitutability, 
and high engagement are typical.  

The second aspect is lack of initial trust. Usually, start-ups focus on new innovative prod-
ucts and services that have not yet been proven, and they must build trust from scratch to 
secure the future investment. There is no company goodwill to build on, and this rein-
forces the focus on the small deliverable and functional results proving the competencies 
and supporting the vision of the start-up company.  

The third aspect is the small team lacking diversity of expertise. Many of the teams are 
perpetually learning with each iteration they deliver. That means the team must adopt 
uncertainty and be flexible in pivoting their idea according to market information they 
receive. Successful start-ups seek new experiences in the market on which they can grow 
their ideas and deliver functional products or services. Small investment bets broaden the 
repertoire of the team. Small lean structure makes the pivoting of the idea possible in an 
efficient manner. The functioning of start-up team is like a family, many of the startup 
members say it is more than just a job. 

Considering these aspects, many methods have been developed to help startups cope with 
the difficult initial conditions. Nevertheless still many of the start-up endeavours fail to 
succeed (numbers vary from 40% to 90%) (FAILORY, 2018). One of the commonalities 
among the successful start-up leaders is their “growth mind-set.” Scientific research on 
the “growth mind-set” model was accomplished by Carol S. Dweck (Mindset Works, 
2017). The comparison of “growth” as opposed to “fixed” mind sets was further leveraged 
and schematized by Jeanne M. Liedtka from Darden School of Business at the University 
of Virginia in her work on design thinking (Figure 3). 

Building products, services or partnerships in the information technology environment 
must take into account the dynamics and exponential development of the industry. With 
this in mind, the “growth” mind-set should yield better results regarding aligning to mar-
ket and regarding managing the risk.  Adopting the new mind-set (leading to small MVPs 
(Minimal Viable Product), fast iterations and pivoting) is not sufficient to build a func-
tional outcome. Especially in case of building a new partnership there is still a need for a 
strong vision of the future, alignment of teams across organizations, alignment of teams 
in time and a great deal of determination. Team alignment is crucial for building strong 
and lasting partnerships that are still flexible to pivot according to new challenges coming 
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from the outside. It is obvious that all these activities are hard to execute and they take 
time. 

 
Figure 3: Comparison of mind-sets. (Coursera, 2018) 

5 Centre of Competence at CTU FEE 
In 2009 the Faculty Dean and two alumni opened the Centre of Knowledge Management 
(CKM). CKM was a small unit and was a part of the Dean’s office at the beginning. Its 
task was to apply Business Process Management (BPM) principles to the faculty man-
agement. The main reason was to prepare the faculty for the coming of new long-term 
changes (reduced budget, lower number of students, wider industry cooperation, more 
scientific projects, etc.). It was not a brand-new idea because there already existed similar 
projects around the world, but most of them were unsuccessful or limited to the applica-
tion in one specific subject only. Results from the project were also successfully used in 
the project called “Efficient Institutions” governed by the Czech Ministry of Education 
implemented during the years 2009 – 2012 (Ministry of education, 2014). Later, the re-
sults and created best practices were applied in a few other Czech universities, faculties, 
and institutions too. The motivation of alumni was to apply their practical experiences in 
a new business sector, try to realize something new in their lives and mainly help the 
university to overcome its internal weaknesses and issues.  

CKM’s starting point was very similar to a start-up position. There was an idea, existing 
customer, and motivated people. First “start-up investor” was a faculty that covered fully 
CKM’s budget at the beginning. But the faculty defined a condition that the faculty in-
vestments had to be minimised as soon as it would be possible. To fulfil this condition, 
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CKM has prepared a few courses for faculty and university students, and it also has started 
to look for different both internal and external project as an additional source of CKM’s 
budget. All courses and projects focus on the activities connected to BPM project. Figure 
4 presents the number of courses created and taught by CKM’s members and its partner, 
IBM company. 

 
Figure 4: Number of courses guaranteed by CKM. 

The reason why to teach students was not only funding but also the possibility to get in 
contact with students and motivate them to cooperate with CKM. Figure 5 presents the 
number of students successfully passed by the CKM’s courses. 

 
Figure 5: Number of students successfully passed by courses guaranteed CKM. 

Since the beginning of the CKM around 1800 BSc. and MSc. students passed all courses 
aimed at Information Management, Process Management, Project Management, Perfor-
mance management and Object-oriented development. Around 200 students successfully 
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defended their BSc. and MSc. theses supervised by the CKM members. Many of them 
also passed internship in CKM and helped to cooperate on BPM and other CKM’s pro-
jects. 

External impacts caused the “peaks and valleys” in Figure 5. For example, the opening 
of a new Faculty of Informatics at CTU, changes in the structure of faculty courses (study 
programmes) and the population trends that predicted lowering of student numbers in 
2012 and a few following years as Figure 6 demonstrates. 

Figure 6: Trends of CTU FEE students. (Ministry of education, 2012) 

Using students in projects helped CKM to overcome the problem of personal resources 
and reduced necessary funding. Structure of CKM employees is presented in Figure 7. 
FTE means Full Time Equivalent and represents full-time employees. In the figure, it is 
possible to see that some graduated students continue in the cooperation as Ph.D. students. 
That is very important for the CKM because these students are working as project leaders 
and help to strengthen long-term stability of CKM. 

The necessity of practical experiences and an appropriate tool for BPM visualization led 
CKM to search for an external partner right from the beginning. CKM identified IBM 
Czech Republic as an appropriate partner demonstrating practical expertise in BPM. Sev-
eral rounds of discussions of key stakeholders of both institutions resulted in a common 
point of view covering partnership on educational, research and project level. The process 
of establishing a centre of competences was clear from the beginning and shared by both 
parties. The result was an establishment of the Level 1 partnership, and IBM, with its 
internal vision described in Figure 8, started to play the role of the second, in this case 
external, “start-up investor.” IBM realized its investments in the form of know-how, tech-
nology and time of people that helped to prepare and teach courses and helped to prepare 
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Figure 7: Number of internal employees working in CKM. 

project methodology. The risks and uncertainties of establishing this new cooperation 
model were high, but potential losses were low. This situation is typical for any start-up. 

 
Figure 8: Process of building Competence centre. 

The most important factor that catalysed starting cooperation was the fact that IBM allo-
cated one person that was partly working in CKM and partly in IBM. It was a participant 
in the IBM internship program and helped with the communication between IBM and 
CTU FEE. It helped to solve all issues very quickly and immediately. There did not exist 

57



any opened critical issue, and all important ideas were discussed and realized very 
quickly. Skilled and motivated team were able to create and present first BPM outputs to 
faculty members very quickly and demonstrate that the project and cooperation are prof-
itable. From the IBM point of view, the partnerships brought an opportunity to be in con-
tact with students and check the abilities of the CTU FEE for longer and wider coopera-
tion at this stage. Benefits have started to be higher than investments. 

The BPM project turned out to be successful (Náplava, 2014). Around 500 faculty pro-
cesses were mapped and analyzed. All faculty members, including students and guests, 
can access them by using the in-house developed Process portal. Some of the processes 
faculty and CKM team implemented in the IBM BPM tool that enables their automation. 
During the project, the cooperation with other universities and some commercial compa-
nies on BPM projects has been started. Growing activities caused establishing of new 
CKM internal units (analysts, BPM developers, Java developers) and CKM has started 
transformation to become a standard faculty unit. The faculty “sponsorship” has been 
reduced, new projects have been coming, the team and the budget have been stabilized. 
The start-up has started its transformation into the standard company. 

To overcome a problem with students that successfully graduate or are looking for new 
opportunities IBM brought in the know-how of setting up a successful internship program 
and the partnership was upgraded from “Transaction” to “Collaboration” level. IBM en-
rolled students in its commercial certification process and allowed their client-facing en-
gagement on commercial projects. Many graduated student work for IBM partners, some 
of them established their own start-up that works on IBM BPM projects and also helps 
CKM with education, training, and realization of the project. CKM with the selected stu-
dents also has prepared a new spin-off company that will extend CKM’s funding and will 
offer students an opportunity to continue their cooperation with CKM, work on commer-
cial projects, earn money and think about research in the area of CKM or faculty interests. 
The goal is to keep, support and develop existing knowledge and abilities. As Figure 9 
presents, this principle seems to be working because the number of external “employees” 
(formal CKM students) tightly cooperating with CKM and IBM has been growing. 

Successful cooperation and its development in time confirm the graph in Figure 10. It is 
possible to see that staff engagement from university (FTE) and IBM is stable and not 
dramatically growing. Growths are small and linked to new activities in education, re-
search or projects. Benefits represent the number of students and external subjects. Be-
cause the number of students and alumni is growing the cooperation is growing too. 
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Figure 9: Number of IBM and external employees. 

Based on a general Memorandum of Understanding signed in 2009, FEE CTU and the 
IBM Czech Republic officially announced (IBM, 2015) their intention to foster tighter 
cooperation and to extend activities to research additional areas with other faculty depart-
ments. Thus the “start-up mode” finally transformed into the sustainable “company 
mode” and the door for new types of cooperation has been opened. The cooperation con-
tinuously grows, and the small BPM start-up venture has transformed into a working and 
strong „Alliance„ between FEE CTU and IBM. Comparing to its start-up CKM is stable 
and continues the realization of its projects. Investments from the faculty are minimal, 
and new areas of interest open. Figure 11 demonstrates CKM’s budget structure differ-
ences between the year 2008 (establishment of CKM) and year 2017 (the cooperation is 
at Level 3). 

 
Figure 10: Proportion of employees working in CKM. 
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Figure 11: CKM’s budget structure in 2008 and 2017. 

Faculty investments decreased to a minimal value (education, faculty projects), and the 
majority of CKM budget comes from the external income. Projects represent incomes 
from CTU or external not IBM projects. IBM represents income mostly from the collab-
orative projects and partly from the IBM donation. Time development of the budget struc-
ture presents Figure 12. 

 
Figure 12:  CKM’s budget structure time development. 

Since 2015 (“Alliance” establishment) the ratio of cooperation financial benefits has been 
increasing. Incomes are mostly coming from the collaborative projects which mean the 
“Alliance” is working, and the start-up transformed to the standard commercial subject 
that can survive in the market.  

But as Figure 2 presents, the “Holistic Engagement” is not only about the financial as-
pects, a small unit of people and limited set of projects but about a wide and different set 
of activities across the whole faculty and company. Employees of both institutions know 
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the existence of “Alliance,” they are actively looking for collaboration areas (research, 
projects, education) and coordination infrastructure is a solid part of both institutions. As 
for IBM, the door for the cooperation has been widely opened, and different IBM depart-
ments now offer collaboration on their research projects, IBM employees co-deliver se-
lected faculty courses, organize common workshops and presentations, etc. For example, 
IoT or big data are actual interest areas. At this moment IBM also fully guarantees one 
faculty course oriented on Object-oriented programming and intensively collaborates on 
three other courses. Other activities are discussing. 

Following successful cooperation, CKM has been given additional responsibility to act 
as a coordination point between faculty and IBM. Experiences from the industrial coop-
eration and satisfaction of faculty management brought FTE CKM employees new op-
portunities for personal growth - one is partly working as a vice-dean for Information 
Technology, and another one partly works as an Industrial Liaison Officer. That rein-
forces “Strategic Partnership” as Phase Five of the “Partnership Continuum” describes. 

6 Conclusions and recommendations 

This history and evolution of IBM CoC at FEE CTU describes and affirms the method of 
establishing strong and long-term industry-university cooperation built on start-up prin-
ciples. It can be used anywhere where different high risks exist, future vision is not clear 
or difficult to define at the beginning, and the complex cooperation is possible to divide 
into smaller parts that can be simply and quickly verified at low cost. While they do not 
automatically guarantee success, built-in start-up internal mechanisms minimize potential 
losses and boost the probability of success. 

Experiences from the successful cooperation brought knowledge on both sides. Key find-
ings and comparisons of start-up and traditional partnership principles summarise Ta-
ble 1. ̈ Suggested recommendations following the above-described start-up principles and 
CKM best practices are: 

› Time - establishment of the strong long-term partnership requires time (6 years 
in the described case study). Both sides must be patient because first results do 
not come in just one or two years. Building partnership is a long-term process 
that requires the continuous effort of all cooperating subjects. Break down ac-
tivities to the level of MVPs.  

› People - clear focus and common point of view are needed on both sides of the 
partnership. Based on the described case study it is strongly recommended to 
have one person that is actively engaged on both sides (part-time contract in 
both institutions). To grow activity faculty should engage students in junior 
roles whenever it is possible.  
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 Start-up principle Traditional principle 

Time ● Short delivery sprints 
● Alignment with industry 

lifecycle 
● Broadening the repertoire of 

cooperation in time  

● long-term project delivery 
goal 

● alignment with university 
lifecycle 

● specifically defined topic 

People ● High team engagement 
● Small dedicated team 
● Close interaction with indus-

try 
● Family atmosphere 
● Focus on team development  

● The team appointed by man-
agement 

● The standard level of engage-
ment 

● Limited interaction with in-
dustry 

Budget ● In-kind investments 
● Continuous small projects 

based budgeting 
● Short-term ROI 
● A high proportion of junior 

roles 

● Large initial investment 
● Initial coverage by an 

industrial partner(s) 
● Long-term and questionable 

ROI 
● A high proportion of senior  

roles 

Management 
Support   

● The active part of manage-
ment 

● Trust builds by action 
● Risk management by small 

actions 
● Fast failures are cheap 

● Passive part of management 
● Trust based on goodwill 
● Risk management by long-

term analysis 
● Slow failures are expensive 

Communication 
& Presentation 

● Communication on multiple 
levels (internal, external) 

● High transparency and fre-
quent feedback evaluation 

● Marketing style communica-
tion 

● PR activities throughout the 
cooperation 

● Communication on the need 
to know basis 

● Reporting style communica-
tion 

● PR activities in the beginning 

Coordination ● Action based project man-
agement 

● Clear ownership and per-
sonal responsibility 

● Agile problem solving 

● Waterfall-based project man-
agement 

● Group responsibility 
● Delayed problem solving 

Table 1:  Comparison of start-up and traditional partnership establishment principles. 
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› Budget - the side that initiates cooperation must be prepared to cover the costs 
at the beginning. Engagement of students drives down the costs. Bring revenue 
from the delivery of small projects as soon as it is possible.  

› Management Support - bottom-up approach is not sufficient, management 
support especially in the initial phase is crucial. Pull in management as an ex-
tended part of the team. 

› Communication & presentation - communicate proactively on multiple 
channels, continuously update on small wins, be transparent and avoid building 
barriers that would isolate team within the institution. 

› Coordination - build coordination on agile principles, clearly dedicate respon-
sible person on both sides. Personal responsibility must actively drive the 
coordinator. 

Dependences of recommendations and findings illustrate the partnership model in Fig-
ure 13. 

 
Figure 13:  Model of successful “Alliance” partnership. 

Long-term working “Alliance” must be perfectly balanced on all sides of cooperation. It 
is sensitive to any change that is realized only on one side of the partnership. Coordination 
activity balances the stability of the “Alliance.” Management support, Budget and People 
are key components of the main pillars on both sides. If any part of the pillar is weakened 
the whole construction is weakened too, and it may fail. Both pillars must be equally 
strong. If one is weaker than the second one the probability of failure is high. Pillars and 
their parts strengthen the Communication and Presentation. If any part of the model does 
not work well, the whole “Alliance” does not work well too. Small failures can eliminate 
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the robust construction and working coordination, but if any part is out of control, it is 
better to stop or lower the partnership level. It will minimize potential losses and disillu-
sionment. 
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Abstract 

This brief work is the result of a collaboration between the University of Bergamo – 

Department of Management, Economics and Quantitative Methods and SIAD a 

multinational gas producer based in Italy. The objective was to develop a theoretical 

methodology, a benchmarking and an internal analysis in order to understand which 

were the best theories and practices in innovation management aimed at designing an 

effective and efficient innovation process that included R&D, Marketing and Sales 

Department in SIAD. This work has helped SIAD to further improve their innovation 

processes and for the University of Bergamo to apply knowledge and competences in to 

a real case. 
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1     Introduction 

The potential for universities to contribute positively to firms’ innovation has received a 

lot of attention in recent years. While the determinants of university-business 

cooperation have been examined extensively, less attention has been given to the 

processes, related key success factors and outcomes that dominate this phenomenon. In 

early 2000s, companies could show up with their “good enough” products and services, 

acting in their competitive contest and having success in their business. Since 2009, 

things have dramatically changed; competitive pressures increased and companies can 

no longer grow without innovation. Good enough is no longer good enough: innovation 

can be recognized as one of the most powerful drivers to create additional value. SIAD, 

among the top 10 most important Italian chemical groups with significant international 

presence, offers a full range of industrial, specialty, food and medical gases and has a 

long history of innovation. SIAD is committed to doing more and more to continue 

growth in the current competitive environment. Equally, SIAD understands that even in 

a B2B context, innovation cannot be the result of “inspiration” or a reactive approach to 

customer needs but requires a rigorous management approach. For this reason, SIAD 
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asked the University of Bergamo, and in particular, the Department of Management, 

Economics and Quantitative Methods (MEQM), for support in developing processes, 

activities and managerial practices able to facilitate the process of innovation, with a 

particular focus on the set of mechanisms at work between R&D, marketing and sales 

departments. 

The objective was to develop a theoretical framework, a benchmarking and an internal 

analysis in order to understand which were the best practices in innovation management 

aimed at designing an effective and efficient innovation process that included R&D, 

marketing and sales departments in SIAD. 

Some research questions that the study had to answer were: 

(1) Which are the theoretical models able to structure an established process of 

innovation between R&D, marketing, sales departments (organizational, 

managerial and process perspective) to develop incremental, or even disruptive, 

product innovations in a B2B context? 

(2) Which are in managerial literature the best process-based organizational models 

for the development of product and business model innovation? 

(3) According to the theoretical and the benchmarking analyses, how is SIAD 

positioned? How may SIAD improve its organizational processes in order to 

encourage interdepartmental innovation? 

In order to answer these research questions, a team of four professors, five students of 

the University of Bergamo – department of MEMQ- and two SIAD managers, 

developed a mixed method research based on a literature review, interviews with 

organization innovation experts, interviews and a survey administrated to managers 

working in marketing, R&D and sales departments of the firm. The results lead the way 

to innovation processes for SIAD. The collaboration between the University of 

Bergamo and SIAD can be also seen as a good example of open innovation, as 

discussed in conclusion. 

Thus, the paper is structured as such. In the first part, we review the literature on 

process-based organizational models for the development of product and business 

model innovation. According to the problem stated by SIAD and the analyses conducted 

inside and outside the company, we provide a framework of actions, practices and tools 

that will help the company to infuse innovation through organizational processes. 

 

2       Literature Review 
 

In organizations, three main different innovations can be detected (Schilling, 2006). 

› Product innovation refers to the process of designing new product line of 

company or improving existing ones. 
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› Innovation of application is the process finding new application for existing 

products. For example, for SIAD it would mean to find a new way to use an 

already existent gas.  

› Process innovation, considered as organizational processes, is about a set of 

practices and activities for increasing internal cooperation with a common 

understanding of objectives and activities. These processes are a more active 

response to external or internal opportunities enhancing the possibility to 

introduce new ideas, applications or products/services (Cornelissen, 2017). 

› Business Model Innovation: is seen an economically non-trivial change in 

business model components and architecture (Foss & Saebi, 2017), such as 

managerial decisions; resources; networks and relationships; and value. 

 

In this paper, we will focus on process innovation. In particular, the central goal of our 

literature review was to detect the theoretical models concerning the innovation 

processes aimed at product and business innovation in manufacturing companies. With 

regards to the stream within the literature that refers to the conditions of the innovation 

process, various important elements have been identified so far such as market 

evolution(s) (e.g., Holloway & Sebastiao, 2010), technological shifts (e.g., Tongur & 

Engwall, 2014), and timing (Giesen, et al., 2010). Others instead stress the importance 

of learning and experimentation (Sosna, et al., 2010) and of the practitioner oriented 

tools for managing the process (e.g., Ebel, Bretschneider, & Leimeister, 2016; Evans & 

Johnson, 2013). Specific leadership (Doz & Kosonen, 2010) and organizational 

capabilities (Demil & Lecocq, 2010) have also been identified to build and sustain 

success in the process of innovation.  Overall, these conditions portray organizational 

innovation as continuous refinement processes, connecting the market as well as to 

individual, collective organizational actions (Giesen, et al., 2010; Holloway & 

Sebastiao, 2010; Tongur & Engwall, 2014).  

In this perspective, companies with a strong commitment to R&D benefit the most from 

strong capabilities of marketing, able to understand the market and consumers’ needs 

(Dutta et al., 1999). 

 

Thus, according to our literature review, we detected three main innovation processes 

that allow the development of organizational innovation: 

(1) Customer Orientation 

(2) Organizational Integration 

(3) Open Innovation 

 

In manufacturing companies, the main driver of organizational innovation processes is 

the customer, who often pushes manufacturers towards innovation, in order to fulfil the 

related needs and requests of personalization (see for instance, Oinonen, 2014, 

Carbonell et al., 2012; Gulati & Oldroyd, 2005). One of the most cited theoretical model 
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is Oinonen’s (2014) one, suggesting that, in B2B contexts, the development of 

innovation processes has to pass through the involvement of customers. Moreover, 

according to the same author, in order to involve the customer in a process of 

innovation, two activities are crucial: customer section and customer orientation. The 

first one concerns the customer selection. Understanding the type of customer able to 

co-develop a process of innovation with the manufacturer - such as the lead users 

(Carbonell et al., 2012; Olson & Bakke, 2001) and financially attractive and closed 

customers (Gruner & Homburg, 2000) - is of extreme importance for the development 

of internal innovation processes. Some authors suggest the selection of customer 

partners only among lead users. Von Hippel (1986), introduced this term for defining 

those users having strong needs that will reach the general marketplace Others, such as 

Olson & Bakke (2001) and Carbonell et al. (2012), demonstrated that lead users are able 

to bring inside the company new ideas and having relations with them seems to push 

toward newness. As drawback, lead users can be really expensive and they can also 

have a negative impact on market performance (Lilien et al., 2002). The second activity 

related to the customer orientation and it regards the co-development process with the 

selected customers. Lin et al. (2010) underline the importance of long-term partnership, 

being strongly connected with the success and with the organizational relationship 

efficiency. The knowledge flow is needed and it has to be at the basis of the supplier-

customer relationship in order to reach a successful customer involvement. 

 

Organization integration process is another fundamental step towards innovation. 

Companies need to engage and to motivate employees in order to take part to the 

innovation development process. Ettlie and Reza (1992), pointed out how innovation 

cannot exist without an internal integration, such as the integration of different 

departments - for instance marketing, R&D and operations. These authors, in particular, 

demonstrated that the companies with a high internal integration show also a higher 

probability to co-develop innovation with the most prominent customers in the market. 

Nicolajsen and Scupola (2011), focused their attention on employees, especially the 

ones that are involved in the co-development process at the suppliers’ and customers’ 

side. Ernst, Hoyer and Rübsaamen (2010) developed a model aiming at instilling the 

collaboration among departments at different stages of innovation development (i.e. 

concept, product and implementation phases). This model describes step by step what 

are the departments that should collaborate (in particular, sales, marketing and R&D), 

how collaboration between departments should be built and the organizational practices 

and tools that companies should put into practice, such as physical proximity, meetings, 

ICT, job rotation and a review board for the special innovation project. 

 

Finally, the ‘Collaborative Economy’ is a popular term for an emerging environment 

where individuals, communities and businesses can interact to produce forms of value 

and creation. A brief review of related literature indicates that recent have lively 

discussed the collaboration mechanism from different perspectives. A good synthesis is 

provided by Botsman (2014, p. 24), who presented open innovation as “a system that 

activates the untapped value of all kinds of assets through models and marketplaces that 
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enable greater efficiency and access. Increasingly, those assets include such things as 

skills, utilities, and time.”  

 

Nowadays, one of the most effective way to face the collaborative challenge is open 

innovation. Thus open innovation enables internal innovative ideas to flow outward and 

external ideas to flow inward (Huang et al., 2013). In a similar vein, the exploitation of 

combinations of external and internal knowledge (Denicolai eet al., 2014), and 

organization design and governance competences (Carayannis et al., 2015) can also 

contribute innovation of organizational processes. 

Even though these activities and processes are very well known in literature, their 

realization and interconnections are puzzling many incumbents. This is in line with 

many authors who assume incumbents less able to innovate than novel companies, 

because of path dependence mechanisms (Kranz et al., 2016; Laudien & Daxböck, 

2017; Markides, 2013). 

 

 

3     Methodology 

 
As mentioned in the introduction, we adopted a mixed method, composed by a 

qualitative and a quantitative analysis. We started with a literature review, then, we 

adopted a qualitative analysis (interviews) with experts and with managers of the 

company, finally, we supported the qualitative results with a quantitative method 

(survey) administrated to SIAD managers working in marketing, R&D and sales 

departments (Creswell, 2009). 

A number of key bibliographical databases (Scopus, Ebsco, ABI Proquest complete, 

Web of Science) were searched using the search keyword “organization”, “innovation” 

“processes” and “b2b”. The databases found to have the greatest coverage coupled to 

functionality and full article access were ABI Proquest and EBSCO (incorporating 

Business Source Premiere and Econlit), which resulted with 50 papers. We skimmed 

these articles and reduced them to 25 after having read the abstract, operation that 

allowed us to have a better understand of the interactive processes between marketing, 

R&D and sales departments. Thus, we deeply analysed the 25 selected articles and 

chose the theoretical models that suited better our research. 

In the meanwhile, we also conducted two different qualitative studies based on 

interviews. First, we interviewed eight industry and innovation experts, in order to 

compare the selected theoretical models with the practical knowledge of consultants and 

experts. Second, we interviewed 10 managers in SIAD from three departments: 

marketing, sales and R&D. 

The information we were searching in conducting interviews with experts was mainly 

information regarding best models in order to develop organizational innovation 

processes in b2b contexts, in particular, when marketing, R&D and sales departments 

were of concern. 
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Considering the second qualitative analysis, interviews with internal informants, 

allowed us to understand the actual situation in SIAD, and in particular, to understand if 

and how the company developed innovation processes within the three mentioned 

departments. Based on this data, we created a questionnaire for SIAD, addressed to 

employees working in marketing, sales and R&D departments, in order to confirm and 

verify the information we gathered in literature and from experts.  

Finally, interviews with a small sample of customers allowed us to explore the customer 

experience in terms of innovation, with the aim to cross-check the information inside 

and outside the company. 

 

 

4       Findings  

The results of the qualitative and quantitative analyses conducted to the development of 

a general framework (Figure 1) that will help to refine and support the development of 

better organizational innovation processes in the near future. The framework 

encompassed three main areas (i.e., customer orientation, organizational integration and 

open innovation) each area underneath the relationship processes that the company has 

to develop at different levels: outside the market, inside the company and with the 

external society. This framework underlines the fact that even when innovation is of 

concern, the company does not work in a vacuum, but relationships are fundamental to 

stimulate and to flinch a generative process of innovative activities and practices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: general framework 
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a. Customer Orientation 

 

Detecting, interpreting and introducing the dynamic nature of markets into the 

organizations, is part of the consumer-orientation role of marketing. Established 

incumbents can encounter business inertia that has to be overcome through a strategic 

and open attitude to the market. Marketers, for instance, define the value propositions 

of companies, as a customer-company interaction, where value emerges through 

interaction between these two parties (Ehret et al. 2013). In this perspective, our results 

enlightened several customer-orientation activities through which managers can 

innovate the organizations. For instance, customer intelligence, CRM and big data 

analyses (Wu et al., 2013, Brettel et al., 2012). These activities are fundamental to 

address the customer section and customer orientation processes analyzed in the 

literature session. In SIAD we found excellent customer intelligence activities, but 

employees’ and managers’ interviews and surveys enlightened the need to find 

innovative ways to select the customers with whom starting a process of product and 

business innovation. Marketing, sales and R&D employees are not excluded from this 

process of customer selection, because being an industrial business, they are the closest 

employees with whom customers build trust and tighter relationship. In this concern, 

SIAD has a high and important customer-oriented capital to capitalize, in order to 

develop product and business innovation. Some activities, clearly resulted by our 

qualitative and quantitate analyses, and in particular, the selection of customers with 

whom generate innovation inside both the companies and the co-development process 

with the selected customers. These two processes have to be incentive inside the 

company and with the customer. 
 

 

b. Organizational Integration 

 

Our analyses also revealed that innovation is not only driven by external agents but also 

and in particular by internal elements such as resources and capabilities. In particular, 

according to the dynamic capabilities theory, dynamic capabilities are internal 

resources capable of innovate businesses and organizations. In this perspective, we can 

distinguish between managerial skills, such as managers’ ability to organize, allocate, 

and configure firm resources in an effective way; and entrepreneurial skills, defined as 

managers’ ability to identify and exploit new business opportunities (Ireland et al., 

2001). 

The processes that these internal resources and capabilities are put into action are 

learning and experimentation, including trial-and-error learning. Accordingly, 

“innovation development is as an initial experiment followed by constant fine-tuning 

based on trial-and error learning” (Sosna et al., 2010: 384).  

During the interviews conducted with experts, may techniques arose, that can be seen as 

very helpful and enhancing the innovation process and learning environment. Among 

them, SIAD already organized innovation-centered meetings, join projects, cross-
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functional teams. However, experts also pointed out some other important activities that 

could be implemented in the company’s daily routine:  

› Meeting - a moment when people come together to discuss something, can be 

interdepartmental or intradepartmental. 

› Joint Projects - activities performed by members of groups or departments that are 

or have been in conflict with one another. 

› Cross-functional Teams - a group of people with different functional expertise 

working toward a common goal. Members may also come from outside. 

› Incentive, Reward - a prize in recompense for services rendered, merit, hardship, 

goals achieved. 

› Physical proximity - nearness in place between different departments while 

working. 

› Review Board - a group of people who carry out a supervision of a process or 

project. 

› Information & Communication Technology - refers to all the technology used to 

handle management and transmission systems, network-based control and 

monitoring functions. 

› Job Rotation - employees are moved between two or more jobs in a planned 

manner in order to gain different experiences and wider variety of skills. 

 

In particular, experts underlined the importance to develop innovation in everyday 

innovation activities and to not relegate innovation processes to extraordinary and 

extemporaneous initiatives. For this reason, information sharing plays a crucial role in 

the innovation process: periodical meetings among departments and cross-functional 

team meetings are useful activities to improve the mutual understanding and innovation 

experience sharing among departments.  

 

c. Open Innovation 

 

Most of B2B companies seek to stimulate product and business innovation through 

repeated and traditional models, that in the long run result ineffective in face of an ever 

challenging environment. Mounting costs, competitive pressure and proliferation of new 

technologies, are raising the stakes in scientific R&D, compelling many industries to 

use external sources in order to overcome in-house capabilities gap.  

SIAD approach is aimed at a constant innovation, conceived as the result of a constant 

activity of market sensing and customer insight.  

Considering both dimensions (new collaborative landscape and company’s nature), 

open innovation, and in particular research-based partnerships with organizations and 

institutions, could represent a perfect opportunity for SIAD to implement its system, 
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stressing product innovation, improving speed in time to market, reducing costs and 

increasing in competitiveness. 

According to our internal and externa analyses, we have detected the following 

processes aiming at developing open innovation for incumbents: 

› Defining “what”: companies use open innovation to source external knowledge, 

idea, resources and technologies. Open innovation involves liberally sharing 

information, capabilities and relationships with other organization, including 

competitors. Unlike more traditional collaboration models, it may leave 

collaborators free to exploit a new technology in other non competing areas.  

› “Reason why”: the ultimate goal is to add real value to business and product 

innovation, adopting a long term perspective.  

› Developing “Hows”: with specific reference to industrial businesses, the spectrum 

of innovation openness could be categorized into four major types: 

 Pure outsourcing: R&D activities pursued by external entities such as CRO’s 

and universities; 

 Licensing and variants: licentsing, merger&acquisitions able to activate 

technology’ transfer, capital founding, etc …; 

 Collaboration and variants: co-development and joint venture activities; 

 Open source: pure sharing of technologies, skills, capabilites to better 

produce product or services.  

SIAD is taking the first steps towards open innovation, and in particular is moving 

towards the crowd sourcing, defined as “a technique promoting the involvement and the 

use of external knowledge coming from external communities in order to search for new 

ideas, solutions and contents.” Sisodiya, et al. (2013). Specifically, SIAD is very active 

with universities and research laboratories in Italy. Differently, as resulted also from our 

analyses, a wider consideration of international interactions could provide innovative 

value for the company.  

 

5       Discussion 

From a practitioner point of view, SIAD managers and other employees emerges that 

the main practices used by the company to enhance the involvement of customers are: 

motivation of customers and the ability to build relationships and trust with them, 

operations that are mainly carried out by sales persons.  

On the other hand, results from experts' interviews were slightly different. From their 

point of view, the pivotal tools are: customer selection, the ability of building trust, 

motivation of customer and motivation of employees. In particular, the company should 

keep on building relationships and trust with customers. Cultivating and motivating 

customers is an effective way to enhance the probability that the customer will 
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collaborate with the company in developing innovation, or that he will be willing to 

perceive the manufacturer as a possible partner available for sharing innovative ideas.  

If we make a comparison between the results derived from the two different source of 

information, we can understand which practices SIAD have already performed and 

which practices, on the contrary, SIAD has to develop.  

From interviews and the survey administrated inside the company, SIAD has to improve 

the processes of customer selection, the motivation of employees in participating to 

everyday innovation activities and finally to extend the sources of open innovation. This 

does not mean that the company was not using these tools at all, but we found a 

sporadic adoption of these kinds of practices that on the contrary, as suggested by 

consultants and experts, should be structurally applied in the company.  

From a theoretical point of view, we have specifically identified the resources, activities 

and relational mechanisms essential to develop innovation in an incumbent, commonly 

considered as a hostile environment for innovation  

 

6       Conclusion 

 
This research is one of the best examples of university-industry collaboration as the 

direct expression of the open innovation developed by the company in the last few 

years. These types of innovation processes are very important both for companies and 

universities, since empirical application of theoretical knowledge can contribute to 

theory and practice innovation. Even if at the moment SIAD has not put into practices 

all the recommendation the university provided, this collaboration is one of the driving 

processes towards a continuous innovation of the company. 
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Abstract  
The RESUME project (www.resumeproject.eu), supported by the European Commission Erasmus+ Program in 
the framework of the Capacity Building for Higher Education Institutions), aims at developing employability 
solutions in the Southern Mediterranean countries. The project seeks to strengthen of the relationships between 
Higher Education and the wider social and economic environment, to enhancing the capacity of Higher 
Education Institutions to work on entrepreneurship and soft skills development and to strengthening the 
competencies of the university career centers in promoting services for professional integration of their students. 
Furthermore, the university partners through a participatory approach, work on the realization of a competition 
of business ideas (from academia) on the basis of the start cup circuit linked to the Italian National Prize for 
Innovation which, in Italy, represents one of the main innovation events. The paper, in the first part, aims to 
analyze scenarios acting in different countries Italy, Morocco and Lebanon concerning youth entrepreneurship. 
In a second part, the Italian scouting model of Start Cup Competition is fully described detailing the series of 
steps, which allow selecting a winning idea. Results confirm that the startup completion model has produced 
remarkable positive change in Italian industrial tissue regarding economy, technology, human resource and 
territory. 
 
Keywords 
Start cup, youth entrepreneurship, self-employment 
 

1 Introduction  

Youth entrepreneurship support enjoys a high profile in Italy due to a set of National Youth 
Plans, which created several important institutions such as the Youth Department and the 
Youth Policies Fund. EU-level policies such as the European Social Fund, the Youth 
Employment Initiative and the Youth Guarantee reinforce national efforts and help to engage 
regions, provinces and local authorities in promoting and supporting youth entrepreneurship. 
Recent efforts to streamline the regulatory environment are paying-off in terms of a simplified 
process of business registration. Youth entrepreneurs stand to be among the groups that 
benefit the most from these efforts. Youth can generally access a wide-range of 
entrepreneurship supports. Entrepreneurship training outside of the formal education system is 
quite accessible for youth, especially for youth entrepreneurs with innovative business 
projects. Similarly, coaching and mentoring is readily available, often provided with training 
as part of an integrated package. In addition, access to start-up financing is improving for 
youth entrepreneurs with two recent developments: a rapid growth of online crowdfunding 
platforms and recent regulatory changes to create a microfinance sector. The government 
benefits from a very active non-government sector, including both private and public sector 
organizations [1]. Many organizations and business associations play a significant role in 
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engaging youth in entrepreneurship, directing potential youth entrepreneurs to information 
and resources about entrepreneurship, providing entrepreneurship training and facilitating 
access to financing for business start-up.  

In Italy, despite the many strengths of youth entrepreneurship support the support system is 
hindered by the lack of an overall strategy. Consequently, many of the government’s efforts 
are single shot interventions rather than being part of a coordinated system where actions 
complement each other. This is further complicated by the multi-level governance system in 
Italy, where most entrepreneurship support programs are implemented at the local level. This 
results in a disparate system where the quantity and quality of support varies greatly by 
region. The overall approach to supporting youth entrepreneurship support is largely 
concentrated on innovative projects. There are merits to this approach since innovative 
projects are likely to create the most jobs. However, many youths do not fit this profile and 
therefore have substantially fewer opportunities to access support. One of the most effective 
ways of promoting entrepreneurship and supporting the development of entrepreneurial 
mindsets and skills is through entrepreneurship education in the school system. There is a 
need to scale-up ongoing experiments so that more youth learn about what entrepreneurship is 
its potential as a career option and acquire some basic entrepreneurship skills. Moreover, 
teachers and other staff currently lack training to deliver basic entrepreneurship education. 
There was little evidence that youth are exposed to role models unless they are already 
enrolled in some form of entrepreneurship support. Microfinance is underdeveloped in Italy 
due largely to the relatively recent adoption of legislation that permits this activity. In figure 1 
is reported Italian startup’s growing trend since January 2015 to the end of 2016.  

 

 

Figure 1 – Youth Startups created in Italy since 2016 

On the other hand, according to the Moroccan Ministry of Employment and Social Affairs, 
job creation rate is decreasing since the 2000s. Data from the 2013 survey shows that 
unemployment rates for young people aged from 15 to 24, holding a bachelor or higher 
education degree reaches 60.5%. The inadequacy between the education system offer and the 
market needs is being pointed as a major reason.  Moroccan government launched by the end 
of the 1980s, a new policy aiming to manage employment of graduated people in the private 
sector and to encourage self-employment. (Study on employment in Morocco, 2014). 

79



Supporting programs are launched aiming to help entrepreneurs to create their own jobs 
(Mokawaliti, OCP Entrepreneurship Network etc.). During the last 10 years, several 
associations are created as well to boost the entrepreneurial sector in Morocco: 
SartUpMarocco, ReseauMarocentreprendre, ENACTUS Morocco, INJAZ Morocco, 
Association Maroc entrepreneurs, etc. Among the most active associations at national level, 
StartUp Morocco has influenced in few years the ecosystem of entrepreneurship and created a 
new dynamic within higher education institutions. Some best practice of this association are 
presented in this paper among which the StartUp Cup Morocco. In another hand, we though 
important to show the difference between some higher education institution level in 
implementing strategies to encourage students’ entrepreneurship [2]. The case Hassan II 
Institute of agriculture and veterinary sciences is presented as a different model from 
Universities. An impact study on StartUp Morocco achievements conducted in partnership 
with IBM & PYXERIA GLOBAL in 2016 has shown that: 

› Over 20 Patents have been created,   

› Over 5,000,000 MAD (0.5 Million Euros) invested in these businesses,  

› Over 400 Jobs have been created (Over 200 Part-time and 200 Full-time),  

› Over 8,000,000 MAD (0.8 million Euros) revenue are projected for 2017. 

The program relies on two components “SartUp Day” and “SartUp Weekend” and aims to 
inspire, educate and connect young people to needed resources to make the creation of 
SartUps a realistic opportunity. 

› SartUp weekend: During a weekend duration, participants  
have to create a SartUp team and convince a panel of professionals. They receive  
assistance and advices from experts in marketing, finance, web and innovation 
aspects. Until December 2017, SartUp Morocco organized 37 editions of SartUp 
Weekend and 6 Special Editions focusing on Women, Smart City, Clean Tech, and 
microelectronics. More than 7550 participants were coached and 1600 idea of 
SartUp creation were presented, in figure 2 is reported a scheme of the program. 

› Startup day: Pitching techniques and Business Model Canvas are presented during 
the first session of the day, the participants pitch their ideas in 1 minutes and a vote 
is organized to select the best ideas which will be coached to prepare their business 
model canvas.  

Direct contact with farmers, firms, food industrials or private veterinary professionals help 
students to enhance skills and knowledge taking into consideration field realities’ which 
facilitates often their immediate recruitment after graduation. In fact, new office in charge of 
employability established in June 2013 at IAV conducted a survey to evaluate the rate of 
employability of 288 graduated from the class of 2010-2011. Answered by 81.6%, the survey 
showed that 199 students found a job (84.6%) within the 6 to 9 months after their 
graduation. 56.8% were employed in the private sector and 43.2% in the public sector. This 
situation could explain the lack of interest granted by the IAV administration to implement 
specific activities encouraging the entrepreneurship. However, many activities encouraging 
entrepreneurship are carried mainly by students’ association and supported by IAV.  
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Figure 2 –  International competitions organized locally by Startup Morocco 

The “Big Bang” that sparked the creation of a Lebanese start-up ecosystem was BDL Circular 
331 in year 2013. Through this Circular, BDL (Central Bank of Lebanon) made available 400 
million dollars to be invested in the Lebanese enterprise market in year 2014, [4], see figure 3. 
The aim is to reverse the trend of Lebanon’s university graduates leaving the country to look 
for jobs elsewhere by creating a technological digital sector/ hub in Lebanon. The 
ecosystem’s main elements started with a few existing entrepreneurial organizations and 
Lebanon’s banking sector, but it quickly gained traction as a result of the boost that Circular 
331 created within the Lebanese business landscape. 

 

 

Figure 3 – Lebanon startup ecosystem map 
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The most notable startup event in Lebanon is the annual BDL Accelerate, which gathers all 
individuals and entities that are directly related to the Lebanese startup ecosystem. The above 
“map”, released during the BDL Accelerate 2015 event, describes a list of initiatives that were 
launched because of Circular 331. What started as a BDL endorsed incentive for banks to 
invest in risky startups created a completely new culture and grew quickly to include several 
organizations. To accommodate with this trend, government organizations, universities, 
corporations, and non-governmental organizations started harnessing the powers of 
entrepreneurship. As a result, we have witnessed the creation of incubators and co-working 
spaces, accelerators, VC funds, angel networks and even whole real estate projects that are 
dedicated for the promotion and hosting of tech startups. As part of the overall Lebanese 
ecosystem, the USEK is an innovation driven educational ecosystem whereby the Asher 
Center for Innovation and Entrepreneurship (ACIE) plays the role to identify, highlight, 
nurture and grow entrepreneurial talents and projects that have the potential to make an 
impact in the market. So far, it has initiated helped several startup teams gain access to 
funding and mentorship, it has organized startup competitions, training programs, 
entrepreneurial research Symposiums and links with external investors in the aim to promote 
an entrepreneurial culture on campus among students, faculty, and staff. 

The RESUME project aims to offer a qualified perspective and a vision of Mediterranean 
cooperation in order to promote and share a common business-scouting model. Thanks to the 
support of six partners from Europe (Italy, Spain and France), six Southern Mediterranean 
universities from Morocco, Tunisia and Lebanon together with their respective Higher 
Education and Scientific Research Ministries are deep involved in the development of a 
common way to promote a wide entrepreneurial culture and the implementation of new 
business ideas. The start cup competition model in Italy is managed by the PNICube 
association that gathers the academic incubators and the Italian Academic Business Plan 
competitions (called Start Cups) [3]. Today, it includes 44 associates between universities and 
incubators. It was founded with the purpose of stimulating the creation of new enterprises and 
university knowledge helps in subsequently introducing them to the market. The first step is 
the local Start Cups held throughout the Italian universities each year. One of the main 
success factors of PNICube has been its capability to link common interests among different 
Italian organizations, such as universities with incubators but also private companies with 
regional administrations. This initiative was born from the “Entrepreneurship Competition” of 
the Massachusetts Institute of Technology (USA), and today it is played in each part of the 
world where substantial number of centers develop scientific researches. In Italy, it takes 
place since 2003 and the University of Messina joined it since 2008.Thanks to the experience 
of University of Messina in this field, acting as partner in RESUME project, a Mediterranean 
competition model will be created and tested, as well as piloted through the participation of 
Tunisian, Moroccan and Lebanese students in local start up competitions, whose winners will 
participate in the final international competition to be held in Messina University. 

2 Materials and methods 

The process of selection and evaluation of companies nominated for the competition is 
conducted by a panel consisting of investment funds experts, specialists in early stage 
financing and business managers [5]. The quantitative and qualitative parameters used in the 
assessment process are annually assessed and selected by the Association of Italian 
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Incubators. From the selected candidates of the Start Up of the Year, the winner will be 
chosen as follows: 

(1) The jury identifies a short list of finalists (minimum of 10, maximum of 15); 

(2) Each finalist will have an ‘elevator pitch’ for five minutes in front of a jury and the 
public; 

(3)  A jury votes for the final winner.  

Each year, monitoring activities of the winners of the local Start Cups are carried out. The aim 
of the Start Cup Competition is focused in supporting the applied research and technological 
innovation addressed to promote the economic development. The initiative intends to spread 
the business culture around the territory favoring the dialogue between the academic world 
and the productive system. The competition is conceived to develop innovative marketable 
ideas, proposed by people aspiring to found a company. The objective of the PNI association 
is to support the birth of those companies with a high level of innovation and to promote the 
economic development of the territories. In addition, the Startup competition aims to spread 
the business culture in the academic field and to foster the relationship between researchers, 
the business world and finance. 

The Start Cup Competition establishes a prize for the overall winner and four sectorial award 
categories. 
The absolute prize for the winner of the event is called: 

› National Award for Innovation; 

The sub-categories are: 
› Clinic Center Life Sciences (innovative products and / or services to improve 

people's health); 

› PwC ICT (innovative products and / or services in the field of information 
technology and new media: e-commerce, social media, mobile, gaming, etc.); 

› IREN Clean tech & Energy (innovative products and / or services aimed at 
improving environmental sustainability, through the improvement of agricultural 
production, environmental protection, energy management); 

› FSI Industrial Award (innovative products and / or services for industrial 
production that do not fall in to the previous categories, innovative from the point 
of view of technology or the market). 

 
The Jury is coordinated by the organizational secretary of PNICube and consists of a number 
comprised between 28 and 50 members identified among experts in the evaluation of projects 
of technological startups coming from the world of corporate finance and big business. The 
Jury is responsible for identifying the PNI winners, according to the criteria and procedures 
defined in regulation. The Jury's work is confidential and its decisions are unquestionable. 
Participants of the Start Cup Competition are selected as the winners of the local competitions 
carried on all the 21 Italian regions.  
The procedure to assign National Award for Innovation consists of three principal steps: 

› First Step – Evaluation of executive summary; 
› Second Step – Evaluation of business plan; 
› Third Step – Final evaluation. 

83



 
First Step – Evaluation of executive summary 

Each group must draw up, no longer than four pages, containing the following essential 
elements, which are judged using different weights by the jury. In particular, the essential 
information highlighted by the executive summary are: relationship between Business Idea 
and university or public research, needs to satisfy; stage of development of the idea, the 
market, to which it intends to target the offer; competition positioning; the entrepreneurial 
team; the organizational aspects; risks and protections; the main goals; the awaited economic 
results, see figure 3. 

Figure 3 –First Step – Evaluation of executive summary in Start Cup competition 

Second Step – Evaluation of business plan 

The business plan must describe an entrepreneurial idea characterized by a high content of 
knowledge, technique or technology, regardless of its stage of development, and must be the 
result of the group's original work. The Jury evaluates the business plans taking in to account: 
value of technological content; feasibility; potential of development; adequacy of the 
management team's skills; attractiveness of the reference market; quality and completeness of 
the documentation, see figure 4. 
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Figure 4 - Second Step – Evaluation of business planning Start Cup competition 

Third Step – Final Evaluation 

The third step includes the following phases: 

(1) Individual reading and evaluation of executive summaries and business plans;

(2) Meeting with the groups during the Innovation Expo, every idea is presented by an
elevator pitch (3 min) and successively the representative answers to the questions asked
by the jury;

(3) Collegial discussion with the other members of the Jury;

(4) Final individual evaluation of the groups in short-list.

At the end of the third step a short-list of the best four groups will be defined for each award 
category, the final is the ideas expose publicly their projects during the closing ceremony. At 
the end of the public presentation, the Jury makes a new evaluation deciding the final ranking 
and consequently the winners of the sectoral Prizes, and the winner of the National Award for 
Innovation, see figure 5. 
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Figure 5 -  Third Step – Final Evaluation in Start Cup competition 

Our learnings from organizing and attending several startup competitions: 

› Competitions tend to move more towards a fundraising pitch to investors rather 
than a presentation of a business idea or business plan. 

› Jury assessing a project is mainly consisting of entrepreneurs and investors from the 
startup ecosystem, as they know best if the idea is feasible in the marketplace.  

› Rubrics and team assessment is focused on the startups team’s ability to implement 
the ideas and not just on the idea itself. 

› Teams need to have a balance of skills and include technical as well as business 
cofounders. 

› Scalability and virality of the concept and business model are mandatory since 
ideas need to generate VC interest. SMEs and non-tech ideas are under-represented 
in startup competitions in Lebanon. 

› Pitch timing is usually kept to under 7 minutes and followed by a 5-10 minutes 
Q&A session. Objective is to generate interest and the details can be discussed 
during an in-depth due diligence. 

› Competitions are starting to have different tracks depending on the nature of the 
event. For example, some universities are starting to include social entrepreneurship 
ideas in separate competitions. Other advanced regional initiatives separate between 
competing startups depending on stage: idea stage, scale-up stage… 

› Most competitions have come to realize that they should have a program to prepare 
all competing teams equally. Once selected, teams will attend a series of workshops 
and trainings before pitching on the final demo-day. 
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› Even though Lebanon is an Arab country with a Francophone educational system, 
the startup culture adopts the English language during startup events and 
competitions. 

3  Results 

The essential information highlighted by the executive summary are judged using different 
weights by the jury, as depicted in figure 1. The eleven aspects, already described, are 
evaluated with different weight. In particular the experience, acquired by all the different 
editions, demonstrates that the needs the company intends to satisfy and the stage of 
development are determinant to the success of the company and their weight has been 
estimated in 15%[6].Main goals, legal protections, and entrepreneurial team’s skin, have been 
estimated in 10%, while the remaining indicators have been estimated producing an impact of 
7%, except the indicator describing  the relationship between Business Idea and university, 
public research which affects 5%. After the jury, on the base of the executive summary, 
carries out the first secret rough selection, and then the second step can be faced. Basically six 
indicators are chosen to classify the business plans, as depicted in figure 2. In particular, the 
value of the technological content affects the 30% of the total score; the feasibility of the 
project the 25%, its development 20%, management’s skill and market 10%, while quality of 
the documentation 5%. By analyzing the business plans, the jury carries on the second 
selection. In the third step teams must present their idea by an elevator pitch in 3 minutes, at 
the end a panel of experts selected among the members of the jury ask questions about ideas 
remained still unclear.  As reported in figure 3 each indicator is equally weighted in the last 
phase and at the end of presentation a short list of finalist ideas, four for each category, is 
selected by the jury. During the closing ceremony, the finalists present their ideas for the last 
time, and finally the jury elects the winners of the sectoral Prizes, and the winner of the 
National Award for Innovation. In table 1 is reported a brief lists of the spinoff belonging to 
the university of Messina, most of which were competitors at Start Cup Competition of the 
University of Messina or PNI. As itis possible to notice by information reported in table the 
method proposed by Start Cup Competition in PNI is a good way to select, address, improve, 
and optimize the unborn start up. The revenue produced by university spinoff represents a 
relevant contribution to the economic growth of the Sicilian territory. 
 

Spinoff Business 
Sector Website Revenue N° 

members 
N° 

employees 
Mila Medical / 150.000 6 0 
Shylla Medical / 180.000 4 2 

Geologis Geology www.geologis.me 90.000 5 2 
Science 4 life Food safety www.science4lifesrl.it 190.000 4 0 

Riconnexia Food safety www.riconnexia.eu 80.000 3 2 
Archeotouch Archeology / 80.000 8 2 

Sunnutrapharma Nutraceutical / 100.000 3 0 
Alma digit ICT http://www.almadigit.com 120.000 4 Nd 
Health me Medical / N.A 6 0 
SmartMe.IO ICT http://smartme.io/ N.A. 5 0 
BeSep Nutraceutical   N.A. 2 0 

Table 1 – List of spinoff belonging to the University of Messina 
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Finally, in figure 6 in reported briefly the PNI 2016 edition in numbers detailing numbers of 
ideas and participants related to the Italian regions. On the right of the picture the histogram 
reproduces the percentage of startup created by PNI which have obtained revenues higher 
than 1 million of euro, about 5%, revenues ranging between 1 million and 500.000 euros 
(5%), revenues ranging between 500.000 and 300.000 euros about 19%, calculated among the 
216.000 startup born by PNI.   

 

 

Figure 6 - PNI 2016 edition in numbers detailing numbers of ideas and participants related to the Italian 
regions. 

4  Discussion  

A successful startup often requires a support system to push it forward: investors, partners, 
media and mentors. Pitching competitions offer a unique platform where startups stand to 
gain early exposure and attention from investors and the tech community. Raising capital for 
your startup can be a time consuming nightmare. Start Cup competition gets the amazing 
opportunity to be put on stage, directly in front of investors. Not one, not two, but multiple 
investors will be tuning in to your short 5-minute pitch. Some entrepreneurs make the basic 
mistake of being excessively cautious and concerned that their idea will be ‘stolen’ by 
someone else. They fail to realize that it is the execution, as much as the idea, which 
distinguishes success from failure. In fact, an opportunity to have your business plan 
scrutinized by a number of probing eyes should be embraced wholeheartedly [7]. They will 
offer different perspectives and are likely to ask searching questions, provoking the plan 
authors to defend their plans and forcing the team to justify the various assumptions contained 
therein. The judging criteria for many competitions tends to reflect reality very closely, as 
judges seek to assess whether there is a market for the idea and whether they would be 
prepared to invest in it. Overall, it is an enriching experience and ensures that the foundations 
of the plan are grounded in reality, and that any flaws in either the numbers or the 
presentation/business pitch are ironed out at a point where they are not fatal to the company. 
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Business plan competitions are increasingly run with supportive classes and guest lectures by 
a range of relevant professionals, from IP lawyers to business planning experts. These events 
also attract angel investors, some of whom may be interested in both investing in a fledgling 
company and providing their expertise. This is one very attractive benefit for certain 
inexperienced entrepreneurs who may be full of youthful optimism but lack not only the 
finance but also the presence, credibility and networking capabilities of more experienced 
mentors.  
 
Mentors will often have experienced a range of different economic climates and will be able 
to use their experience to advise the new entrepreneurs accordingly. Their contact list could 
also prove useful; effective use of networks is undoubtedly a key factor when helping an 
entrepreneur to gain support as they develop their idea. New product development or business 
plan projects are frequently used as end-of-year projects in universities for the simple reason 
that they call on students to demonstrate a wide range of disparate skills and knowledge. A 
business plan requires the authors to collaborate effectively and to ensure that all elements of 
the plan work together to make a strong case for their idea. Not only does it require a 
compelling story, but also the financials must stack up and support the viability of the plan. 
There are also many opportunities for participants to practice that notoriously neglected skill 
of public speaking. These presentations are often followed by Q&A sessions, which test the 
team further, and force them to react on the spot to challenging questions. In essence, this 
process reflects real life more closely than any business studies exam and improves crucial 
skills that are highly transferable.  
 
Many entrepreneurs will need to raise capital in the future. A good early understanding of the 
process, the implications the different forms of investment have on the business, and how the 
players operate, is vital [8]. These investors are predominantly interested in the ability of the 
company to generate free cash flows to service their debt, reward them for the risk they have 
taken, and ensure that there are sufficient funds to support future growth. The very interaction 
with investors in the competition environment will ensure that when such investment requests 
are for real, the new entrepreneur will not be going into the process raw and will have some 
sense of the various dynamics at play. In summary, the growing number of business plan 
competitions afford entrants a low-cost opportunity to “stress test” their plans in a very 
realistic role-play. By producing a credible business plan and presenting your case 
persuasively, you will significantly enhance your ability to secure funding. Over time, the 
benefits from these role plays will undoubtedly contribute to the future success of the 
business, as will the very process of planning, which forces a thorough familiarity with the 
various fundamentals that interact to ensure the running of a successful business. The aim to 
develop a Mediterranean start cup competition is born by the necessity to create a community 
of capable students and / PhD students to develop new business models and innovative 
solutions to market needs to enhance existing technological opportunities. It can generate 
actions involving different countries in Mediterranean areas sharing knowhow, techniques, 
methodologies and tools to promote national and international trade network. The experience 
of Messina University start Cup is resumed by the following impressions:    
 

“The competition criteria and the organization of the competition were remarkable, 
notwithstanding, students’ engagement in the competition, the respect of timeframe, and 
program in general. The Jury that was formed of experts/ professionals in specific fields 
of the job market meticulously assessed the students when pitching their ideas. The Jury 
relied enormously on the process of implementation, timetable, and sustainability of the 
idea. Teams have shown tremendous discipline in respecting the time granted per session 
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to deliver their idea, pitching timing under 5 minutes. However, under pressure, it was 
ineluctable not to sense the students’ demonstration of extreme zeal and ardor to prove 
technically, the efficacy and the concept of their Business Plan BP, convince the Jury, 
while maintaining their competition spirit very high. Tension was up in the room. It was 
impressive to see the students interacting perfectly, well prepared to answer all the 
questions of the audience. Attending the startup competition at Messina University was 
outstandingly inspiring for us on the means and the devotion of the Universities organs in 
encouraging and supporting their students in their endeavors”.  

5 Conclusions 

Youth typically launch small-scale entrepreneurship projects and are therefore often too risky 
and too small for bank loans. They have few other options of obtaining small loans. 
Entrepreneurial contamination is the spine of the project, and occurs in different directions: 
between students and professors belonging to different universities and different departments; 
with third-party actors - business (companies, start-ups, investors, chambers of commerce, 
professional associations, etc.); with international stakeholders, partnerships and 
collaborations to capture the best practices of innovation and launch partnerships that 
facilitate student / participant mobility. Monitoring and evaluation is not widely used to learn 
about the impact and effectiveness of public entrepreneurship programmes [9]. This is 
especially true at the local level where much of the supports are delivered. It is therefore 
difficult for policy makers to understand which actions are working well and which are not. 
Key policy recommendations. The following actions are recommended as the key priority 
actions for strengthening the youth entrepreneurship support system in Italy:  
(1) Develop a national strategy and action plan for youth entrepreneurship; 

(2) Strengthen entrepreneurship education throughout the school system, vocational training 
and higher education; 

(3) Promote role models for youth entrepreneurs; 

(4) Create a network of one-stop shops that would provide a single entry point for youth 
looking for information and support related to business creation and self-employment. 
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Abstract 
This paper describes how we have succeeded in setting up industry-university collaboration in SIRIUS, a 
centre for research-based innovation on digitalization in the oil and gas industry. Funded through the 
Norwegian Research Council's programmes for centres of excellence, it is comparable to what 
Champenois and Etzkowitz (2017) refer to as a hybrid autonomous organization. The centre consists of 
academic researchers from two of Norway's largest universities and the University of Oxford. The indus-
try partners represent the ecosystem of companies in the oil and gas industry, with one major operator, a 
major oil service company, and a set of vendor companies who specialize in different aspects of digitali-
zation. 

Centres for research-based innovation have two masters: they must deliver world class research for the 
universities and funding bodies and useful innovation for the partner companies. Drawing upon Gibbons 
et al.'s (1994) insight that knowledge is produced in industry-university collaborations only to the extent 
that the interests of all stakeholders are included, we therefore find that a key to succeeding in SIRIUS 
begins with explicitly acknowledging that research institutions and companies participate in the centre to 
further on-going activities on digitalization within their respective organizations. 

Another key to success is that we combine the strengths of the centre's networked organization with a 
formalized project qualification pipeline. This requires investment of intellectual resources in extensive 
prospecting for innovation and research ideas. We call this scoping. These then mature through standard 
stage-gate, with mature ideas resulting in collaborative piloting and innovation projects. This approach 
has been set in place and tried out for two years. It has generated a promising portfolio of industrially 
relevant project ideas, a first tranche of aligned doctoral projects and a clear view of what SIRIUS should 
deliver. 

We will use the SIRIUS’ ongoing Geological Assistant project to illustrate how these two elements play 
together in practice. This project emerged from a series of separate scoping workshops between the cen-
tre's academic researchers, a vendor company and an operating company. This project then moved 
through a process of feasibility assessment with all stakeholders. This process of developing understand-
ing and securing corporate commitment has resulted in an innovation project that is now started. Using 
the feasibility study, the vendor representative and academic project leader worked with the networked 
organization to mobilize academics resources. This involved both formulating a vision for the innovation, 
as well as returning to the basic question: "what is in this for you?" The latter is necessary to secure inter-
est and committed resources from the academic researchers. 

Keywords 
Digitalization, Oil and Gas, Computer Science, Norway, Hybrid Autonomous Organization. 
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1 Introduction 
Digitalization was the buzzword of 2017. According to some of its advocates, it will 
change the way we live and work in unanticipated ways. At its root, however, is the 
observation that information technology can automate business processes and relieve 
people of tedious repetitive tasks. We are also seeing a long overdue integration of in-
formation technology and what is sometimes called operations technology. Information 
technology is no longer just network, mail, desktop and ERP. It now supports and inte-
grates business applications that were previously islands of computation. 

The success of digitalization depends on ready access to data. Unfortunately, data is 
difficult to get hold of. It is in old databases with idiosyncratic schemas. It is in the form 
of documents. It is spread across many databases. Computer science research can pro-
vide many methods and tools to relieve this problem. Effective solutions to this problem 
– scalable data access – canimprove the effectiveness and reduce the cost of some core 
processes in the oil and industry substantially. For example, Statoil believes that digital-
ization and innovation can lead to a value creation of USD 2 billion, a 15% reduction in 
drilling costs and a 30% reduction in new-field capital expenditure by 2025 (Sætre, 
2018). Stakes are high, and our computer science is part of the solution. 

The challenge of data access was recognized before the current focus in digitalization. 
Oil companies and suppliers recognized that looking for data was a bottleneck for busi-
ness and wasted the time of many engineers and geoscientists. A potential for improve-
ment had been identified by the Optique Horizon 2020 project (Giese, 2015) through 
successful pilots with Statoil and Siemens. This experience motivated a consortium of 
universities, oil and gas companies and suppliers to apply for funding for a centre for 
research-based innovation. This application was successful and resulted in the formation 
of the SIRIUS centre at the University of Oslo. 

Digitalization is a demanding area for research-based innovation. Innovation impact is 
measured by business results that are a long way from the measures of academic suc-
cess. Innovation problems are owned by engineers, accountants and geoscientists while 
solutions are owned by computer scientists and mathematicians. Academics and ven-
dors have overlapping and divergent agendas. SIRIUS has to master these challenges to 
succeed. 

This paper has the following structure. We start by introducing SIRIUS and the centres 
for research-based innovation. We then discuss the organization of the centre and how it 
can be considered to be a hybrid autonomous organization (Champenois and Etzkowitz 
(2017)). Our research topic brings together actors with widely diverging agendas and 
motivations. These divergences or gaps are explored in section 3. How we harness and 
use this diversity is discussed in section 4, where we use Gibbons et al.'s (1994) insights 
on aligning stakeholder interests. This leads into a case study, where we describe use of 
an innovation pipeline to develop a collaborative project in providing digital support to 
exploration geologists. 

92



2 About SIRIUS 
As noted above, SIRIUS is a centre for research-based innovation (SFI: The Norwegian 
acronym for senter for forskningsdrevetinnovasjon, literally research-driven innovation), 
supported by the Research Council of Norway (RCN, 2011, 2016, 2018). The centre is 
structured so that a consortium of companies and research organizations support an 
eight-year program of research and innovation in a defined subject area. Just over 40% of 
the funding for the centre is from the Research Council, 30 % is from the industrial part-
ners and the balance is from the host institution and other participating universities. The 
academic partners in SIRIUS are the University of Oslo, NTNU Norwegian University 
of Science and Technology, the University of Oxford and Simula Research Centre. The 
industrial partners are from all parts of the oil and gas supply chain. Statoil is an operat-
ing company. Schlumberger is a large oil service company. DNV GL is a leading certifi-
cation and engineering services organization. System integrators and IT suppliers are 
represented by both global leaders (IBM and SAP) and local firms (Computas and Evry). 
Specialized system vendors are also represented (OSIsoft, fluid Operations AG and 
Kadme) as arehardware vendors (Dolphin Interconnect Solutions and Numascale). The 
centre started operations in November 2015 and is planned to end in October 2023, sub-
ject to a successful mid-term review in 2019.  

According to the Research Council (NFR (2016), an SFI has four aims: 

(1) Fund long-term research that enhances industrial innovation. 

(2) Facilitate cooperation between companies and prominent research groups. 

(3) Make Norway an attractive location for international companies to do re-
search. 

(4) Train researchers in industrial needs and facilitate knowledge transfer.  

An SFI should serve two masters: academic excellence and commercial benefits. Unfor-
tunately, this is difficult. A recent review of the SFI program (DAMVAD Analytics 
(2018)) found that SFI’s clustered in two groups: the excellent researchers and the 
commercially oriented groups. However: 

“… there is not a cluster of centres that excels in both academic publica-
tionsand commercial innovation. It points to an overallchallenge for the SFI 
scheme, namely to achieve abalance between developing excellent research 
andto, on this basis, produce innovations that are trulynew to industry and 
markets.” (DAMVAD Analytics, 2018: 10). 

SIRIUS’ research topic is scalable data access in the oil and gas domain. This means 
using computer science and digital technologies to improve how decision-makers’ find to 
and use data. Our industrial partners are all in the oil and gas supply chain, but our re-
search results are readily applicable in other domains such as manufacturing, healthcare, 
earth observation and defence. 
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The centre brings together researchers drawn from seven disciplines and four research 
institutions. These workers are organized in strands, led by a strand leader. The strand 
provides each researcher with an intellectual home, with a clearly-defined community of 
researchers. From this safe intellectual base, we organize interdisciplinary projects that 
are aligned to business problems. Each project has a project manager, who manages re-
sources from strands and from partners. Projects are organized by business area: explora-
tion and sub-surface, operations and cross-domain applications (at present healthcare and 
earth observation). This matrix structure of strands and work packages is shown in Fig-
ure 1. 

 

 

Figure 1. SIRIUS’ Matrix Organization: strands and work packages. 

SIRIUS’ composition and structureisa form of the triple-helix structure (for a hybrid 
autonomous organization, described in Champenois and Etzkowitz (2017). Their paper 
describes organizations that bring together university, industrial and government stake-
holders. We have a slightly different triple-helix, with industry divided into vendors and 
end-users. Government is relegated to a role offunder, facilitator and auditor. This is 
shown in Figure 2. 

 

Figure 2. SIRIUS’ adaptation of the triple-helix model from Champenois and Etzkowitz (2017) 
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Central ideas in the triple-helix models are boundary spaces, the overlap between the 
circles in the model, and boundary spanners. A boundary spanner is an individual or 
group that provides an organization with “a dual process of (i) information sharing and 
(ii) creation of cognitive closeness between distant parties” (ibid.: 3) but also has the 
potential for  

“… creating new configurations and transforming theexpectations and vi-
sions of existing representatives from various university, industry and gov-
ernment spheres. Their efforts aimed atgaining material and symbolic sup-
port from these representatives bydrawing elements from the different 
spheres and combining them innovel ways, to create new hybrid organiza-
tions supporting innovativeventures.” (ibid.: 9). 

The role of centre coordinator in SIRIUS is just such a role. This individual combined 
long work experience in universities, end-user industry and vendor industry. There are 
other boundary spanners in SIRIUS: some in the university, professors with a network 
of industrial collaborators, and others in industry. 

Boundary spanners need to work at three levels (ibid.: 9): 

“…physical (by drawing and combining material and human resources 
from the different spheres), social (by creating new social links between 
formerly separated groups) and mental (by transforming the cognitive 
framework of various professionals).” 

The material level is provided by the SIRIUS’ matrix organization and the social as-
pectthrough the centre’s mentoring and innovation pipeline activities. The mental aspect 
requires time and patience for long and good conversations. 

3 Diverging Interests and Gaps 

Unfortunately, the overlapping boundary spaces in the triple-helix model sometimes 
feel like bottomless chasms. Each stakeholder talks their own language and is motivated 
by their own rewards. This challenge can be seen in Figure 3. The tension between 
technology push and problem pull in information technology is well known (Drury and 
Farhoomand,1999, Di Stefano et al., 2012). We, in addition, have a third partner in the 
dialogue: the vendor companies. Vendors introduce an additional set of boundary spaces 
and divergences in interest. 
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Figure 3. The Gaps in the SIRIUS Centre 

Often an academic comes with a defined research program that reflects their skills and 
network. This program has a tenuous linkage to business problems and a communica-
tion style that is difficult to understand for non-specialists. The IT vendor comes will a 
set of finished, ready-to-use software and hardware products that can be configured into 
a solution for a business problem. Academic computer scientists, however, are not re-
warded for configuring solutions from products. Business representatives come to dis-
cussions with “shopping lists” of short-term problems that may or not have research-
based solutions. 

This starting point leads to mutual misunderstanding and projects that don’t meet the 
aims of a centre for research-based innovation. The academics revert to normal practice: 
publishing within their field of expertise. Business representatives are frustrated because 
they cannot see the link between the academic work and their daily needs. Vendor com-
panies are frustrated because neither the businesses nor the academics can find a use for 
their products. These diverging concerns and incentives are summarized in Figure 4. 

 

Figure 4. Divergence of Interests in SIRIUS 
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4 Bridging the Gaps 
How then, can we bridge gaps and create the boundary spaces we need to make SIRIUS 
successful. Two mechanisms are set in place: 

(1) Building a portfolio of innovation projects: prototypes and pilots. These projects 
build on the fundamental research program and deliver innovation results.  

(2) Creating this portfolio through a staged innovation process. 

SIRIUS has adopted a project model that should allow us to reconcile the demand for 
long term, fundamental research with the shorter-term, commercial demands of innova-
tion.  

 

Figure 5. Fundamental Projects, Prototypes and Pilots 

The vendors in SIRIUS own a portfolio of IT solutions that are well established in the 
oil and gas industry. Our innovation aim is to incorporate research-based components 
and methods for data access into their products and services. This is done by prototyp-
ing, with a Technology Readiness Level (TRL) of 4-6. 

Pilots (at TRL 6-8) are the main way that we innovate for our end-users. These projects 
are demonstrations of our hardware, software and methods as solutions to real business 
problems in a real business setting. Successful delivery of these pilots is of itself a re-
search theme: tracing and optimizing the complex interplay between technology and 
work practices. 

We also work with our partners in the context of ongoing pilots in areas of common 
interest. Here we are interested in capturing feedback about challenges faced in imple-
menting these systems. These gaps and challenges provide feedback, ideas and correc-
tion to the portfolio of fundamental projects.  

Feedback 
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Pilots and prototypes build on the foundation of our PhD projects, with TRL 0-4. The 
PhD projects have a four-year time frame and produce the fundamental results needed 
for the pilots and prototypes. There a vital need for mutual exchange of ideas, experi-
ence and needs between these two activities. This interchange is supported by a labora-
tory that hosts prototypes and experiments. All fundamental results in the laboratory are 
licensed using suitable (non-copyleft) open source licenses. 

A staged innovation model (Cooper, 1990) is ubiquitous in industry. It is familiar to 
both vendors and end-users and can be adjusted if desired to include agile, lean and de-
sign thinking. It recognises that, in a network like SIRIUS, early-phase activities in 
identifying and refining research prospects require demanding intellectual work. The 
model we adopted is straight-forward, with four phases: 

(1) Road-mapping. What is the state of the art? What can we buy? How do we avoid 
“reinventing the wheel?”. 

(2) Scoping. Which problems could be worth looking at? Which possibilities are 
opened by SIRIUS’ research and technologies? This activity primes the innova-
tion pipeline with ideas. A documented idea is less than a page long: often just a 
paragraph. 

(3) Feasibility. Project ideas that are deemed interesting are then allocated resources 
for a deeper analysis. This work always involves a dialogue between industry 
and academics and may involve building demonstrators and simple prototypes. 
The project produces a feasibility report and a proposal for further funding. Of-
ten this will be a project proposal to Norwegian or European research pro-
grammes. 

(4) Innovation Projects. A collaborative project that comes through the pipeline is 
governed by its own contract. Often this is a by-product of the fact that the pro-
ject is financed by an external body. However, even if we fund the project from 
internal SIRIUS resources or partner cash, a contract is needed. This is necessary 
to define the intellectual properties that each party will bring into and take out of 
the project.  

5 Case Study: The Geological Assistant 
This case study describes the evolution of a current innovation project from road-
mapping to full project execution. This analysis has been presented in more detail by 
Østerlie, Parmiggiani and Monteiro (2017). Here we will focus on how this work illus-
trates the analysis in this paper. 

The project we describe here aims to develop a digital assistant for exploration geolo-
gists. It is a collaboration between an oil service company, an oil company, NTNU and 
the University of Oslo.The project idea arose in a scoping workshop held at the end of 
2016. This workshop brought together all interested partners in the centre to brainstorm 
ideas for computer-based improvements in exploration workflows. At this workshop, 
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two participants, both boundary spanners in their respective companies, agreed that it 
would be interesting to explore how computers could be used to support better the very 
qualitative work processes of exploration geologists.  

This project idea was approved by centre management and moved into a feasibility pro-
ject. Here Østerlie and his colleagues from NTNU interviewed geologists in a service 
company and an oil company and found out that, where it was obvious how work flows 
could be digitalized, they had been digitalized. This applied to most work flows where 
sensor data and measurements were used for simulation or visualization. For example, it 
is relatively straightforward to apply a neural net to pick out a horizon on a seismic im-
age.  On the other hand, there were other work flows where there was little or no sup-
port by digital tools. These “black holes” cover areas where knowledge is discrete, ex-
perience-based and intuitive. Pictures and analogies are used. This lack of numerical 
precision makes computer support difficult. The understanding of the geological history 
of a prospect is vital to the assessment of a prospect but is not supported well by com-
puter tools. 

A working hypothesis was made that a tool for supporting geologists would need to use 
resources and ideas from knowledge representation and formal methods, and this be-
came the technical vision for the project. However, a successful project needs early pro-
totyping to demonstrate the idea and see whether it addresses geologists’ problems. For 
this reason, a small part of the problem, namely the ordering and timing of geological 
events, was presented to team of eight computer-science students at NTNU as a project 
challenge. These students worked on this project as part of their normal course work 
and used gaming technology to produce a working prototype. This prototype was pre-
sented to geologists in the service company and was well received. 

These results were used to define a plan for an innovation project and supporting fun-
damental research projects. This work has started in 2018 and involves academic staff 
from the Work Practices, Knowledge Representation and Execution Modelling & Anal-
ysis strandsin SIRIUS. Staff from the Department of Geosciences at the University of 
Oslo are also involved. They provide domain competence in geology and reduce the 
burden on busy specialists in the partner companies. 

6 A Comment on Collaboration Tools 

One of the most challenging aspects of running a centre like SIRIUS is the spreading 
and sharing of information and knowledge. As a hybrid autonomous organization, we 
need to create boundary spaces. The walls of these spaces must be permeable. Unfortu-
nately, current collaboration tools, as implemented in companies and and universities 
can be impermeable. 

It is a paradox that the information technology infrastructure in our university is well 
suited for intramural collaboration and academic collaboration but does not support col-
laboration with external companies. The policy seems to be “you have to be one of us to 
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work with us”. Universities are not alone in this. Our partner companies have similar 
restrictions on collaboration tools.  

These limitations have resulted in ad hoc use of “shadow IT”, personal DropBoxes or 
GoogleDrives. This is a necessary evil. One of our partner companies, Evry, hosts a 
Sharepoint site that can be used by all partners to share information. This site, however, 
requires maintenance of a database of users and is not well integrated into daily work 
processes. Last year, we began to use Slack. This works well in some projects, where 
users are interested and adopt this way of working. However, use is not universal. 

Another essential for our collaboration is videoconferencing. We are a geographically 
distributed centre, with key contributors in Oslo, Stavanger, Trondheim, Bergen, Ox-
ford, Houston and Rio de Janeiro. The university provided the centre with a good pro-
fessional videoconference system. We then coupled this with two virtual meeting 
rooms. One of these is tied to the meeting room, while the other can be used for stream-
ing and multi-user videoconferences. 

 

Figure 6. Two Continents, Four Cities, Two Videoconferences, SixOrganizations 

7 Conclusions and Recommendations 

It is not easy to run an academic computer science research agenda in the fast-moving 
and impatient world of corporate digitalization. SIRIUS addresses this by recognizing 
itself as a type of hybrid autonomous organization. We have employed people with the 
boundary spanner role and cultivate this skill in our professors and industrial partners. 
We have a matrix organization, where researchers have a safe academic home in a 
strand but work on projects that are aligned with business challenges. We invest effort 
in conversations with our partners through a staged innovation process. We recognize 
that road-mapping and scoping are demanding intellectual and social activities. 
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We are fortunate to have mature and experienced partners who understand the challeng-
es in the interfaces between fundamental research and digitalization. We are learning 
together what works and what doesn’t work. Thus far, we have encountered good will, 
enthusiasm and driving curiosity. With this foundation, we believe that SIRIUS has eve-
ry chance of delivering world-class research and teaching with industrial impact.  

 

Acknowledgements 

SIRIUS is financed by the Research Council of Norway through grant 237898. 

References 

Champenois, C. and Etzkowitz, H. (2017). ‘From boundary line to boundary space: The creation of 
hybrid organizations as a Triple Helix micro-foundation’, Technovation. In press. 
https://doi.org/10.1016/j.technovation.2017.11.002.  

Cooper, R.G. ‘Stage-Gate Systems: A New Tool for Managing New Products’, Business Horizons, May-
June, 44-54. 

DAMVAD Analytics (2018), Evaluation of the Scheme for Research-based Innovation (SFI)[online] 
available from 
https://www.forskningsradet.no/servlet/Satellite?cid=1254034229643&pagename=VedleggPointer&
target=_blank [26March 2018] 

Di Stefano, G., Gambardella, A., and Verona, G., (2012), ‘Technology push and demand pull 
perspectives in innovation studies: Current findings and future research directions‘, Research Policy, 
41(8), 1283-1295,https://doi.org/10.1016/j.respol.2012.03.021. 

Drury, D.H., and Farhoomand, A., (1999), ‘Information technology push/pull reactions’,Journal of 
Systems and Software,47(1),3-10,https://doi.org/10.1016/S0164-1212(99)00018-7. 

Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P. and Trow, M.,(1994). The new 
production of knowledge: The dynamics of science and research in contemporary societies. London: 
SAGE Publications. 

Giese, M., Soylu, A., Vega-Gorgojo, G. et al.,(2015), ‘Optique: Zooming in on Big Data’, IEEE 
Computer, 48(3), March, pp. 60-67, http://doi.ieeecomputersociety.org/10.1109/MC.2015.82. 

RCN (2011), The Centres for Research-based Innovation Scheme (SFI)[online] available from 
https://www.forskningsradet.no/servlet/Satellite?cid=1253970627285&pagename=VedleggPointer&
target=_blank [26March 2018] 

RCN(2016), SFI – Research collaboration for innovation[online] available from 
https://www.forskningsradet.no/servlet/Satellite?cid=1254021464878&pagename=VedleggPointer&
target=_blank [26March 2018] 

Sætre (2018), Capital Markets Update London February 7 2018 Delivering High Value[online] available 
from https://www.statoil.com/content/dam/statoil/documents/quarterly-reports/2017/q4-2017/statoil-
cmu-2018-ceo-eldar-saetre.pdf [27March 2018] 

Østerlie, T., Parmiggiani, E., and Monteiro, E., (2017), ‘Information infrastructure in the face of 
irreducible uncertainty’, 5th Innovation in Information Infrastructures Workshop, Rome, November. 

101



Career Development of PhDs, From 
Academia to Industry: 

How to Help the Transition by Using 
Mydocpro, an Online Skills Portfolio 

Sophie Pellegrin1, Vincent Mignotte2, Bérénice Kimpe3 
1Association Bernard Gregory (ABG), Training Department 

2Association Bernard Gregory (ABG), Executive Director 
3Association Bernard Gregory (ABG), International Department 

 

Abstract 
Making the transition from academia to industry is a professional alternative for many PhDs in Europe. 
This orientation is largely supported by the European Commission as a way of encouraging innovation in 
companies, including the small and medium ones. However, even if doctorate holders are trained by and 
for research, most of them feel insecure about how they can market their academic research experience 
during the recruitment process in industry. One of the issues for them is to identify and market the skills 
they developed during their doctorate or postdoctoral experience, especially in a way industrial recruiters 
can understand. That’s why they need to speak the same language as recruiters, translating their academic 
experience into stories illustrating how they fit with recruiters’ expectations. 
 
From the recruiters’ point of view, having a better understanding of what specific skills doctorate holders 
can bring to their organisation is a major step for raising their interest in recruiting such profiles: by 
diversifying the profiles in their teams, they contribute to enhance creativity and innovation in the 
company.  
 
In order to bridge the communication gap between academia and industry during the recruitment process 
and to help PhDs to get a higher self-awareness of their transferable skills, a dynamic skills portfolio for 
doctorate holders has been implemented by academic and industrial partners, led by Association Bernard 
Gregory: www.mydocpro.org . Besides the creation of profiles focused on skills, and not on work 
experience as traditional CV-databases, the tool has also been designed as a pedagogic support for both 
candidates and recruiters. The tool is on a free access and is available in two languages, French and 
English. 

Keywords 
PhD, skills, portfolio, career development, industry 
 

1  Transition of PhDs from academia to industry: why and 
how? 

To embark on an academic career, a doctorate is required. However, it does not mean 
that the only option after a PhD is to stay on the academic track. Actually, many 
doctorate holders opt out and go for non-academic positions in research or not (in 
companies, charities, NGOs, higher administration…) or entrepreneurship. Here are 
some figures from different European surveys on PhD employment, showing the rate of 
PhDs working in the private sector: 
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› In Denmark (survey from a Technical University): 47%1 

› In France: 39%2 

› In Germany: 72%3includes positions in the private and public sector, outside 
research 

› In Luxembourg: 38%4 

› In Spain: 36,6%5 

The change in career orientation is quite common to many countries, especially because 
of two major constraints in the academic job market: 

› The number of permanent positions is lower than the number of doctorate 
holders 

› Specific laws are restricting the time researchers can spend in public research 
with fixed-term contracts: “LoiSauvadet” in France, 
“Wissenschaftszeitvertragsgesetz” in Germany, “5-year rule” in Luxembourg 

As a consequence, doctorate holders are facing insecurities towards their future, with 
impact on their personal life: how can they settle down if they do not know where they 
will be in two or three years from today? The economic sector is more appealing in this 
sense because it offers more opportunities for permanent positions. In 2016, 79% of the 
permanent work contracts advertised on the website of Association Bernard Gregory 
www.abg.asso.fr were from the private sector6. 

Despite these hard facts, choosing a career outside academia must be knowingly 
decided. This decision is difficult for most doctoral candidates and doctorate holders 
and they really need to be guided as explained in part 2. 

Beside the structural changes in the academic job market leading to changing career 
plans for doctorate holders, there is also one hot topic that can stimulate the transition 
from academia to industry: innovation. 

For people involved in Higher Education, in research, development and innovation 
activities, it is a statement of fact that the role played by researchers is crucial: they 
increase the knowledge in cutting-edge topics, and they contribute to the innovation 
capacity in organisations.  

Researches only don’t drive innovation. Innovation comes indeed from a diversity of 
profiles working together, which means mixing engineers and PhDs, as a Head of R&D 
in a large IT company stated: "In R&D, we need particular mind-sets. We need a mix of 
young people, old people, engineers, PhDs.” 

1 The DTU PhD programme: Results from a survey among PhD graduates and recruiters, Technical University 
of Denmark (October 2015) 
2 L’insertion à 3 ans des docteurs diplômés en 2010, Julien Calmand, CEREQ (December 2015) 
3HIS Germany (2012) 
4 ADEM (2015) 
5 Indicatores del sistema espanol de ciencia, tecnologia e innovacion, FECYT (2016) 
6 Annual report, ABG (2017) 
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This diversity of profiles combined with the knowledge and technology transfer 
between both academic and industrial sectors are the main factors for innovation. A 
survey published by the Danish Council for Research and Innovation Policy in 20177 
stated the importance of intersectoral mobility for innovation process: “Sectorally 
mobile researchers are change agents.” 

Companies are well aware of that fact and not surprisingly, many of them are involved 
in public-private partnerships (for example Good Year and LIST in 
Luxembourghttps://bit.ly/2HdgS0v) or open innovation processes, like the group SEB 
in France which has implemented a specific platform to match external partners’ ideas 
with the group’s needs: https://www.innovate-with-groupeseb.com. Some companies 
have created specific positions aiming at developing academic and strategic partnerships 
(for example “Head of Department for Innovation Funding and Research Networks”). 

And not surprisingly, many incentives have been implemented in the past decade to 
foster collaboration between public and private organisations, as described in a report 
by the European Commission published in March 20188. This report highlights the link 
between an efficient research and innovation system and a strong academic-industrial 
cooperation. 

The incentives can be split into two main categories: the ones targeting the funding of 
joint projects and the ones targeting the recruitment of researchers. 

› specific funding schemes to initiate joint research projects: CIFRE (French 
incentive to do an industrial doctorate: www.anrt.asso.fr), European Industrial 
Doctorate (within the Marie-Sklodowska-Curie Actions: 
https://bit.ly/2vugVUC), H2020 SME Instrument (https://bit.ly/1hQg9ys ) 

› specific actions to make the recruitment of doctorate holders easier for 
companies, especially SMEs: H2020 SME Innovation Associate (one-year 
funding for the salary of a researcher and related costs like training costs - 
https://bit.ly/1WmIvoS), CréditImpôtRecherche in France (tax break for R&D 
expenditures leading to a refund by 120% for 2 years of the salary of a PhD 
holder recruited by a company for R&D activities) 

However, if doctorate holders have a potential for industrial careers and if companies 
need close connections to academia, it does not mean that the transition process is easy 
to implement. It requires first a better and real understanding of what both parties are. 

2  Transition of PhDs from academia to industry: the needs 
of PhDs and the companies’ mind-set 

PhDs needs 

Many doctoral candidates and postdoctoral researchers feel unprepared for their next 
career move, especially beyond academia. Among their most frequently asked 

7Links between research policy and national academic performance, DFiR (2016) 
8 Study on fostering industrial talents in research at European level, European Union (2018) 
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questions: what are their opportunities with a PhD outside academia? How can they 
market their research experience and skills in front of non-academic recruiters? How 
does an application for industry look like? How do they convince non-academic 
recruiters that they are much more than just researchers?  

Except if their research project has been done totally or partially in collaboration with 
industry or if their supervisors have some experience with non-academic organisations, 
PhDs have little knowledge of the professional codes used by the sector and of the 
positions available in non-academic organisations. 

One of their biggest challenges is to adapt their communication style to their audience, 
especially during the recruitment process where they will meet managers with or 
without scientific and technical background. They must be able to present their research 
experience in an attractive way for recruiters, i.e. focused on objectives, impact and 
achievements. 

Moreover, PhDs go through many doubts during their research experience, leading to a 
high need for recognition by others and by themselves. Self-awareness is for most of 
PhDs not so easy: however, how can they convince industrial recruiters if they are not 
convinced themselves by their real value? By analysing their work history, by finding 
the words to express their professional and individual identity, they will make a big step 
towards increased self-awareness and feel more prepared to face the recruitment process 
in industry. 

There is therefore a strong need for career guidance: most of the European universities 
and research organisations have indeed implemented “Career centres”, in charge of the 
support for PhD career development. Because most of the questions of PhDs concerning 
their future are quite similar in Europe, incentives and tools developed in one country 
can be adopted in other countries, with some cultural adjustments. 

Guiding PhDs in their intersectoral mobility is a two-sided challenge, which implies to 
deal with the two parties: doctorate holders as potential hires for industry and 
companies as potential employers for doctoral candidates. If PhDs need to be guided in 
their process of self-branding, the recruitment of PhDs by companies has to be fostered: 
financial incentives, as listed in part 1, are a major step towards this goal but are not 
enough for a sustainable intersectoral mobility, contrary to the recognition of PhD 
transferable skills by industry. 

Companies’ and recruiters’ mind-set 

Unlike international and big companies with large R&D centres, many small and 
medium enterprises (SMEs) are not well aware of the assets and skills PhDs can bring 
to their teams. They may have a negative vision of what a PhD is, because of some 
stereotypes or because of a bad experience during the recruitment process: a researcher 
only, who is very far away from the applied environment, who cannot be understood by 
non-experts. 

If they don’t already have doctorate holders in their organisation, they may be more 
reluctant to recruit such profiles because they do not know which skills they can expect 
from PhDs, especially the transferable ones. 

105



A report by the Australian Technology Network of Universities9underlines in its 
recommendation n°4 the necessity for increasing the awareness and deepening the 
understanding of the PhD by industry: 

“Currently, industry does not appear to have a clear sense of the wide range of 
skills that PhD holders develop nor the benefit PhD graduates are able to deliver 
to productivity and innovation. […] Educating industry on the value of PhDs may 
also help to overcome existing cultural barriers and provide a clear narrative 
around the benefits a PhD brings to business.” 

For companies, recruiting the best talents is a major issue: bypassing doctorate holders 
would mean leaving aside a pool of highly qualified candidates. Attracting them starts 
with the description of vacancies, which should express companies’ needs in a way 
PhDs can relate to. And when inviting PhDs for interviews, recruiters may need some 
skills framework to assess their potential, especially if they are not used to recruit 
doctorate holders. 

As a result, intermediaries have been set up in order to connect further academia and 
industry or to promote research and innovation, like research funding agencies or 
economic development agencies for instance. But such bodies are not specifically 
dedicated to the promotion of PhDs towards industry. France decided in the 80s to 
address the question of researchers’ employability and created Association Bernard 
Gregory. 

How does Association Bernard Gregory bring PhDs and companies closer? 

Association Bernard Gregory (ABG) is a French non-profit organisation that was 
created in 1980 by different organisations: The French Ministry for Higher Education 
and Research, large research institutes like CNRS and CEA, companies. Since its 
beginning, ABG supports the employability of PhDs by encouraging the transition from 
academia to industry and offers different kinds of services for both candidates and 
employers: 

› a website www.abg.asso.fr where PhDs and companies meet 

› career guidance and workshops to prepare PhDs for their intersectoral 
mobility and have them connected with industry 

› a large group on LinkedIn with over 11,500 members where PhDs can start to 
develop their professional network beyond academia 

› a specific event to promote PhDs in industry called “Professional pitch 
contest”. Its purpose is to promote PhDs as skill or service providers for the 
non-academic sector. That’s why their presentation includes their 
achievements, their skills and their career plan. 

For the last few years now, ABG has become more and more active on the European 
level. It is an active member of the Euraxess network, especially for the “career 
development” part, and is involved in different projects where it shares its long and 

9 Enhancing the value of PhDs to Australian industry, p.38, ATN (June 2017) 
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hands-on expertise of facilitating the intersectoral mobility (see “Case studies” of the 
EC report10). 

 

 
Fig. 1: countries in which ABG was active in 2017 

Since February 2015, an online tool has been launched to connect further PhDs and 
companies: the dynamic and online skills portfolio DocPro www.mydocpro.org . 

3  Transition of PhDs from academia to industry: 
increasing PhDs’ skills awareness by using the skills 
portfolio DocPro 

Context 

The current context is favourable to foster the transition from academia to industry: 

› more and more PhDs are considering alternative career options 

› the doctorate is internationally recognised both as the highest degree and as a 
professional experience 

› there are financial incentives to support the recruitment of PhDs in the non-
academic sector 

› Higher Education and research organisations are actively promoting the 
doctoral experience towards industry and are involved in public-private 
partnerships 

› more and more companies value the skills developed through the doctoral 
experience, especially in countries where a doctorate is associated with a high 
status (e.g. Germany) 

› specific career guidance for PhDs has been implemented by universities 
which has led to a better skills awareness and marketing by PhDs 

10Study on fostering industrial talents in research at European level, European Union (2018) 
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This favourable context does not mean that there are no bumps in the road. There is still 
some work to do especially to make both sectors communicate efficiently, as explained 
by a doctorate holder working for a large international company and leading external 
cooperation with public laboratories: 

“Scientists want to discover something new, and not something that can be easily 
turned into a mass product. We need to align our needs and the laboratory’s 
capacities, by pushing them forward to do a scaling-up.” 

This statement clearly shows the difference in the way both sectors are grasping the 
project impact and outcomes. Even if both parties are working on a joint project, they 
do not envision the same when they talk about the expected outcomes. 

This can be illustrated with another example. Using the word “project management” for 
a PhD thesis has a different meaning than “project management” in a company, where 
the scope is larger and involves the use of specific project management tools for 
example. Even though academia and industry are obviously talking about the same skill, 
they do not have the same understanding, which leads to misunderstanding during the 
recruitment process. 

Despite some online tools and handbooks to help PhDs identify and market their skills, 
there was no skills portfolio for doctorate holders defining precisely their skills in a 
language shared by both academia and industry. That’s why a steering committee was 
set up in France to work on a new skills portfolio for doctorate holders: this tool should 
help bridge the communication gap on skills between both sectors and make the 
intersectoral mobility of PhDs easier. It was also designed as a dynamic tool, following 
the career development steps of doctorate holders: from a junior researcher to the head 
of a research lab. 

The committee was made of academic partners, companies and professional 
associations, to ensure a common understanding of each skill definition. A long 
preparatory work included first the final selection of 24 core competencies (based on 
many international references listed here: http://www.mydocpro.org/en/about-docpro ) 
and their definitions for each level of skill acquisition. Human resource managers were 
then consulted to check the consistency of the committee’s work with recruiters’ 
expectations and the professional practices in people’s development. 

As a result, ABG, together with the French Association of Employers MEDEF and the 
French Conference of University Presidents CPU, launched in February 2015 a new 
platform called DocPro www.mydocpro.org. This online portfolio gives a clear view 
and understanding of PhD skills as well as an opportunity for users to create individual 
skills profiles. 

 

Tool description 

DocPro (fig. 2) can be accessed at no cost and is available in French as well as in 
English, in order to reach an international audience. There are three kinds of users, with 
a specific purpose for each: 

108

http://www.mydocpro.org/en/about-docpro
http://www.mydocpro.org/


› doctorate holders from all scientific fields: making a self-assessment of their 
skills and preparing for job interviews by associating each skill with a story; 
thinking ahead their need for training by doing their own gap analysis 

› companies and recruiters: strengthening their employer brand by presenting 
the skillset they are looking for; sourcing candidates; designing or refining a 
matrix to assess the potential of doctorate holders during job interviews 

› academic managers: promoting their training programmes by emphasizing the 
skills developed within; developing new training courses based on a gap 
analysis between their current offer and recruiters’ needs 

 

 
Fig. 2: homepage of DocPro 

DocPro gives at first sight an overview of 24 skills divided into four parts: core 
competencies; personal and interpersonal qualities; managing activities and creating 
value; strategy and leadership. Three levels are described for each skill in a generic 
professional context (fig. 3) matching the career development of a PhD:  

› operational stage, phase 1 of the skill definition: project manager 

› managerial stage, phase 2 of the skill definition: team manager 

› strategic stage, phase 3 of the skill definition: lab manager 

The level of skill acquisition depends mostly on the career stage in which PhDs are and 
on the environment in which they work. Some environments lead to a quicker 
professional growth than others (e.g. work experience abroad). 
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Fig. 3: what “commitment” means for recruiters in academia and industry 

 

As explained in the different uses PhDs can have of DocPro, the first is to make their 
self-assessment by reading the definition of skills. When editing their profile, PhDs can 
choose to add the skills they master and define the acquisition level they have reached 
(fig. 4). This leads to an individual skillset chart (fig. 5). PhDs can then decide if this 
chart is on a public or private access: 

› public access: the profile is fully complete and PhDs want to be found by 
recruiters. A search engine is available to search for profiles by key words 
(e.g. specific skills). 

› private access: the profile is still in progress or the user is preparing for job 
interviews. A link to the private profile can be generated and sent by PhDs to 
anyone from whom they want feedback (career advisors, professionals, 
relatives…). 

 

The profile can then be printed as PDF. 
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Fig. 4: making the self-assessment 

 

 
Fig. 5: skillset chart after profile completion 

Identifying and naming the skills is a major step in marketing PhD profiles. However, 
during the recruitment process, especially in the case of a transition to industry, listing 
one’s skills without any concrete example related to the work history is not convincing. 
Most recruiters use the STAR-method (situation, task, action, result) to assess the 
potential of candidates, based on the motto “the best predictor of future behaviour is 
past behaviour”. That is why DocPro has been developed by taking into account the fact 
that skills cannot be separated from their acquisition context. It gives thus the 
opportunity to associate each skill with a short story of their own, illustrating how they 
solved a challenging situation by using their skills and qualities (fig. 6). 

111



 

 
Fig. 6: illustrating skills with a story 

Illustrating their skills with stories enables PhDs to increase their self-awareness and be 
proud of what they have achieved until now. Recruiters searching the DocPro database 
can be convinced that PhDs are not just only researchers and can be source of 
performance in a company. 

Recently, a report commissioned by the European Commission has acknowledged 
DocPro as a skills portfolio with a stronger focus on intersectoral mobility than any 
other tools available up to now11.  

Testimonials of users 

HR manager at CNRS (France) 

“DocPro covers all fields of skills: technical, personal, strategic and business-
oriented. Its handling is quick, based on a self-assessment that should be 
supported by concrete work situations during an interview. It is a great tool for 
any professionals working with researchers who are questioning themselves about 
their career transition.” 

HR manager at Isover Saint-Gobain (France) 

“The tool is very useful as lingua franca to assess candidates and promote PhDs 
towards recruiters because the vocabulary is clear and matching the one used in 
companies.” 

CEO PhD Career Link (Sweden) 

“I use MyDocPro in Sweden with clients from all specialist areas, who have 
finished their PhD and are looking to join the Swedish job market. Most of my 
clients struggle to appreciate that their PhD has given them a lot of transferable 
skills that can be used in the business world. The platform gives clear statements 
that they recognize in themselves, and it inspires them to re-write their own 

11Study on fostering industrial talents in research at European level, Case studies report, European Union (2018) 
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experiences on their CVs and LinkedIn profiles, in a more structured way, using 
'business' terminology” 

Co-founder Natural Career Science (Germany) 

“I use the tool during the career seminars I’m delivering for international 
researchers, mostly based in Germany. Because it doesn’t just copy other tools or 
portals. The focus on often underused aspect of career development such as 
introspection and communication across sectorial boundaries is highly 
appreciated. Moreover, it can be used on an international basis.  I recommend it 
anytime I can and indicate it in the hands-out I’m giving to our participants.” 

4  Broadening the use of DocPro 
Launched three years ago as a dynamic tool, DocPro is meant to evolve in order to 
match the users’ needs and practice. Technical developments are not listed here below; 
the focus is set only on a broadened use of DocPro. 

A stronger internationalisation of the tool 

Despite its development within a French ecosystem, the tool can be used in any other 
countries. The topic of skills and the difficulty PhDs may face when it comes to 
marketing their skills can be found anywhere, as described in the previous part.  

As of 30/09/2017, 4310 users who have opened an account are living in 79 different 
countries. This international dimension can also be observed in the diversity of 
organisations that are using DocPro especially for career guidance: for instance, the 
European Molecular Biology Laboratory (EMBL) and the European Institute of 
Technology (EIT) InnoEnergy, two flagships in the European research landscape, are 
among the institutional users. 

The internationalisation of DocPro is still in progress: a large communication strategy is 
currently implemented in Europe to increase the awareness of the tool by professionals 
and doctorate holders. This represents a big potential for further development. 

DocPro as a matrix to translate the doctorate degree into skillset 

In 2016, a new regulation was enacted in France to strengthen the quality of doctoral 
education, with regards to PhD employability. One of the statements involved the 
implementation of a skills portfolio for each doctoral candidate.  The idea behind is to 
translate the doctoral education into a skillset, to make this very specific education more 
understandable outside academia. French universities like Cergy, Paris-Saclay or 
Grenoble-Alpes have decided to use DocPro as a basis for their portfolio. 

A similar incentive has been the registration of doctorate in the French National 
Occupational Certification Directory (RNCP), acknowledging officially the skills 
developed during doctoral training. DocPro has been one of the resources used to 
establish the skill certification. 
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Any policy or research institutions intending to increase the awareness of doctoral 
training among industry may use DocPro as a basis for their working groups and/or their 
communication support. 

DocPro as an assessment matrix 

DocPro is used by EIT Innoenergy as a basis for discussions between PhD candidates 
and PhD school officers at different stages of the programme. One topic is to analyse 
how far the programme enabled them to develop skills. In terms of HR management, 
DocPro can be used as a basis for preparing annual reviews between managers and 
doctorate holders, between doctoral candidates/postdocs and supervisors/PI. 

One further development can be the use of DocPro to help measure to some extent the 
impact of international mobility on PhD career development. By assessing the level of 
skill acquisition between a group of PhDs with and a group of PhDs without mobility 
experience, it may give some indicators on how much an experience abroad can boost 
their career. 

5  Conclusion 
The doctoral training is quite singular through its scientific diversity, its environment, 
the dynamics between the doctoral candidate and the supervisor, its innovative 
component: there are not two similar PhDs. Here lies the biggest challenge for the 
recognition of doctorate holders by recruiters, contrary to other qualifications from 
which recruiters know what they can expect. 

Beyond doctoral singularity, similarities have been underlined, especially the 
transferable skills. They are the common ground between all types of doctorates and 
they are the key asset for the transition of PhDs into industry. 

DocPro represents in its design the mix between similarity and singularity: on one hand, 
promoting the skills that are common to PhDs, in a way that is common to academia 
and industry; on the other hand, highlighting the singularity of PhDs by giving them the 
opportunity to express their own stories, making them all very special. 
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Abstract 
The aim of this paper is to examine how the implementation of the Tech-Entrepreneurship Event Series 
Program (Tech-Series), a tech-based entrepreneur support program at the University of Missouri , USA 
has supported technology-based entrepreneurs, especially academics who wish to translate their research 
ideas into marketable products in the early start-up stage development and what the economic impacts on 
the state of Missouri the program has generated during its three years of implementation. Tech-Series is 
led by the University of Missouri Extension and supported by its multiple partners in mid-Missouri, USA. 
The mission of the program is to identify and validate promising technologies and assist technology-
based entrepreneurs in early stage development by facilitating education, technical assistance, and capital 
for commercialization.  

This study employs a mixed method to seek the answers to the questions. A qualitative research design 
which looks into MU Tech-Series implementation model has pointed out three significant components in 
the model which the program has adopted to support its clients. It is the multidisciplinary expertise of the 
consulting team, strategic partnerships with diverse programs and organizations, and variety of training 
programs with flexible training contents that makes the program manage to cater the diverse needs of its 
clients, especially clients who are academic researchers. A quantitative research design which utilized 
IMPLAN 2014 to build input-output models has quantified the economic impacts of the program on the 
state from mid-2014 to mid-2017. The results from the quantitative research show that the program has a 
far-reaching economic impact on the state. During three years of implementation, the program has 
generated $34.3 million in total economic impact; contributed $825 thousand in tax revenue to state and 
local governments; sustained 253 jobs; and promoted the development of the scientific research and 
development services industry.  

The paper provides insights of how a tech-based entrepreneur support program can support faculty 
members and students to develop and commercialize their ideas and technologies as well as how the 
economic impacts of a program can be measured. 

Keywords 
technology-based entrepreneur, collaboration, impacts, partnership, the implementation model 
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1 Introduction 
The last three decades has seen a remarkable increase in technology-based startups 
established by faculty members and/or associated with students or faculty members. 
Students, faculty members, or surrogate (external) entrepreneurs (Franklin, Wright, & 
Lockett, 2001) assume the leadership role in these startups. A prominent issue with 
technology-based start-ups is the commercialization of technology and how to create an 
appropriate environment for the stimulation of new ideas (Franklin et al., 2001). Also, 
financial and managerial stability is critical to the success of these startups. 

According to Rasmussen et al. (2011, 2014), there are three pivotal competencies 
needed to establish and run a start-up successfully. First, opportunity recognition and 
development are prerequisites for the success in a new venture creation. Business 
knowledge and experience are very much needed to identify business opportunities and 
potential markets. Second, there is a need for leadership and managerial skills. Third, 
there is a need to identify, access, and utilize resources that are needed for the 
commercialization of  technology. However, cultivating these capabilities is a challenge 
for almost all entrepreneurial founders, especially for those who want to maintain their 
academic role (Jain, George, and Maltarich, 2009; Rasmussen and Borch, 2010). 

Scientists’ and technologists’ decisions on the commercialization process are also 
significantly affected by individual-level attributes. Prior studies find that demographic 
factors like age, gender, seniority and prior experience are key predictors of 
entrepreneurial engagement (Beckman, Burton, and O' Reilly, 2007; Clarysse, Tartari, 
Salter, 2011). Similarly, economic and psychological factors are significant 
determinants for academic scientists’ and technologists’ entrepreneurial intentions 
(Goethner, Obschonka, Silbereisen, and Cantner, 2012; Prodan and Drnovsek, 2010). 
Therefore, there is a need for taking academic scientists’ and technologists' attributes 
into consideration when it comes to knowing how best to support academic scientists 
and technologists whoare trying to develop and commercialize their ideas and 
technologies. 

Those challenges have been addressed by the use of university-based technology 
supporting programs. The Tech-Series program, for instance, has implemented a series 
of processes to support entrepreneurs taking a technically advanced idea to the market 
and creating financial value, which is defined as technology commercialization. 

These efforts have been established with the goal of gearing and supporting academic 
scientists and technologists for a more active role in the commercialization process 
through licensing agreements or spin-offs (Jain, George, and Maltarich, 2009). There 
are multiple factors affecting the effectiveness of technology commercialization and 
development, including technology itself (Murray, 2002; Sexton and Barrett, 2004), 
university management (O'Shea, Allen, Chevalier, and Roche, 2005; Wright, Clarysse, 
Lockett, and Knockaert, 2008;), departmental influence (Åstebro, Bazzazian, and 
Braguinsky, 2012; Kalar and Antoncic, 2015; Rasmussen, Mosey, and Wright, 2014), 
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early-stage finance (Knockaert, Clarysse, and Wright, 2010; Wright, Lockett, Clarysse, 
and Binks, 2006), licensing (Jain, George, and Maltarich, 2009), and university-industry 
cooperation (Clarysse, Tartari, Salter, 2011; Perkmann et al., 2013). 

Higher education institutions play a critical role in supporting research and 
development, teaching entrepreneurial skills, and nurturing the growth of 
entrepreneurial intentions. Entrepreneurial education in higher education can support the 
establishment of successful and sustainable start-ups, promote entrepreneurial culture, 
generate employment, and connect local dynamics to support startups (KOSGEB, 
2015). However, institutions of higher education usually do not have entrepreneurship 
as a core function. Entrepreneurial education and support at universities can be carried 
out through either formal education or from entrepreneur support centers or programs 
established and run by universities (Wright, Clarysse, Lockett, & Knockaert, 
2008;O'Shea, Allen, Chevalier, & Roche, 2005).  

This paper’s aim is twofold: First, to examine how the implementation of the MU Tech-
Series has taken into consideration factors that help academic scientists and 
technologists gear up for a more active role in developing and commercializing their 
technologies; secondly, to study the economic impacts of the model during the first 
phase of its implementation from mid 2014 to mid 2017. The first research question 
addressed in this study is what the implementation model of MU Tech-Series program 
is and how it can support academic scientists and technologists to be better prepared for 
when they want to be actively involved in the development and commercialization 
process of their idea and technology.The second question the study wishes to address is 
what the economic impacts of the program are at the state level. 

The remainder of the paper is structured as follows. Section 2 summarizes the literature 
on entrepreneur models and the importance of entrepreneurship support program. 
Section 3 gives an overview of the MU Tech-Series program. Section 4 describes the 
methodology utilized to address the research questions. Section 5 describes the 
implementation model of MU Tech-Series program at the University of Missouri, 
Columbia, USA and presents the academic impacts of the program. Section 6 concludes 
by outlining some limitations of the study and summarizing the main results. 

2 Literature review 

Entrepreneur models 

Traditional models of technology transfer assume that being a scientist and being an 
entrepreneur are two separate ends of a continuum (Würmseher, 2017). In other words, 
in these traditional models, when scientists come up with new technologies, they have 
to choose either to become full-time entrepreneurs (the inventor-entrepreneur model) or 
to sell their technologies to those who have the resources and experience to 
commercialize their technologies (the surrogate entrepreneur model). Sometimes 
scientists find themselves getting stuck in a situation in which they are unwilling to sell 
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their brainchild to others but at the same time, they do not want to let go of their career 
in academic to become full-time entrepreneurs. However, they also find themselves 
having difficulty in understanding the market, lacking resources to translate their idea 
into products which meet market needs, and building startups for the sustainable 
development and commercialization of their technologies. These obstacles result in the 
possibility that technological ideas and technologies of high commercial potential go 
unexploited. The solution to this problem is a support model for more direct 
involvement of academics in the commercialization of their technologies (Würmseher, 
2017). Though there is an  abundance of research on entrepreneur models, there is a 
lack of research on how an entrepreneurship support program can balance the extremes 
in an inventor-entrepreneur model and the surrogate model. 

Entrepreneurship support programs 

Entrepreneurship development contributes to the economic and social development of 
not only the local area but the nation as a whole as well (Kirby 2006). According to 
NBIA (2006) and OECD(2017), entrepreneur support programs play a crucial role in 
the success of the establishment and development of start-ups which in turn foster 
innovation and economic growth of the region and reduce the risk of failures for start-
ups. 

Being viewed as a driving factor for innovation, job creation, and economic growth, 
technology-based start-up companies and entrepreneur support programs have drawn 
massive amounts of investments from a diversity of stakeholders, but mainly from 
university, state, and federal government funding (Lundström and Stevenson, 2002; 
NBIA, 2006; OECD, 2017; Tamásy, 2007). The funding can be spent on the operational 
expenses of technology support programs, research projects which can lead to 
breakthroughs and innovations in technology, or  the establishment of start-ups 
themselves. The measure of the success of investments in these start-up companies and 
their support programs is that the economic impact generated from investments should 
outweigh the cost. Though there are a good body of knowledge on the benefits of the 
entrepreneur support programs on the economic landscape, not much research has been 
done on how to measure those economic impacts. 

3 Background 

The MU Tech-Series program is an entrepreneur support program led by the University 
of Missouri (MU) Extension and supported by multiple partners in mid-Missouri, USA. 
The program has been implemented by the MU Extension Entrepreneurship and 
Industry Engagement Unit located at the MU College of Engineering. This unit plans 
and coordinates the interaction with all members of the entrepreneurial ecosystem 
including innovator and academic communities. The unit aims to assist MU 
Extensionand Missouri Small Business and Technology Development Center (SBTDC) 
clients and support entrepreneurial efforts in MU Colleges. The unit manages the Tech-
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Series program and keeps track of lessons learned and best practices. The goals of Tech-
Series are to identify and validate promising technologies, assist local technology-based 
entrepreneurs, especially academic scientists and technologists in the early stage of their 
technology commercialization by providing individual counseling, collective 
counseling, training, mentoring, grant proposal support, and the investment due 
diligence support. 

The program was established in mid 2014 and mid 2017 marked the completion of its 
first phase of implementation. The plan was first developed with a Missouri Technology 
Corporation (MTC) Award. Up until now it has received  awards from the Missouri 
Technology Corporation (MTC) plus  matching funds from the Missouri SBTDC. After 
three years of implementation, the program itself and its client start-up companies have 
attracted more than 17 million dollars in  client funding and more than 240 clients have 
been assisted with education, private consultation, and preparing for the increased 
access to diverse funding opportunities. These outcomes exceed the original 
assumptions outlined in its implementation proposal. The success of the program can be 
attributed to the ecosystem of entrepreneurial support for innovators, small businesses, 
and entrepreneurs the program has established under the support of its multiple regional 
partners. 

MU Tech-Series is committed to supporting participants through the innovation process. 
For participants who wish to establish start-up companies, MU Tech-Series can provide 
support from the early stage of opportunity identification to the commercialization 
phase. For example, Cryocrate is one of the companies which has received support from 
MU Tech-Series from its embryo stages of development. MU Tech-Series has assisted 
Cryocrate in its call for funding from the SBIR grant, MU FastTrack award, MU 
Coulter Grant, and equity from investors. In FY 2014 – 2015 alone, MU Tech-Series 
ushered 26 promising technologies to reach the proposal and funding level.  

MU Tech-Series aims to facilitate the process of scientists' translation of their academic 
ideas into commercial products and services. MU Tech-Series programs are open to the 
public, but almost all participants of the programs are MU graduates and faculty 
members. Participants can have different  backgrounds in science and technology but all 
come to the program because  they have innovative ideas or have technology and 
service in progress already. However, among the most significant hurdles participants 
face are how to bring the technology or business idea to the level of maturity that would 
enable them  to succeed as a startup company and how to commercialize a technology 
or an idea when they lack market and business proficiency. 

4 Methodology 

This study utilizes a qualitative research design to discuss implementation model of MU 
Tech-Series program and employ IMPLAN 2014 to study the economic impactsof  
funding for the operations of the program and its client companies. The qualitative 
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research design was chosen to address the first research question since it is particularly 
appropriate for providing rich contextual insights and in-depth understanding of 
processes (Ramussen et al., 2014). As for the economic impact, we would love to see 
the quantitative effects of the program on the state of Missouri. Prior studies show that 
IMPLAN can be utilized to track any economic impact generated by any local change 
on surrounding regional economies (Day, 2009; Fortenbery and Delelr, 2008; Hanagriff, 
Murphy, Roberts, Briers, and Lindner, 2010).  

Data collection 

The implementation model of the MU Tech-Series program was studied based on the 
data collected from MU Tech-Series training workshop flyers, handouts of training 
workshops, curriculums and syllabi of training programs, annual reports of MU Tech-
Series, and its grant proposals to MTC Award.  

The data to evaluate the economic impact of the program was collected from the annual 
reports of MU Tech-Series. The data in the reports fit for the measuring of the 
program's economic impacts on the State of Missouri. It includes operational 
expenditures which MU Tech-Serieswas funded during the three years of 
implementation, employment generated within the Tech-Series program funding itself, 
jobs generated thanks to the establishment of client companies, and employee 
compensations in the client companies. 

Data analysis 

The materials relevant to the implementation model of the program were examined and 
re-examined as the data collection process progressed. We identified three primary 
components in the implementation model: 1) the selection and organization of team 
members, 2) strategic partnerships, and 3) the diversity and flexibility of training 
curriculum and tracks. The reliability of the findings was cross-checked by the program 
implementers. 

To evaluate the economic impact of the MU Tech-Series, we focused on five measures 
of economic impactas follows: the total economic output of the program to the revenue 
of the state; employment created due to the existence of the program; state and local 
government tax revenues as a direct and ripple effects associated with the program; and 
the top impacted industries due to the presence of the program and how they have been 
impactedregarding employment, labor income, value added, and the total revenue. 

IMPLAN allows studying the impacts of any change in the economy in three levels: 
direct impact, indirect impact, and induced impact. Direct impact is all impacts 
generated from the initial spending or purchase (Day, 2009). Indirect impact  refers to 
the effects on the local inter-industry which can provide supplies or services to create 
services or products purchased in the initial spending (Day, 2009). Induced impact is  
generated from the local expenditures of employees in both directly affected industries 
and indirectly affected industries (Day, 2009).  
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Three input-output models for three fiscal years 2014-2015, 2015-2016, and 2016-2017 
were built on IMPLAN 2014. Input data for each model comes from input data relevant 
to each fiscal year. The output allows researchers to know the economic impact of the 
program in each fiscal year. The total economic effect of the program during the three 
years of implementation was the result of the summation of the output in the three 
models. 

5 Findings 

Implementation model  

The implementation of MU Tech-Seriesis based on a multidisciplinary team, strategic 
partnerships, and flexible curriculum track options. The implementation of MU Tech-
Seriesis based on a multidisciplinary team specializing in a diversity of business areas. 
The program consists of one program manager with experience in technology and 
business consultancy, a technical manager who leads the team and projects with clients, 
a project coordinator that leverages partnerships and directs the marketing plan, and a 
group of students with backgrounds in business, economics, life science, and 
engineering . The student team supports MU Tech-Series in diverse services to assist 
clients, especially clients with academic experience and who wish to do translate their 
idea or technology into marketable products. MU Tech-Series multidisciplinary team 
actively supports participants in idea building stage, business plan, identifying 
promising ideas and technologies, investor pitch, prototyping or design, marketing tests, 
marketing strategy, grants and funding applications, and incubation process. 

To support clients through stages of technology commercialization, Tech-Series offers 
services in the areas of business modeling towards commercialization, customer 
discovery and value proposition, domestic and international market research, 
engineering and prototyping documentation, strategic communications, and legal 
assistance from the Entrepreneurship Legal Clinic. MU Tech-Series has multiple 
partnerships to meet clients' holistic needs. The program has collaborations with mid-
Missouri entrepreneurial ecosystem members. The initial partnerships are the 
Entrepreneurship Legal Clinic, Columbia College, the City of Columbia, MU Coulter 
Program, the Missouri Innovation Center, the MU Office of Technology Management 
and Industry Relations, MU Office of Research, Centennial Investors, and MU colleges 
and departments related to engineering, life science, animal science, and bioscience, as 
well as business organizations from the community. 

The diversity of partnerships have enabled MU Tech-Series to offer assorted consulting 
and training services which can cater to the unique needs of clients in specific 
industries. For example, it can support participants in bioengineering and clinical 
industries thanks to its  partnership with MU Coulter. The collaboration with the 
Entrepreneurship Legal Clinic at the MU School of Law has enabled MU Tech-Series to 
offer legal assistance service for its clients and provide legal practice supervision to law 
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students who assist the program’s clients in mid-Missouri. During the first year of 
operation, acting as the legal branch of the Tech-Series, the Entrepreneurship Legal 
Clinic assisted more than 60 clients, providing hands-on experience for more than 16 
students and research assistants. The main areas of legal counseling are entity 
formation, intellectual property protection, taxes, terms of use, policy, contracts, and 
securities. 

The partnership with the MU Coulter program has enabled MU Tech-Seriesto  engage 
and assist clinical, biomedical, and engineering innovators. The main services provided 
are related to research, training, and consulting towards commercialization. This joint 
effort has not only benefited MU Tech-Series in diversifying its services but also 
leveraged the MU Coulter Program vision in supporting clinical, biomedical, and 
engineering academics in doing business. 

With key partnerships, MU Tech-Series has identified promising technologies and 
provided local entrepreneurs and innovators, especially academic entrepreneurs with 
education, technical assistance, and capital for commercialization. The Tech-Series 
program offers customized consultancy, managed by the Small Business and 
Technology Development Center (SBTDC). In addition to assisting individual clients, 
Tech-Series has extended the new strategic partnership with Missouri I-Corps Site 
hosted by the Missouri Science and Technology (S&T). This partnership has increased 
the access to the National I-Corps Program and increased  applications for  Small 
Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) 
grants. Those are the two of the largest US federal sources of early-stage capital to 
support U.S. small technology-based businesses in  engaging in federal research and 
creating innovative technologies that have a strong potential for commercialization. 

The collaboration with diverse partners has facilitated a collection of activities to 
support participants who may not have any prior background in business to translate 
their idea into marketable technology and even building start-ups from it. Participants of 
MU Tech-Series program were also supported using the modified Tech-Series track. 
This track is designed and developed to help clients articulate their goals and develop 
business plans, support individual consulting and market research, and assist clients in 
application to SBIR, STTR grants, and MU FastTrack to obtain funding for 
commercialization.  

The MU Tech-Series’ diverse and modified training curriculum complement the  
services the program provides to its clients. The training curriculum by MU Tech-Series 
has   been revised on a regular basisto better serve its clients' needs and to help 
technology-based entrepreneurs, MU faculty, post-docs, and graduate students with 
information and tools to maximize their research impact and increase the success rate of 
startup ventures.In year one of implementation , MU Tech-Series held two eight-week 
training extended cohorts. Each cohort consisted of eight training sessions, each lasting 
three hours. 
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The contents of topics were compiled from 10 subjects in Kaufman Fasttrac. The 
curriculum aims to train participants in exploring issues in marketing and finance 
related to technology and science, analyzing industry, developing strategies for market 
research, testing viability of technology-based idea, formulating a commercialization 
plan, building fundamentals of financial statements, recruiting and retaining talents, 
learning how to value business and raising money from funding sources, and 
understanding legal aspects in business establishment and operations. 

To help participants, especially academic participants have the insights of experts from 
different industries in  the market and business opportunities in each unique industry as 
well as in industry, its size, and segmentation, Tech-Series arranged for experts from 
industries to lead  three-hour lectures. To walk participants through every stage of 
selling ideas and discoveries to investors, intellectual property protection, and a way to 
manage all the tiny details of translating ideas into businesses, participants made weekly 
presentations and an expert panel working as mentors  provided feedback for 
participants. Participants had the pitch presentation every week related to the topics of 
the training workshops. Each week, the participant would build one piece of the pitch. 
In the last week, the participant would pitch their idea and receive feedback from a 
panel of Angel investors. 

Regardless of the background the participant has before the eight-week training 
program, at the end of the training, entrepreneurs would have fundamental knowledge 
and the skills to understand customer development and build their business model. Also, 
they would  know how to conduct market research and analysis and test their business 
concept;how to enter and capture the market, plan for financial success, build and 
compensate their team; and how to protect their business and intellectual property. 
Participants are also prepared to have increased  access to capital for commercialization 
and to work with venture capital investors. As a result of the program, clientsare fully 
equipped with the skills and tools to pitch to investors and to apply to multiple funding 
sources.  

In year two, MU Tech-Series reduced the eight-week workshops to six-week 
workshops. The reason is related to participants' belief  that some topics could be 
merged, and recommendations from partnerships. Based on individual consulting within 
the cohorts and outside the cohorts, our team identified that the major areas which 
participants would love to have assistance in were  value proposition, finance, client 
description, and market size. Therefore, the curriculum for year two focuses more on 
these subjects.. Also, we realized some topics could be merged. For example, financial 
and market research could be combined. There was an increase in participant numbers 
from year one to year two. Also, the program got recommendations from partnerships 
for a training program with a timeline which requires less time commitment from 
participants. To reduce the duration of the training workshops, it was projected to cater 
for more participants. 
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In year three of implementation , to cater to the  diverse interests of participants as well 
as better prepare participants for funding opportunities, MU Tech-Series changed the 
prior training contents into two new training tracks. Participants could take part in a 
two-week innovator training track which was designed for innovators to identify or 
validate unmet market or clinical needs towards funding opportunities or enhancing 
research outcomes;obtain individual business counseling; and have access to multiple 
resources partnered with MU Tech-Series like MU Coulter Program. MU Tech-Series 
also offered the I-Corps four-week site training to complement the innovator track. 

The MU I-Corps program is based on the National Science Foundation and  
participation in the program provides clients with training and preparation for  the 
increased access to SBIR and STTR grants. The curriculum is designed to prepare 
clients, especially academic clients in the mid-Missouri region with basic business 
knowledge. The MU I-Corps program encourages researchers, faculty members, and 
students to think beyond their laboratory to realize the economic and societal benefits of 
their research and innovation and  to identify valuable product opportunities that might 
emerge from that research. Also, the program helps participants gain skills in 
entrepreneurship through training in customer discovery and offers  mentoring from 
established entrepreneurs and SBTDC counselors. Along with that, participants are 
eligible for a micro-grant to facilitate the customer discovery for their project. Tech-
Series has successfully implemented four cohorts of the MU I-Corps 4-week program, 
consecutively since Fall 2016. 

MU Tech-Series has continued to refine services to better serve its clients' needs . 
Besides the training mentioned above and curriculum, MU Tech-Series has also offered 
other training opportunities. MU Tech-Series had entrepreneurial workshops which 
provided hands on business practice activitieswhich focused on business plan 
development and document preparation for pitch presentations to investors and 
delineating grants. MU Tech-Series also held a tech-project management and grant 
management workshop. This workshop focused on guiding participants in project 
management and fulfilling grant requirements. To serve the unique needs of participants 
in different industries, MU Tech-Series also organized different one-day entrepreneurial 
boot camps. For example, MU Tech-Series offered MU Coulter program boot camp in 
January 2016. The MU Coulter boot camp is a series of interactive sessions featuring 
guest speakers who address topics such as validating the unmet clinical need, 
determining the value proposition, understanding regulatory and reimbursement 
pathways, and developing the investor pitch. MU Tech-Series also implemented the 
Agile system which provides constant feedback, mentoring program, and networking 
events for our clients. 

Economic Impact 

Through fiscal years2014-2017, the Tech-Series program team assisted 245 clients 
including the creation of 12 start-up companies and their commercial products. Tech-
Series supported clients through training workshops like Applied Optoelectronics Inc. 
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(AOI) Workshop, MU Coulter Boot camp, SBIR workshops, MU I-Corps, and one-on-
one consultations. The Tech-Series team also assisted clients in the preparation of grant 
applications. With the support from the Tech-Series team, the program's clients received 
a total of $17.1 million in federal funds and capital funds. The Tech-Series program 
sustained 121 jobs (including both full time and part-time jobs) over  the three years in  
client companies in Missouri. 

Number of clients assisted by Tech-Series 245 

Start-up companies created with the assistance of Tech-Series 12 

Number of commercial products developed by client companies 8 

Jobs created in client companies 121 

Employee compensation in client companies $4.2 million 

Amount of federal funds received by client companies $14.2 million 

Amount of private capital attracted by client companies $2.9 million 

Total amount of general and private funds/ capital by client 
companies  

$17.1 million 

Table 1. Tech-Series Impacts on participants and client companies 

Besides the direct impact of MU Tech-Series on its participants and client companies, 
the existence of the program has  generated far-reaching economic impacts on the state 
of Missouri during three years of implementation from fiscal years 2014-2017. The 
output from IMPLAN 2014 has proven to  its stakeholders and investors that MU Tech-
Series is a good investment. MU Tech-Series has significantly contributed to the total 
revenue of the state, generating high rates of return on investment, contributing to the 
local and statewide tax bases, creating employment, and sustaining and promoting the 
development of science and technology-based industries. 

In terms of total economic impact, $34.3 million was  generated by MU Tech-Series 
program in the state of Missouri over the three fiscal years. One out of every 59,222 
dollars gained in the state’s economy over the three fiscal years is attributable to MU 
Tech-Series program. The total economic output MU Tech-Series generated during 
three years of implementation doubled the investment of $17.7 million in MU Tech-
Series and its client companies. Among the $34.3 million in the total economic impact 
of the program on the economy of the state of Missouri over the three fiscal years, $17.6 
million was created from direct impact, $9.6 million was generated from indirect 
impact, and $7 million was the result of the induced impact. 

On average, the return on investment for the state of Missouri generated by funding for 
the MU Tech-Series operation and its client companies per year was 211.40%. With the 
total funding of $994thousand, $13.5 million, and $3.2 million for MU Tech-Series 
operation and the support of its client companies in fiscal years 2014-2015, 2015-2016, 
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and 2016-2017 respectively, the corresponding returns on investment was 232.75%, 
186.58%, and 214.86%. Though during fiscal year 2015-2016 MUTech-Series and its 
client companies received significantly more funding than the other two years, the rate 
of return on investment was lower than the other two fiscal years. The lower number of 
start-up companies created during this year can be the reason for this diminished return 
on investment. There were three start-up companies generated during the fiscal year 
2015-2016 while there were four startups established in the fiscal year 2014-2015 and 
five start-up companies created in the fiscal year 2016-2017. Since start-up companies 
contribute to job creation as well as economic growth in the local community, the 
number of start-up companies established through the support of an entrepreneur 
support program is therefore expected to affect the return on investment of the program 
itself and  the company as well.  

MU Tech-Series has made a significant contribution of $825 thousand to Missouri state 
and local tax revenues. MUTech-Series program and its client companies contributed 
$79 thousand, $544 thousand, and $201 thousand to Missouri state and local tax 
revenues in fiscal years 2014-2015, 2015-2016, and 2016-2017 respectively.  

MU Tech-Series operations have also contributed to the generation or retainment of 
employment in various industry sectors in the state of Missouri. Thanks to the presence 
of MU Tech-Series, 253 jobs have been generated and sustained in the state. One out of 
every 32,189 jobs per year in the state of Missouri is attributable to MU Tech-Series. 
Among 253 jobs generated and retained, 134 jobs were directly created due to the 
funding for the operations of MU Tech-Series and its client companies.Also, 119 jobs 
were the result of indirect and induced impacts of the program and its client companies.  

The program has had an impact on a diversity of economic industries. Among the top 
ten  industries impacted by the program, scientific research and development services 
are the sectors which have benefited the most from funding investments in the  MU 
Tech-Series and its client companies. IMPLAN 2014 output indicate that 126 
employment with the labor income of $4.8 million was created. The operations 
generated from the funding for MU Tech-Series and its client companies helped this 
sector to create an output of $18.2 million contributing to the total revenue of the state 
of Missouri during the  fiscal years 2014-2017. 

6 Conclusions 

This study set out to provide a deeper understanding of how an implementation model 
can support innovators to exploit the opportunity of commercializing their prospective 
technology. The program is especially interested in innovators working in academia to 
translate their ideas and/or discoveries into new high-growth companies.  

The results of the study of the implementation model of the MU Tech-Series program 
indicate that the multidisciplinary expertise of the consulting team, partnerships with 
diverse programs and organizations, and variety of training programs with flexible 
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training contents and formats are needed to cater tothe needs of clients coming from 
different industries with different business backgrounds. The multidisciplinary team has 
proven to be useful in helping its customers in domestic market research, technology 
commercialization, business plan, social media, and prototyping. Bringing multiple 
partners to the table has enhanced MU Tech-Series's capacity to address the needs of 
clients at different stages of the commercialization process. The diverse training 
programs enable clients to have a selection of programs which fit their needs.   

The study also proves the MU Tech-Series is worth investing in. The total economic 
output of $34.3 million generated by the program doubled its initial investment of $17.7 
million. The average return on investment of the program is more than 200%. The 
program has also significantly contributed to the sustainability of employment in the 
state of Missouri and promoted the development of technology and science-based 
industry sectors. The diminishing return on investment in the fiscal year 2015-2016 
indicates that there is a need to support innovators in commercializing their innovations 
and establishing start-up companies since these companies hold promise in driving 
innovation, job creation, and economic growth.  

This study does not use qualitative research to investigate perceptions of the program 
implementers and its participants.Future research can look into evaluating the impacts 
of the program as well as having the insiders’ perspectives toward the program's 
implementation model. As for the economic effects, the study focuses only on the 
impacts of the program over the three years of implementation rather than projecting  
possible future impacts of the program. Future research on the economic effects of the 
program due to its growth and sustainability would be useful for all stakeholders, 
especially investors who want to be kept well-informed of their investment.  
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Abstract 
Social entrepreneurs seek to transform societies at large, rather than transforming their profit margin, as 
classic entrepreneurs typically seek to do. Social entrepreneurs use a variety of resources to bring socie-
ties into a better state of well-being bringing new solutions that combine the best of the nonprofit, for-
profit, and government sectors to make large-scale, lasting change. Social entrepreneurs – and the organi-
zations they launch – apply innovative, often risk-taking approaches to create scalable solutions. 

There are some differences between regular entrepreneurs and social ones: are actually the Science and 
Technology Parks able to provide the resources needed by latter? Science and Technology Parks have 
focused so far into fostering the creation of profit companies by entrepreneurs without paying attention to 
the society. Actually, the focus was “the client” and trying to find solutions for clients' problems (pains) 
but leaving aside if the impact could generate well-being in the environment. 

This new trend of supporting social entrepreneurs and their special nature leads to a discuss regarding a 
new approach in front of traditional science and technology parks. Moreover, and focusing into Social 
Innovation another questions are raised: Should STP responsible of inoculate social sensitivity and ethical 
approach to their entrepreneurs and companies? Should STP become a reference to the rest of the innova-
tion ecosystem in terms of Social Economy, that is to say another way to produce, undertake, manage and 
consume in the society? 

Keywords 
social economy, social entrepreneur, innovation, knowledge economy 

 

1 Introduction 

On 10th of September 2015, European Parliament published a resolution about social 
entrepreneurship and social innovation in combating unemployment. In such resolution, 
European Parliament defines social innovation to the development and implementation 
of new ideas, whether they be products, services or social organisation models, that are 
designed to meet new social, territorial and environmental demands and challenges, 
such as the ageing population, depopulation, balancing work and family life, managing 
diversity, tackling youth unemployment, the integration of those most excluded from 
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the labour market, and combating climate change. On the other hand, social entrepre-
neurship or social and solidarity-based economy enterprises are companies that focus 
their business in getting impact on the society by means a set of social activities (that 
also could be profitable) but offering job opportunities especially for those most exclud-
ed from the labour market, for whom unemployment often turns into long-term unem-
ployment. Indeed, the social entrepreneurship model often appeals to young people and 
gives them an opportunity to provide innovative responses to the current economic, so-
cial and environmental challenges and this approach does not mean to become third 
sector (non profitorganisations or NGO's) but to develop specific business models that 
could impact on society structure improving its life style and wealth. 

Since Bill Drayton (8), founder of Ashoka, first coined the word "social entrepreneur", 
by the 1980s, the concept has expanded with great success throughout the planet. 

In The Power of Unreasonable People, John Elkington and Pamela Hartiga Elkington 
(2008) describe social entrepreneurs' business structures as falling under three different 
models, applicable in different situations and economic climates: 

› Leveraged non-profit: This business model leverages financial and other resources 
in an innovative way to respond to social needs.  

› Hybrid non-profit: This organizational structure can take a variety of forms, but is 
distinctive because the hybrid non-profit is willing to use profit from some activities 
to sustain its other operations which have a social or community purpose. Hybrid 
non-profits are often created to deal with government failures or market failures, as 
they generate revenue to sustain the operation without requiring loans, grants, and 
other forms of traditional funding. 

› Social business venture: These models are set up as businesses that are designed to 
create change through social means. Social business ventures evolved through a lack 
of funding. Social entrepreneurs in this situation were forced to become for-profit 
ventures, because loans and equity financing are hard to get for social businesses. 

The combination of doing business and doing good is what makes social enterprises one 
of the most exciting and growing sectors of our time. 

The social enterprises do not renounce to get benefit, they simply do not put it at all 
costs to the variables of social and environmental impact. A social enterprise is very 
clear about its "social mission": it knows what impact it is trying to get in the world, 
who it tries to help and how it is going to do it. 

A social enterprise is an organization that redefines the concept of business success. A 
company with a business model that solves problems and social needs, and which is 
evaluated not only by the economic result at the end of the year, but also by a balance 
between what is known as the "triple bottom line". A balance between its results or im-
pact on the economic, social and environmental dimensions of the organization. 
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2 Social versus Regular Entrepreneurs: different mindsets 
in entrepreneurship landscape 

As stated before “social entrepreneur” or “social entrepreneurship” have become very 
important terms, so for public institutions as for the whole society. It is probably because 
many traditional civil society organizations, such as non-profits, have begun to identify 
themselves as social enterprises (Trivedi, 2010) and to create community benefit with 
varying degrees of financial independence, innovation, and social transformation. These 
organizations have definitely acted as tractors to social entrepreneurs, those “individuals 
with innovative solutions to society’s most pressing social problems’ further suggesting 
that ‘they are both visionaries and ultimate realists; concerned with the practical imple-
mentation of their vision above all else’ (Abu-Saifan, 2012). 

According to Mair and Noboa (2006) social entrepreneurship is “the innovative use of 
resource combinations to pursue opportunities aiming at the creation of organizations 
and or practices that yield and sustain social benefits”. Thus, these authors link social 
entrepreneurship to solve social problems. 

In the same way, the Global Entrepreneurship Research Association (2017), defines so-
cial entrepreneurs as individuals or organizations that are engaged in “entrepreneurial 
activities with a social goal”. In a previous issue of the report, Bosma and Amoros 
(2013) had highlighted that social entrepreneurship is a process of activities that includes 
discovery, evaluation, and trailing of opportunities in pursuit of a social goal. These Op-
portunities must not join the creation of wealth for owners but link the necessity to sup-
port a social purpose yet remaining financially sustainable (Moss et al., 2010) 

Trivedi (2010) takes a step forward and underlines that social entrepreneurs create and 
use economic profit as a means of solving social problems. Whereas Bacq and Janssen 
(2011) distinguish social entrepreneurs from profit-oriented entrepreneurs stating that a 
“social entrepreneur is a mission-driven individual who uses a set of entrepreneurial 
skills to deliver a social value to the less privileged.” In this line, Santos (2012), states 
that social entrepreneurs are economic agents who, because of their motivation, can cre-
ate value without concern for profit but specifically targeting a disadvantaged popula-
tion. In addition, this author, differences between commercial and social entrepreneur-
ship by stating that the latter is determined to generate value for society. 

Other distinguishing elements, as highlighted by Mandoyi et al. (2017), include the fol-
lowing items: 

› Social entrepreneurs (SE) use a combination of characteristics that set them apart 
from other types of entrepreneurs. 

› SE act within entrepreneurially oriented organizations that have a strong culture of 
innovation and openness. 
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› SE achieve their financial self-sufficiency by blending social and profit-oriented 
activities. By reducing their reliance on donations and government funding, they 
may increase the potential of expanding the delivery of proposed social value. 

Social entrepreneurs play a key role in the society change. They are continuously adopt-
ing a mission to formulate and sustain social value, recognizing and chasing new oppor-
tunities to serve that mission, engaging in the process of steady innovation, adaption, and 
learning, and acting boldly without being limited by resources currently in hand (Sivana-
thanu and Bhise, 2013). Nevertheless, there is not a unique pattern for social entrepre-
neur. As Smith and Stevens (2010) state, there are different types of social entrepreneurs, 
depending on the scope of the activities they undertake. They characterise them as fol-
lows: 

› Social bricoleurs: those who find and use opportunities as well as resources 
found in their local domains for the benefit of the local. 

› Social engineers. They focus on large-scale, complex issues that are often be-
yond the capacity of a community to manage on its own. They identify system-
ic problems such as unemployment or entrenched poverty within a social sys-
tem and then find ways to address them, usually by “fracturing existing and of-
ten dominant institutions and replacing them with more socially efficient ones” 
(Zahra et al., 2009). 

› Social constructionists, a set of opportunity driven entrepreneurs, but not in the 
sense of a commercial ones. They identify opportunities, develop them to be-
come successful, and then use them to resolve those social needs, which are in-
effectively addressed by existing institutions. 

In summary, as by Mandoyi et al. (2017), highlight, the “key motivation of social entre-
preneurs is to take action against a community’s problem without the intention of profit-
ing financially, that is, they prioritize more on serving the needs and wants of the com-
munity in a more ingenious way”. The main goal would be, therefore, to generate, to 
create social value. And financial sustainability (profit), would be a constraint. 

On the other side, there are important differences between social entrepreneur and for-
profit entrepreneurs. The most important one is the elaboration of their business model. 
In case of Social Entrepreneur (SE) the social enterprise is potentially self-sustaining and 
all their profits are re-invested in the enterprise, something completely different to For-
Profit entrepreneurs (FPE) however, SE struggle to solve the problems although they can 
easily in point at a one in front of FPE, that they are able to find an innovation solution 
although they are not able to assess whether they are actually solving any major problem. 

SE requires some sort of profit in order to be sustainable towards the betterment of the 
community and it implies to act as a business entrepreneur without leaving their main 
mission and vision focused in creating wealth to bring in social change. This steps are 
the most difficult for SE so specific training, coaching and mentoring is required for 
them. 
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Although both SE and FPE try to find gaps in market and create a new venture to serve 
this unserved market, aspects such as internationalization, understood as opening new 
abroad profit markets, are not so critical for SE even though they can provide support to 
other countries in some specific social challenge but with no intention of opening new 
opportunities abroad as it is the case for FPE. 

From the financial perspective both, SE and FPE, are financial resources starving how-
ever, the source of those resources are quite different. Regular private investors are more 
focused on investing in FPE looking for future profits and, just in some specific situa-
tions, they act as philanthropists to support social enterprises. SE get more support from 
public grants to cope with their projects. Therefore, the needs and also the difficulties are 
in some way different and require different mindsets. 

Another aspect that differs from SE to FPE is the motivation. SE are more resilient to 
crisis and to the lack of financial resources than FPE due to the fact that social challenges 
never end, and it is an enough incentive to still fight finding resources to implement the 
appropriate solutions. 

With these perspectives SE and FPE will require different strategies to support their 
business models 

3 Impact assessment: the great challenge for social 
entrepreneurs. 

As stated above, the main goals for social entrepreneurs are related to solve social prob-
lems rather than to maximize the economic value generated by the organization. There-
fore, all the decision making process of these social entrepreneurs should be guided by 
their social an environmental aim. However, most of the information frameworks that 
corporation use in their decision making process pursue a different objective: to deter-
mine the profit. Accounting system is primarily designed for this aim. It is useful for 
shareholders, who are mainly interested in the surplus generated by the organization. 
Their wealth will depend on it. And it is also useful for the government, because the 
taxes system that provides the budget incomes are based on the companies’ profits. The 
accounting information system provides the main sources of information and most of 
the tools that corporations’ managers use when they take their decisions.  

There is a lack of information on the social an environmental impact that a company 
actually generates. Furthermore, when measured, the impact assessments are not done 
within a standardized framework. Sometimes they measure greenhouse gas emissions. 
Other times they measure the social impact in monetary terms (i.e. the social return on 
investment). And so on. We can find some literature that deepens into the social and 
environmental assessment problem (i.e. Glasson et al., 2005; Sheate, 2010; Wallington 
et al., 2007, Barrow, 1997, Rattle and Kwiatkowski, 2003 and Vanclay, 2004). But, up 
to now, there is not a generally accepted framework for the assessment of the impact 
generated by a corporation, beyond the accounting rules, that, at the end, measure the 
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profit generated by the organization. And, therefore, there is not a generally accepted set 
of tools oriented to non-economic impacts, that can guide the decision making process 
of social entrepreneurs. It is an important limitation for social entrepreneurs because 
they must support their decisions on perceptions and intuitions rather than on rigorous 
assessments. 

4 How Science and Technology Parks cope with this new 
challenge? 

But, due to the fact that there are some differences between regular entrepreneurs and 
social ones: how the Science and Technology Parks (STP) are able to provide the re-
sources needed by latter? STP have focused on fostering the creation of for- profit com-
panies by entrepreneurs without paying attention to the society. Actually, the focus was 
“the client” and trying to find solutions for clients' problems (pains) but leaving aside if 
the impact could generate well-being in the community. 

Few STP have focused their core business into supporting Social Enterprises. One ex-
ample is Parque Cientifico de la Innovación Social (PCIS) from Colombia that recently 
has published a book “Innovación Social enLatinoamérica” that details how Social In-
novation can be achieved in LATAM. 

The denomination of the 'Social Innovation Science Park', which has been accepted for 
this initiative, leads to a discuss regarding the similarities and differences with tradition-
al science and technology parks. Given the importance of social innovation, both in the 
developed and emerging world, this discussion deserves, rather than an academic exer-
cise, a benchmarking review, which could allow expansion the concept of social innova-
tion within the established structures of STP along the world. 

Moreover, and focusing into Social Innovation another questions is raised: Should STP 
responsible of inoculate social sensitivity and ethical approach to their entrepreneurs 
and companies? Should STP become a reference to the rest of the innovation ecosystem 
in terms of Social Economy, that is to say another way to produce, undertake, manage 
and consume in the society? 

Based on these ideas, and some knowledge transfer processes currently being carried 
out, the research team has identified that the expansion of the concept of social innova-
tion within a STP, requires that the management team develop and implement specific 
strategies to solve at least one of the following issues: 

(1) The usual tension between an STP economic prosper internal environment, and the 
economic and social problems of the external context where the STP is located. 

(2) To support the request from firms located inside the STP, to enhance solutions that 
may be provided by the STP, related with Corporate Social Responsibility (CSR) is-
sues, linked to legal commitment, generation / market protection, or the interest of 
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the firms to be a good corporate citizen, demands that companies do not want to de-
velop itself, since those are not found in their core business. 

(3) The development of the fourth component of the quadruple helix: university, busi-
ness, state and society inside the STP. In this process, the Park requires to have an 
active role, which society demands it to be a good citizen and relevant agent. 

(4)  The creation of new market opportunities, and so of new companies, derived from 
the changes in the society, with a new structure, more diverse, older, more technolo-
gy intensive, and also with a greater social and environmental awareness. These op-
portunities clearly require a new understandings of society from the entrepreneurs, 
and even more, from the STP that incubates them. 

(5)  The generation of new products, which may change the social structure, the ways of 
thinking, or the social customs. The design process of these products, requires a 
more comprehensive view of these products, which goes over the personal use, and 
includes aspects such as the effects of these in society. 

Given the nature and logical design of the STP, its expansion to embrace the importance 
of social innovation, which can be developed as programs or projects inside the Park, 
should be able not only to generate social value for the stakeholders around the Science 
Park, but even more, it can also result in creating new options for projects, products, and 
economic value for companies and entrepreneurs located inside, and for the Park itself. 

According to this ideas, the social action role that society requires to science and tech-
nology parks, which can be expressed through social innovation, should not be an action 
departing from the core business, but rather, a concentration of companies and projects 
around the idea that creating economic value can be together with the generation of so-
cial value. 

5 Case Studies 

CASE STUDY 1: Social Science Park (PCIS) of UNIMINUTO University of 
Medellin (COLOMBIA) 

The Social Innovation Science Park is an initiative carried out by ‘CorporaciónUniversi-
tariaMinuto de Dios – UNIMINUTO’, a Colombian university which has been recog-
nized as ‘Inclusive Business Innovation Model’ in education by the G20.Although So-
cial Innovation is a quite recent concept, the SISP team has proposed a definition, based 
on researchers such as Howaldt et. al (2012), Phills et. al (2008), and organizations like 
ECLAC (2010), this has proposed a conceptual approach, that define this concept as 
following: 

Social innovation refers to the pursuing, finding and implementing solutions 
which are novel, efficient, participatory and sustainable, to face problems that 
limit the achievement of better life conditions in a community. These problems 
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include, but are not limited to, the usual problems related to poverty, and the 
new challenges related to issues such as climate change, water management, 
food security, the energy security among others, on the most vulnerable popula-
tions. 

Based on this definition, and through alliances with other stakeholders, including the 
Government of Cundinamarca and other research universities, the park has developed 
and implement a conceptual, strategic and management model, in order to support the 
development of social innovations through concrete projects. 

In 2012, UNIMINUTO in alliance with the National Administrative Department of Sci-
ence, Technology and Innovation of Colombia, develop a Feasibility Study for the 
SIPS, which produced the following conceptual model, based in five components: 

› Observatory for Social Innovation. 

› Knowledge Network. 

› R&D Support Platform. 

› Platform for Projects and Social Entrepreneurship. 

› Social Appropriation of Knowledge. 

The five components configure a systemic solution to strengthen Social Innovation 
capabilities, in an innovative scheme inside science parks context. Thus, the five 
components are not independent areas, but act coordinately to generate greater value 
to the initiatives involved in the SISP. This model has been operating since 2013, 
with very important results such as incubating more than 50 innovation and entre-
preneurship projects, with more than USD12 million invested by several stakehold-
ers. 

The results of the Social Innovation Science Park MD described next, are organized 
by the components of the conceptual model. 

Results from Observatory for Social Innovation 

The Social Innovation Observatory, based on the idea of how to drive the ‘Techno-
logical Watch’ concept to a social innovation framework, has worked on designing 
and implementing methodologies, which has allowed the following products: 

› ‘Hilando’: Social mapping project, which identified social innovation initia-
tives in 14 provinces in Colombia, developed jointly with Colombian National 
Agency to Overcome Extreme Poverty). 

› Social cartography of Cundinamarca, where more than 1.000 students from 
UNIMINUTO mapped the more than 2.000 problems faced their communities, 
as well as opportunities and initiatives to solve this issues in their own commu-
nities. 
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Results from R&D Platform 

The R&D Platform for social innovation has become a space for researchers and in-
stitutions, where their research results may be translated into solutions to address 
social issues: 

› Urgent EVOKE. SIPS has been working with World Bank in adapting and 
translating a social innovation program ‘Urgent Evoke’, an online ‘serious 
game’ designed to empower young people to work on world’s social issues. 

› Smart Town - Talent and Innovation for the territory: A joint project between 
three universities and Government of Cundinamarca, which takes nanotechnol-
ogy, biotechnology and ICT materials, and adjust them to develop some capa-
bilities in young people who are not able to get into higher education. The 
model developed benefited more than 700 young people from intermediate cit-
ies. 

› Water Resource Management. About using ICT to generate better water con-
sumption habits, which is a key issue for sustainability. The project began sev-
eral years ago from a Master student thesis, and until today, about 2.000 kids 
have take part in it, with water consumption save rates over 15%. 

Results from Platform form Projects and Social Entrepreneurship 

The following programs, have been incubated by the SISP, with the goal that thei 
help social entrepreneurs to generate social value, and also to become “social 
spinoffs” in the mid term: 

› STEM program, developed jointly between UNIMINUTO and Robomatter Inc. 
(Carnegie Mellon Spin Off) for teaching STEM and XXI Century competences 
using robotics in a curricular model, has benefited about 2.000 high school stu-
dents, and aims to reach 10.000 students in the next years. 

› ‘Community Green Business’, project which began as a joint research program 
between UNIMINUTO and ‘Andes University’, one of the most prestigious re-
search universities in Colombia. The project team has designed several tools to 
promote innovation and social entrepreneurship in areas with high environmen-
tal sensibility. The project trained has enhance sustainability tools in more than 
60 small business, has implemented a Center for Rural Technology, and cur-
rently is developing a technology transfer process from China for the bamboo 
sector in Colombia, which has high potential in posconflict areas. 

› EmprendeVerde, a social commerce platform, that supports students and com-
munities to get their products in the market, by supporting key aspects that help 
them to make their first sell. UNIMINUTO and its allies make some of their 
supplies through the program, buying about USD 400.000 in four years to 
about 40 small green business. 
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Main Results from Social Appropriation of Knowledge 

› Organizing (with several allies) academic events, where national and interna-
tional experts discuss social innovation with local communities and entrepre-
neurs, with the participation of more than 5.000 people. 

› Training more than 1.000 social leaders in Social Innovation programs, includ-
ing innovation leadership training, human centered design and enhancing crea-
tivity and innovation in children and young. 

› Hosting two ‘Start Up Weekends’ and two ‘24 Hours for Innovation’ activities 
in small cities, to encourage local entrepreneurs to discover social business op-
portunities. 

› More than 25 publications have been released, including teaching materials for 
students and social entrepreneurs, stories and multimedia content for the com-
munities which may appropriate knowledge. 

The results presented below show how in short time, a quite innovative concept such 
as the Social Innovation Science Park MD has been able to achieve important results 
in the areas where it is working. These results are the base to discuss who the rela-
tion between this Science Park and communities and territories has been developed. 

CASE STUDY 2: Espaitec, Science and Technology Park of Universitat Jaume I of 
Castellon (SPAIN) 

ESPAITEC is the scientific, technological and business park of Jaume I University in 
Castellón, Spain managed by Fundació General de la UniversitatJaume I (FUGEN).  

ESPAITEC was set up in 2007 for the purpose of offering quantitative and recognised 
contribution to both socio-economic developments in the province of Castellón and the 
diversification of its industrial fabric. 

Emerges as an initiative based on the intense connection of the UniversitatJaume I in the 
industrial fabric and the growing demand for support services for enterprise develop-
ment. 

ESPAITEC aims to create a reference environment in Castellón which hosts, supports, 
encourages and helps innovative business initiatives to grow, and which facilitates active 
technology transfer in the University.  

To go about this, they are working in a network with the Spanish Association of Science 
and Technology Parks (APTE), a European Network of Living Labs (ENoLL) member 
and an important agent in promoting innovation and enterprise in the province of Castel-
lón. 

ESPAITEC is one of the main Innovation Global Ecosystem agents in Castellon prov-
ince establishing all the necessary links with industry and institutions in the territory.  
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Currently FUGEN is supporting around 40 SMEs settle in ESPAITEC (under different 
level of life cycle) that generates more than 300 highly qualified jobs including its own 
staff members and those of other parties. The support is focused on add-value services 
such as financial resources, networking, project partnerships, fostering knowledge trans-
fer S2B (Science to Business), etc. 

UJI EMPREN OnSocial (http://www.espaitec.uji.es/onsocial/) is a powerful mecha-
nism launched by espaitec Science and Technology Park and its LivingLab (e'Liv-
ingLab) based on Quadruple Helix paradigm to:  

› to set up a framework to help university students to reinforce their social entre-
preneur spirit by providing a deal of tools based on advanced training activities 
to facilitate the successful running of their business initiatives, supported by a 
given group of innovation ecosystem agents; e.g. academic, business experts, 
mentors, and the Town Councils of each municipality where students come 
from. 

› train, coach and mentor new social entrepreneurs (coming from university 
community) supporting the pre-incubation process in a Science and Technolo-
gy Park, with the support of the University, high-profile business management 
experts, administration experts that lead with societal challenges, in a systemat-
ic way and following a specific methodology to ensure the repeatable and reus-
ability of the process. All the initiatives launched by social entrepreneurs will 
be supported by e'LivingLab of espaitec (methodologies, fablabs...) 

 

Fig. 1: “UJI Empren on social project” home page 

UJI EMPREN OnSocial combines a trinomial interaction, “train-
ing+coaching+mentoring” (TCM), designed among the main QH agents, where Formal 
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“Training”, provided by experts that covers business management skills based on the 
main social entrepreneurship tools such as Social Canvas proposed by Yeoman and 
Moskowitz. 

It is an adaptation of Ash Maurya’s Lean Canvas (leancanvas.com) which he in turn 
adapted from Alexander Osterwalder’s Business Model Canvas (businessmodelgenera-
tion.com) (and is likewise licensed under the Creative Commons Attribution-Share Alike 
3.0 Un-ported License). Both of these tools are extremely useful for helping companies 
understand and innovate their business models. However, Yeoman and Moskowitz found 
that they miss some key components that are required to help make a social enterprise 
business model make sense. 

The Social Lean Canvas augments these tools for the Lean Startup Social Enterprise in-
cluding Impact and Purpose as two main elements to deal with the Social Business Mod-
el. 

 

Fig.2: Social lean Canvas 

 

› “Coaching”, provided by STP management professionals with the support of 
external experts in different business knowledge areas (financial, human re-
sources, commercial, marketing, etc.) plus experts from government in Societal 
challenges that will introduce to entrepreneurs about the main mechanisms 
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used by Public Administration to support them. Those experts are businesspeo-
ple drawn from successful start-ups and SMEs in different industrial sectors 
who will provide their own experience in their companies’ own growth pro-
cess. 

› “Mentoring”, provided by high qualified Senior Executives, retired from their 
main jobs, but with ample experience in business management and Public Ad-
ministrations (local governments), who will bring together aspects of training, 
and labour market integration, by promoting and facilitating self-employment 
and entrepreneurship in the University Community, and policy making by Pub-
lic Administrations’ active implication. Mentoring process implies a “Long 
Way Companion” by the Senior Executives where on a daily-basis will keep 
contact with the startup details, issues and other matters that could affect the 
performance of the process. 

The main expected results are:  

› Developing partnerships between education and business agents to reduce fail-
ure in entrepreneurship, and focused in social entrepreneurship mindset based 
on Co-creation philosophy developed in e'LivingLab 

› Facilitating the validation of non-formal and informal learning, and their per-
meability with formal education pathways  

› Fostering the assessment of transversal skills for business creation to ensure 
entrepreneurs’ business management capabilities 

› Promoting the take-up of practical entrepreneurial experiences in education, 
training and youth work 

Basically, the aforementioned impact is not easy to measure. Nevertheless, it is expected 
to consider a set of Key Performance Indicators that will help envisage how the pro-
gramme develops: 

› Number of students participating in the UJI EMPREN OnSocial 

› Number of social start-ups created in each edition and incubated in e'LivingLab 

› Number of social start-ups that successfully pass the "Death Valley" (3 years)  

› Quality of the profiles of the new young entrepreneurs who will creat social 
startups in the UJI EMPREN OnSocial thanks to the TCM Methodology 

Specifically, the UJI EMPREN OnSocial is expected to: 

› help Universities’ Entrepreneurship departments to design efficient training 
plans and added value to young entrepreneurs 

› motivate students to identify innovative solutions to societal challenges with 
the support of Quadruple Helix elements. 
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› determine how coaching plans can be designed and be supported by experts in 
different knowledge areas, who will provide expertise and updated samples to 
young entrepreneurs, and always in relation with the training plans provided by 
Universities’ Entrepreneurship departments 

› establish a roadmap led by senior (retired) executives who, fully connected 
with training and coaching plans, will be able to support, monitor and provide 
advice to young entrepreneurs’ projects as the main point of contact for all 
their needs 

The requirements for participation in the UJI EMPREN OnSocial program are: 

› Student from University (degree, postgraduate or PhD) 

› Idea not formalised as current business yet 

› Technological and innovative scope: under this heading companies that have a 
technological component, either developing products or using technology to 
provide design services or products are considered. 

› Ambition of entrepreneurs. Commitment and involvement in the project. 

› Solution provided has to focus its design and implementation in societal chal-
lenges identified.  

6 Conclusions and recommendations 
Social Enterprises started up by Social entrepreneurs (either generating Social Innova-
tion or not) are becoming one of the most important resources for our society in terms of 
job creation and increasing wealth in the community focused in triple impact model: 
social, economic and environment by solving the main societal challenges. 

Nevertheless, Science Technology Parks require to pay more attention to this new para-
digm in which resilience in front of complex economic situations and motivation are the 
two more solid pillars that support this sort of entrepreneurship. 

STP are taking an important role in the Global Innovation Ecosystem but also it requires 
to include not only support to high technology for-profit business initiatives but to So-
cial return on investment (SROI) strategies in which Social Enterprises based their 
business model. 

Universities are one of the most powerful source of social entrepreneurs in front of the 
myriads of societal challenges, and a great deal of Science and Technology Parks and 
Areas of Innovation have a strong link with Universities so it is the best combination to 
foster the creation of new social startup. 

More and more, Social Balance should become part of STP Balance Sheets together 
with triple sort of impacts being part of Innovation Strategy of them. The change of cur-
rent paradigm is not complex but require some sort of training and coaching to the STP 
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organisation, at all the levels, in order to facilitate the appropriate support to these new 
social business initiatives. 
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Abstract 
The Weir Group and the University of Strathclyde have been collaborating successfully on research for 
over 6 years, but there is a belief that the effectiveness could be enhanced by the development of a long 
term strategic agreement. Completed and current projects were reviewed to identify areas of concern and 
opportunities for improvement. Additionally, help from other companies and universities was sought 
through direct contact and a literature review and finally an open debate was conducted to define a way 
forward. A new longer term strategic agreement was agreed which gave confidence to both sides to com-
mit effort and resource to align research needs and capabilities over a 5-year horizon. The agreement 
includes a governance and communication model that is designed to continually review progress and 
facilitate modifications as needed. Defining project scope is key to avoiding a mismatch in expectations. 
The Weir Advanced Research Centre is now located in the Technology&Innovation Centre (TIC) of the 
University to help with communications both with the University and its other research partners. The 
agreement is regarded as a success by both partners and sets the stage for a long term relationship which 
looks further ahead, has more funding and better aligned goals. 

Keywords 
University, Industry, Strategic, Partnership 

 

1 Introduction 

The Weir Group and the University of Strathclyde have been carrying out fundamental 
and applied research for over six years in a developing, contractual partnership. The 
Weir Advanced Research Centre (WARC) was established as a dedicated research 
centre at Strathclyde in 2011 and has delivered significant benefits to the company in 
terms of product development, novel processes and materials and has helped drive 
forward the innovation strategy within the business. The relationship has evolved over 
time as a result of varying successes in the projects and changes in personnel. The 
relationship was described in a 3½ year contract, which could be renewed in its final 
year. 

Although the relationship was working and was considered of value to both sides, there 
was a belief that its effectiveness could be enhanced. After investigating how such 
partnerships operated for other companies and universities, it became clear that a longer 
term strategic relationship would potentially be of benefit to both sides:- 

146



› in allowing greater confidence for the university in making investments in people 
and equipment 

› for the company in that academics would gain an understanding of the business and 
can better contribute to more strategic research needs. 

› to work in close partnership to continue to shape the company’s research and 
innovation strategy and maximise the opportunities for leverage funding. 

› to provide clear points of contact and lines of communication in each organisation 
and a mechanism to share and exchange knowledge 

The drivers for universities and industry are quite different and so obstacles to creating 
such a partnership are considerable and require significant amount of trust and openness 
– so how do you go about establishing this? 

Firstly, in the first 5 years of the relationship, some 60 projects had been completed and 
they and current research projects were reviewed in terms of success in meeting 
expectations and where the outcome had fallen short. What had contributed to the 
outcome and the perception of the outcome? 

Secondly an open debate on what could contribute to a more successful relationship was 
held. This included consideration of alignment between the company and the university. 

Thirdly, help and guidance from other universities and companies was sought and  
academic literature reviewed. 

In parallel, the Weir Group had undertaken a holistic review of its strategic aims and 
had developed four technology arenas which clearly identified areas where research 
activity, and building capacity would provide significant business benefit over time. 

After reviewing the information gathered an agreement was negotiated between the 
University and the company which set the foundations for a long term relationship. 

2 Building the relationship 

Review of completed and current projects 

The Weir Advanced Research Centre had been set up directly and exclusively with 
Strathclyde as Weir’s sole strategic partner in 2011 with 3 Weir staff , 2 Research 
Associates and 12 PhD students. Thus outcome was geared to the traditional 3 year 
cycle of  doctorate study programs. This in itself had led to frustration at the time taken 
to achieve usable outputs as the initial projects had been identified by engineering leads 
across the company and had tended to be related to short or medium term needs. PhD 
projects start with a lengthy period of literature review so that the student can build a 
strong understanding of current knowledge around the subject. Thereafter, work 
typically builds up over the next two to three years with deliverables coming mainly in 
the last year of study. In some cases, where the research is at a higher TRL, some 
benefits can be had in the first half of the PhD. 
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What became clear is that an understanding of what the deliverables expected are needs 
to be agreed and understood by both partners- 

› is the outcome knowledge or a product/material/process that can be applied to 
existing or new products? 

› when is the output needed? 

› what is the Technology Readiness Level (TRL) expected and if low TRL, how will 
the company future proof any research outcomes and develop a long term research 
strategy to move up the technology and manufacturing readiness? 

Thus the project scope needs to be well defined, understood and agreed by both 
partners. 

The scope can then be used to determine the format and resourcing of the research – Is 
it better addressed through a PhD project, a dedicated Research Associate or by more 
senior Principal Investigator (PI) academic staff, or a combination thereof. This in turn 
can be used to determine the optimum constituents of the research team. 

Communication is extremely important, as the PI and associated researcher needs to 
know where the work could be employed and there is a project owner, or champion, in 
the operating division of the company who is targetted to pull the development. Regular 
review meetings aid understanding and can facilitate changes in direction of the 
research – these are essential and key to ensure alignment and progress. 

Open debate on what makes a strategic partnership 

In establishing the foundations for the strategic partnership, the review of past 
performance not only covered technical and business isues, but also included frank  
discussions of the strengths and weaknesses of the relationship. The frustrations and 
concerns were aired and means of overcoming such problems were discussed. 

The discussions centred on the need for the university to understand the long term (5-10 
years) knowledge desired by the company. This required an openness from the company 
in disclosing sensitive information about strategic direction and anticipated / known 
needs of the end customer. In return the University was to declare where they believed 
that they had expertise that matched the strategic direction and where they could not. A 
capability mapping exercise was undertaken which was aligned to the four Weir arenas. 
This required compiling independent evidence as the the research leadership, quality of 
outputs including contracts and publications, and capacity to undertake work of the 
university’s research teams. These were ranked and graded and also opened up the 
prospect of having to work with other universities for some projects.  

A long term financial commitment was discussed at length. If this was in place then the 
university would feel more confident in commiting to invest in resources to support 
research on behalf of the company. It was felt that a renewable term agreement of 3½ 
years did not give the level of confidence needed. As that term ran on, a situation could 
arise where the University only had forward view of a few months for funding. This 
obviously creates a culture of uncertainty for the company, in terms of knowledge 
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capture and exploitation, and for the University in terms of continuity and researcher 
development. It was felt that a rolling contract of a longer period with a much longer 
notice period would be beneficial in building confidence of the longer term 
commitment. Ownership of intellectual property was reviewed but did not prove to be 
the stumbling block expected. 

The issue of the need for the university to publish the results of research and the 
company’s desire for confidentiality were debated and a compromise reached whereby 
timing and limits to content could be discussed on a case-by case basis. The company 
would always retain the right to place a time limited moratorium on PhD thesis. 
Additionally, journal and conference papers would usually be joint authored. 

Literature review 

There are a number of models in the academic literature that define the type of 
relationship between industry and academia. We chose to examine two specific models  
to learn of,and to examine the key parameters- 

The stairway model created at the Munster University of Applied Sciences in Germany 
concentrates on the management levels of people involved in the inter-action, the 
frequency of contacts and the length of time involved in the collaboration (Centre for 
Science, Technology & Innovation Policy (2015). 

The existing relationship between the company and the University was slightly shy of 
the Joint Collaboration phase. There were several medium term projects underway 
involving principle investigators and some department heads. Clearly if we were to 
progress to the Strategic Partnership level we would need to extend the research needs 
horizon and build relations with higher level management from both sides. 

Figure 1 The Stairway model created at the Munster University of Applied Sciences 
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Whereas the Strategic Partnership is the goal of relationship with the University of 
Strathclyde it is recognised that no one university can be expert in everything and that 
the Weir Group intend to work with other academic partners across the globe. Some of 
these relationships may be transactional where the company and a university can work 
together on short to medium term projects where suitable expertise can be identified. 
Others may develop into additional strategic partnerships as time progresses. 

The University Industry Demonstration Partnership (UIDP) framework considers a 
continuum of the partnership with the degree of engagement increasing from short term 
transactional, through degrees of collaboration to longer term alliances (Edward Buxton 
Acworth.2008). 

The Engagement activities described are probably more familiar to companies and 
universities in North America than Europe, for example the Knowledge Integration 
Community (KIC) model based on the Cambridge-MIT approach, but the underlying 
message of engagement on a broad front was easily understood. The existing 
relationship probably aligned well with Phase Three, so there was considerable scope 
for improvement. After discussions we jointly decided that the company should support 
project work for Bachelor and Masters degree students and give some guest lectures. In 
addition we had strong support from Executive levels in both organisations and this 
proved invaluable in reaching agreement on a number of potentially difficult issues. 

The company now entrusts part of its management development program to the 
University and this has proved useful in increasing the number of contact points. 

 

Figure 2 The Partnership Continuum developed by the University Industry Demonstration Partnership 
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Both models have elements of similarity and differ mainly in perspective. Discussions 
with several universities and industrial companies gave a picture of the development of 
relationships, the problem areas and means of resolution. Communication is a key 
feature of the degree of success. If the level and openness of the communication is 
continuously worked on, then this can lead to the development of trust which is crucial 
to the foundation of the strategic relationship. Identifying the right people to be involved 
in the interaction was regarded as a key step in development of the relationship. 

Building the model 

It had become clear that communication at several different levels in both organisations 
would be a key activity to ensure success. 

In order to establish the level and frequency of interaction and communication a 
Governance Framework was established after much discussion between different levels 
of management on both sides. 

Figure 3. Governance framework 

This is a major commitment of time and resource from both partners, but was considered 
an essential component of a developing relationship. It covers each level from the fre-
quent interaction at research level right up to the awareness and direction from the most 
senior level in both partners. 

Body Members Objectives Frequency Responsibilities 
Weir –
Strathclyde 
Governance 
Board 

Company: CTO, 
Research Director, 
Program Manager-
University: Vice-
Chancellor, Senior 
Professor 

To ensure that the 
relationship is both 
aligned with, and 
working towards 
achieving the Weir 
and UofS strategies 

Annually  Financial, Technical and 
Performance oversight 

Weir - UoS 
Management 
Board 

Company: Re-
search Director, 
Program Manager-
University: Senior 
Professor and 2 
from the project PIs 

Define business and 
research needs on a 
5-year horizon. 
Agree research to be 
carried out and re-
view progress.Set 
financial commit-
ments. 

Every 4 
months 

Ensures alignment of 
research themes to 
agreed strategic plan. 

Technical 
Working 
Group 

Company: Program 
Manager  
University: Senior 
Professor, and as 
required (Company 
Research Director, 
professor andPIs) 

Review & monitor 
projects ensuring 
delivery and propose 
new projects for con-
sideration 

Monthly Ensures that existing 
projects are achieving 
intended objectives and 
provides monthly re-
ports. 

Research 
Theme Leads 

PIs, company pro-
ject champion  

Manage agreed pro-
jects within the rele-
vant research theme 

Monthly Day-to-day managment 
of projects and item 
escalation if  needed 
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The University has built a Technology & Innovation Centre, which was opened by HM 
Queen Elizabeth II in 2015, in the Fraunhofer model to develop an innovation eco-
system where academics, research organisations and businesses are located. The Weir 
Advanced Research Centre is now located in this building. This closeness facilitates bet-
ter communication between the company and the university and indeed the external re-
searchers also housed there. Recognising that the existing 3½ year contract was not suf-
ficient to give confidence to both partners a rolling 5-year commitment was negotiated. 
The result of this is that company is more confident in discussing longer term 
opportunities and threats with the academic team.  

A number of key technical problems, with 5 to 10 year horizons, have been presented to 
university in the form of ‘grand challenges’ usually seen on ‘Open Innovation’ 
websites. This has led to the identification of several research programmes that can be 
undertaken together. In parallel, the University has undertaken a capabilities mapping 
exercise, and identified its internationally leading strengths, by use of clear evidence 
based metrics in journal literature and research grant and industrial funding track record. 
As such the university now feels comfortable in advising when its expertise is not best 
suited in tackling a particular research opportunity, and in recommending other 
university partners or research houses that would be more appropriate to deal with.    

In addition, the university can have an input into the strategic direction where its 
knowledge can add value to that process. Recognising that agreement of project scope 
was important in managing the expectations of both sides a template was developed to 
aid capture of the key deliverables, timing and resources.  

 

Project Report Number: 

 

ISSUE DATE: 

 

 

 

 

 

Title – M1 Project Scope 
Author(s) 

Weir Advanced Research Centre* 

Abstract 

Keywords 

Approved by: 

  

Area Director (Sign + Date) WARC Director (Sign + Date) 

 

Figure 4 Project Scope Document 
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Figure 4,  Project Scope Document is considered key to ensuring alignment of expecta-
tions from both partners. 

(1) Project Scope and Research Objectives Defined 

(Please provide at least a brief scope and objective, include what is to be covered by the 
project as well as what is NOT to be covered, this is to protect against project creep) 

(2)  Research heads and team defined, stakeholders identified 

(This section is to confirm that heads are reserved for this project and the team has been 
fully defined. If there are any stakeholders relevant to the project and known at this time 
then they should also be detailed in this section) 

(3) M1-M8 Deliverables with Timing defined 

(Please fill this section in with the milestones defined and relevant dates – If you only 
plan to have 5 milestones please ensure that the final milestone is against the M8 date – 
the M8 date should be the closure of project and submission of report) 

(4) Research costs defined 

(This section is to ensure that costs for the project have been identified, this is to ensure 
that a project is not agreed to and then the project leader requests a very large sum of 
money that the management team had not budgeted for) 

(5) Assessment of business opportunity 

(This section is to identify the opportunity to the business that this project could 
deliver.) 

(6) Evidence of Request from key sponsor as justification 

(Projects have been started in the past due to it being a good idea (from researchers 
point of view) however nobody else in mainstream engineering is willing to take it on – 
this section is to define that there is a want / need from outside Research.) 

(7) Expected key project outcomes defined, i.e. New technology or PhD or 
Creation of new Standards or creation of new processes, etc. 

(As detailed in the title, this is to detail exactly what output from the project is to be 
delivered, such as working demonstration, PHD thesis, Physical demo, written report or 
specification etc.) 

3 Conclusions and recommendations 
A new agreement has been created and agreed which sets out financial commitment 
from the company, governance and accountability model and communication routes 
which will enhance the relationship and significantly grow the WARC research and 
innovation activity. 

The Weir Advanced Research Centre now consists of 9 full-time Weir staff together 
with 3 Research Associates, 1 Research Fellow, 12 PhD students from the University of 
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Strathclyde. It is responsible for the co-ordination of all the fundamental research 
carried out for the Group around the world and this includes work at 5 other UK 
universities and others in Australia, Germany, Chile and North America. Since its 
inception, the WARC activity has resulted in over 60 projects being undertaken by 
Strathclyde research teams, some in partnership with other research teams across the 
UK where appropriate. 

It is now located in the Technology and Innovation Centre (TIC) owned by the 
University of Strathclyde. The building was created by the University in 2015 with the 
aim of enhancing the relationship with industry. The facility provides an excellent 
means of communication between the various companies and research groups in the 
building and with other University departments. 

Regular meetings take place between Weir and the University at all levels including 
Executive (Company Chief Executive to University Vice-Chancellor), Department 
Heads (WARC Director to Senior Professors), project manager to senior academics, 
research engineers to junior academics and PhD students). 

The model has a good foundation for operation, but is by no means perfect, and it will 
evolve and change over time and as different people are involved, but is a good basis for 
this stage in the relationship. 

This investment in time and money is seen as a key part of building trust and 
maintaining the relationship and both partners believe has set the stage for a great and 
highly successful future.  
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A Guide to Successful SME Knowledge 
Collaboration 
 Morten Solgaard Thomsen 
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Abstract 
REG LAB, the leading network for regional economic development and innovation policy in Denmark, 
has conducted the study Knowledge Bridges for Growth (2017). Based on in-depth studies of 50 success-
ful knowledge collaborations among SMEs in Denmark, the analysis has provided new and important 
knowledge on which factors are essential for a collaboration leads to value creation in the enterprises. 
Based on the insights and specific experiences from the many cases, REG LAB has developed a practical 
guide to successful knowledge collaboration. 

Knowledge collaboration is a diverse entity that cannot be accounted for in a simple formula. There are 
various objectives and types of collaboration, and obviously it is different collaborating with a university 
than with a vocational school. There is also a difference between collaboration for that first time and 
collaborating again. 

In general, though, it is useful viewing a knowledge collaboration from a “before-during-after” perspec-
tive. Often, the process of maturing, preparing and follow-up is just as important as the knowledge col-
laboration itself. The value for the enterprises might be limited, if all the phases are not handled in a com-
petent and conscious matter. In this guide, we have identified 14 critical points or steps that should be 
addressed in orderto ensure a successful outcome of collaborations between SMEs and universities or 
other knowledge institutions. 

Keywords 
Knowledge collaboration, SME-University collaboration, knowledge transfer, facilitating collaboration 

 

 

 

1  Introduction – why a guide to knowledge collaboration? 
In today’s world, there is a strong focus on how our knowledge institutions contribute to 
growth and prosperity in society. This is not limited to research and education, but also 
through direct collaborations with enterprises in the development of products, technolo-
gies, qualifications, skills and business concepts.  

And it is obvious why: We know that collaborations between enterprises and knowledge 
institutions may result in great value. However, we also know that it is still only rela-
tively few small and medium-sized enterprises (SMEs) that get involved in knowledge 
collaboration, even considering that this number seems to have been increasing during 
recent years. Furthermore, the full benefits of the knowledge collaborations are often 
not collected. It may result in many challenges when researchers or teachers and SMEs 
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with very different goals, cultures and time frameshave to collaborate and convert theo-
retical knowledge into commercial value. 

Thus, REG LAB has conducted the study Knowledge Bridges for Growth (2017). Based 
on in-depth studies of 50 successful knowledge collaborations among SMEs in Den-
mark, the analysis has provided new and important knowledge on which factors are es-
sential for a collaboration leads to value creation in the enterprises. Based on the in-
sights and specific experiences from the many cases, REG LAB has developed a practi-
cal guide to successful knowledge collaboration. 

The guide has been designed as an easy-to-read handbook with advice and practical tips 
on handling the various phases of a knowledge collaboration, to ensure the desired out-
come. It is important to note that the guide is based on the need of SMEs to convert 
knowledge into specific value creation. Other investigations have focused on what mo-
tivates knowledge institutions to knowledge collaboration. 

The tips and recommendations of the guide have been discussed and tested along the 
way, during dialogue meetings with knowledge institutions and other actors. It is our 
hope that the guide will serve as a useful inspirational tool for all actors involved in 
promoting, supporting and implementing knowledge collaborations – including both 
enterprises, knowledge institutions, mediators and actors that promote business and in-
novation. 

 

2  Three phases and 14 steps to successful collaboration 
Knowledge collaboration is a diverse entity that cannot be accounted for in a simple 
formula. There are various objectives and types of collaboration, and obviously it is 
different collaborating with a university than with a vocational school. There is also a 
difference between collaboration for that first time and collaborating again. 

In general, though, it is useful viewing a knowledge collaboration from a “before-
during-after” perspective. Often, the process of maturing, preparing and follow-up is 
just as important as the knowledge collaboration itself. The value for the enterprises 
might be limited, if all the phases are not handled in a competent and conscious matter.  

Figure 1 below shows 14 critical points in a knowledge collaboration. The 14 points are 
not equally important in all projects. But this overview is a great checklist that may 
serve as a supporting tool during the process in most collaborations. The 14 points will 
each be shortly described at the following pages. The fully elaboration of the points can 
be found in the guide at www.reglab.dk 
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Fig.1: The three phases and 14 critical points in successful knowledge collaboration 

Phase 1 before the knowledge collaboration 

Numbered lists: 

(1) Structured needs identification 

It is important that the knowledge collaboration is based on an actual challenge and that 
there is a real need for the solutions that will be the outcome of the project.  A struc-
tured needs identification may include both mapping the enterprise’s need for a 
knowledge collaboration, as well as a small-scale pre-investigation of the market, and 
mapping the users’ needs for new solutions. 

(2) Making a cost-benefit specifikation 

To have a base, when making a qualified decision on whether to implement the project 
or not, it might be useful to make a cost-benefit specification. This is a specification of 
the potential outcome of the collaboration, weighed up against the expected costs. 

(3) Ensuring optimal matchmaking of qualifications and skills 

It is important that the qualifications and skills, and the profile of the knowledge partner 
matches the challenges of the enterprise. Thus, matchmaking is often a vital part of a 
knowledge collaboration. Matchmaking may be done by a knowledge mediator. 
 
(4) Assessing the capacity of the enterprise   
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It is important that the enterprises are able toallocate the necessary resources – consider-
ing both time, money and the relevant qualifications and skills. This is important both in 
implementation of the collaboration, as well as in converting the results into value after 
the project ends. 

(5) Optimizing project design          

Ensuring that the knowledge collaboration will result in a value creating output for all 
participants, it is essential to optimize the project design, where contents and activities 
are organized in a way that addresses the objective of the collaboration. 

(6) Establishing a trust-based collaboration platform    

Successful knowledge collaborations are based on trust-based collaboration platforms, 
characterized by constructive dialogue and mutual respect. To establish a trust-based 
collaboration platform, all project parties should be invited to a meeting with a focus on 
discussing the objective of the project, aligning the goals and expectations of each in-
volved party and voicing any barriers to the collaboration of the parties. 

Phase 2 during the knowledge collaboration 
 
(1) Ensuring support and prioritization from the management level 

During the knowledge collaboration, it is essential that the management level shows 
active ownership – both in the enterprises, but also often in the knowledge institutions. 
Firstly, to motivate the parties and ensure sufficient resources for the process. Secondly 
to ensure anchorage and implementation of the results. 

(2) Agility and commitment in project management  

Knowledge collaborations rarely follow the project plans to the letter. The agility and 
ability of the project manager to make adjustments during the process, is often essential 
in ensuring a valuable process for all involved parties. 

(3) Inclusion of practical/authentic tests and cases  

In a knowledge collaboration, it is often important with an interaction between devel-
opment and testing. The latter, might be through practical testing or trials of early proto-
types among end users. It is important, both during the “before” phase and the “during” 
phase, to assess how experiments, tests and cases might strengthen the project. 

(4) Operationalization of knowledge   

In knowledge collaborations, qualifying new knowledge for the enterprise can be cru-
cial, in order to convert that knowledge into skills, tools, products etc. There might be 
far between a research result and implementation in a small enterprise. 

 
Phase 3 After knowledge collaboration 
 
(1) Evaluate and follow-up on the knowledge collaboration   

158



It is always a good idea to evaluate the process. Both to support the follow-up work in 
the enterprise, in converting the results to value. But also to follow-up on the learning 
that the project partners have obtained through the process. Evaluating meetings may be 
held twice – immediately after the project has ended and approx. 3-6 months later. 

(2) Focusing on implementation and creation of value 

Putting the results of a knowledge collaboration into use, may be a challenge. It might 
require product development, adjustments,” go-to-market” strategies for solutions that 
the enterprise has not worked with previously, as well as great commitment and further 
funding. 

(3) Adjustment of the organization and qualifications of the enterprise 

Implementation of knowledge collaboration often requires adjustment in the organiza-
tion or the qualifications and skills of the enterprise such as new employees with prima-
ry qualifications or a new development function. 

(4) Follow-up with new projects 

It often pays off to launch new collaboration projects after ending a knowledge collabo-
ration. Either as part of converting the results to commercial value or to boost the 
knowledge collaboration even further. Many enterprises start up softly with projects that 
require less resources, such as student projects. This might open their eyes for new col-
laborations that might demand more resources, own funding and formal applications. 

 

 

 

References 
REG LAB & IRIS Group (2017): Guide to knowledge collaboration that create growth in enterprises 
REG LAB & IRIS Group (2017): Knowledge Bridges for Growth (only in Danish) 

 

159



IT Public Private Partnerships for 
Universities. The Case of SIGMA AIE 

Natalia Martin-Cruz1, Jose-Antonio Caminero-Granja2 
1University of Valladolid (Spain), Management and Marketing Department 

2University of Valladolid (Spain), IT Department 

Abstract 
IT (information technologies) solutions are too expensive for universities to develop “in-house”. The core 
of universities is their teaching, research and knowledge transfer. However, to achieve their mission there 
is an increasing need of IT which is constantly changing and its application to the universities is specific 
and, therefore, complex. 

Outsourcing of email, web, academic and/or research software, storage ...is the new strategy of universi-
ties. Firms as Google, Microsoft, Dropbox are avid of universities using their solutions, sometimes for 
free or at very low prices. However, some universities are hesitant about which strategy to follow be-
cause, as all we know, the objectives of firms and universities are not similar.  

In this IT environment, in which universities need to decide and settle their IT strategies, the public-
private partnerships (PPP) is one of their choices. PPP are cooperative arrangements between two or more 
public and private sectors, typically of a long-term nature (Hodge and Greve, 2007).  

The case of SIGMA AIE (SIGMA) could be an example of this kind of cooperative agreements. SIGMA 
was founded in 1996, SIGMA is a Spanish non-profit organization created by some important public 
universities in the country at that time (University of Valladolid, Carlos III University, Pompeu Fabra 
University, University of Zaragoza, University of Navarra, Autonoma University of Barcelona and Au-
tonoma University of Madrid). The main goal of SIGMA is to help higher education institutions to opti-
mize their management with IT, providing solutions for academic, teaching and research management.  

The unique characteristic of SIGMA is that universities are, simultaneously, owners and clients. Universi-
ties decide on the strategy and control of academic IT solutions in a collaborative form. The board meets 
twice a year. Moreover, commissions on different academic areas meet several times during the year (pre-
registration, enrolment, payments, titles, exchange programs, and so on) to discuss about the improve-
ment of the solutions.  

A recent project between the University of Valladolid and SIGMA is SIGMA RESEARCH a tool that 
allows the management of research projects and the curriculum of researchers, and at the same time, can 
be used as a web for researchers and experts inside and outside the university. The collaborative project 
between the University of Valladolid and SIGMA is a win-win experience in which both organizations 
have experienced and benefited from it. 

Those public-private partnerships are an organizational formula for universities that need IT specific 
solutions in their non-core activities. This PPP allows the universities IT academic and research manage-
ment while keeping their focus on their mission. 

Keywords 
Public-private partnerships (PPP), IT, consortium, efficiency, technology, make-hybrid-buy. 
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1 Introduction 
In a world that has turned into digital, well ranked Universities need to be on the infor-
mation technologies (IT) frontline. Digital transformation is the actual revolution and 
the only possible way to survive conducting future jobs, future knowledge, and future 
research (see the first the conference on Big Data and Managing in a Digital Economy 
organized by the Academy of Management, 18-20 April 2018). Worldwide, universities 
are developing strategies to implement new technologies into their management, teach-
ing and research. However, this IT decision-making process is a complex, dynamic and 
uncertain one, meaning that organizational flexibility should be an important require-
ment. In countries, like Singapore, the digital strategy is settled in a national sphere, and 
government, universities, firms, society are aligned in gaining new competences to 
adapt to unknown scenarios. This is a setting in which different actors (private and pub-
lic) with different utility functions and objectives must commit to collaborate. 

From an economic perspective, the creation and capture of the value associated to digi-
tal strategies is related to the ability to create dynamic capabilities (Teece, 1986) –
sensing, seizing, transforming- that allow integrating digital knowledge over time in a 
way that exploitative and exploratory learning sustain a country competitive advantage. 
In particular, collaboration among public and private actors is necessary when the reali-
zation of economic opportunities depends on industry-specific competencies but entails 
significant positive externalities, is shrouded by high uncertainty for the private actors 
and necessitates for private actors high governance costs for contracting, coordinating, 
and enforcing (Rangan, Sami and Van Wassenhove, 2006). In fact, public-private part-
nerships (PPP) are those cooperative arrangements between two or more public and 
private actors, typically of a long-term nature (Hodge and Greve, 2007) to which 
Rangan et al. (2006) refer as alliances between private and public actors (constructive 
partnerships) that could facilitate advancing efficient and effectively in the digital era.  

The exploration of a PPP solution in the IT industry for universities, mainly for the pub-
lic ones, is mandatory. From a political point of view, their constituency (students, staff, 
among other) is not ready for externalization of the procurement (Shaw, 2013). From an 
economic point of view, the IT services are not observable for the client meaning that 
asymmetric information could provoke hidden costs that make the “market” an ineffi-
cient solution over the long run for universities due to renegotiation and enforcing con-
tracts (Williamson, 1971). From a managerial point of view, managers need to look for 
strategies that allow them focus universities on their mission which orchestrate their 
value proposition (Lopez Iturriaga and Martin Cruz, 2008) and avoid hostage situations 
with IT workers. 

A specific PPP for IT academic software is SIGMA AIE (SIGMA), a non-profit organi-
zation created by public universities in Spain in 1996. This organization is a legal entity 
in which public universities are part of the ownership, and at the same time are clients. 
The specialized knowledge in academic software is developed and owned by SIGMA 
(private actor), universities (public actors) want to be involved in the project because the 

161



positive externalities generated by each of the software products created by SIGMA 
(high scalability of each product), the uncertainty of the private actor about the specific 
needs each university could have over time and about the possibility to appropriate the 
benefits is managed with the governance mechanisms –for contracting, coordinating, 
renegotiating and enforcing- articulated throughout SIGMA (ownership-client simulta-
neous relationship). 

This particular PPP is a successful example of a PPP that has been running out during 
more than 20 years but not without difficulties. Each public university has had its par-
ticular objectives over time depending on ruling presidential elections, regional politics, 
budget assignments, among other constraints that has triggered a lack of control and 
direction of SIGMA strategy (governance weakness), and therefore, has undermined its 
growth potential (appropriability weakness). The room for PPP improvement is large, 
and the possibilities are still open to adequate alternatives to the “place” and “time” var-
iables or to include arguments related to “politics”, “power” or “institutionalism” as 
Rangan et al. (2006) claim. 

The rest of the paper is structured as follows. First, we review the literature on PPP 
coming from the alliances literature. Second, we focus on the specific PPP that is the 
core of the research, and third, we advance some knowledge on the way the PPP (SIG-
MA) works in a specific project (SIGMA RESEARCH). Next, we create a discussion 
on the benefits of the IT PPP. Finally, we derive some conclusions and recommenda-
tions. 

2 Public private partnerships 
Partnership literature is included into the alliance research that has been inspired by a 
number of theoretical frameworks (i.e., transaction cost economics, resource-based 
view, the relational view, social network theory, social exchange theory, real options 
reasoning), which in turn can be grouped into the broader strands of organization eco-
nomics, organizational theory, strategic management, and sociology. Generally, the 
partnerships are analyzed from the private perspective, emphasizing different aspects of 
the collaboration of the private actors. 

In particular, PPP are cooperative arrangements between two or more public and private 
actors, typically of a long-term nature (Hodge and Greve, 2007). Those are considered 
as novel forms of private-public interactions that redefine the traditional view ofthe 
governance of the two sectors and particularlythe role of the private actor (Kivleniece 
and Quelin, 2012).Rangan et al. (2006) refer as alliances between private and public 
actors, constructive partnerships that enable creative and effective responses to specific 
problems. 

The reasons behind the creation of PPP have been found in the transaction cost econom-
ics, the resource-based view or the theory of externalities (Kivleniece and Quelin, 2012; 
Rangan et al., 2006). The explanation of the existence of PPP relies on the industry-
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specific competencies, significant positive externalities, high uncertainty for the private 
actors and private actors high governance costs for contracting, coordinating, and en-
forcing” (Rangan et al., 2006). Kivleniece and Quelin (2012) go deeper into the mecha-
nisms of value creation and capture based on a comparative analysis of two conceptual-
ly distinct public-private structural alternatives. They conclude that numerous trade-offs 
likely to undermine the stability and returns from these PPP, particularly from the pri-
vate actor’s perspective (Kivleniece and Quelin, 2012). 

The multi-partner literature could be used to learn about PPP organization in that multi-
partner alliances are ‘collective voluntary inter-organizational agreements that interac-
tively engages its multiple partners in multilateral value chain activities, such as re-
search, development, sourcing, production, or marketing of technologies, products or 
services’ (Estrada Vaquero, I., and Martin-Cruz, N., 2015).For the reasons of skill-
sharing motives (Sakakibara, 1997), complexity of collaboration due to generalized 
multilateral exchanges (Das and Teng, 2002) or concurrent and prior ties between net-
work actors (Olk and Young, 1997) the learned lessons of those particular types of alli-
ances could be applied in the study of PPP. 

3 SIGMA AIE as a public private partnership 
The University of Valladolid is one of the founders of SIGMA, it is a founder of another 
university PPP, the Oficina de Cooperacion Universitaria (OCU). This other PPP is a 
competitor that sometimes has to cooperate with SIGMA. Both compete in the academic 
software industry in Spain. Additionally, the University of Valladolid participates in the 
PPP of CRUE (Conferencia de Rectores de Universidades Españolas) and Banco de San-
tander for the App CRUE project development (http://tic.crue.org/app-crue/).  

SIGMA is an example of IT PPP. SIGMA, founded in 1996, is a Spanish non-profit or-
ganization created by seven academic institutions in the country (University of Valladol-
id, Carlos III University, Pompeu Fabra University, University of Zaragoza, University 
of Navarra, Autonoma University of Barcelona, and Autonoma University of Madrid). 
Three more public universities had joined since then: University of Cordoba, University 
of Vic and University of Burgos. SIGMA has other universities as clients (public –for 
instance, UNED, The National Distance Education University- and private ones–for in-
stance, Deusto University-).  

SIGMA provides IT solutions for universities in their academic, teaching and research 
management. This PPP characterizes because is a non-profit organization in which the 
public universities are the owners and the main clients. In the board of directors, public 
universities are represented and decide on the strategy and control of academic IT solu-
tions. The board meets twice a year. Moreover, there are commissions on different aca-
demic areas (pre-registration, enrolment, payments, titles, exchange programs, and so on) 
that meet in a regular basis to discuss about the advancement of the solutions, and the 
changes needed to fulfill specific constraints of particular universities. 
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SIGMA owns the knowledge developed for the universities and the universities benefit 
of the products because of their scalability. There are positive externalities for public 
universities in each IT development in specific academic or research software. SIGMA 
has the governance mechanisms –for contracting, coordinating, renegotiating and en-
forcing- allowing for the appropriation of the benefits associated with the creation of 
new software. Moreover, the decision about the new developments is made by all the 
actors, reducing the uncertainty about the adequacy of its products to the high education 
market. 

This particular PPP is a successful example of a PPP that has been running out during 
more than 20 years but not without difficulties. Each public university has had its par-
ticular objectives over time depending on ruling presidential elections, regional politics, 
budget assignments, among other constraints that has triggered a lack of control and 
direction of SIGMA strategy (governance weakness), and therefore, has undermined its 
growth potential (appropriability weakness). 

4 A project as an example: SIGMA RESEARCH 

The large experience of the University of Valladolid with SIGMA in academic software 
(since 1996) and with OCU research software made think to all of us that it would be 
simple (instead of very complex) to develop the SIGMA RESEARCH project (research 
software). The objective of the SIGMA RESEARCH project was to have an integral 
software product for managing research in the university better than the OCU product. 
Even though, the product is not completely finished, the first optimistic estimation –
because the underestimation of the risks-of a one year and a half finally became more 
than three years project (January 2015 to date). 

The specifications’ document that was at the origin of the project did not contain all the 
complexities associated to the project and challenges that was going to bring. For in-
stance, the project scope included the migration of non-accurate research data scattered 
in different parts of OCU and the university to the new SIGMA platform–Figure 1- (as 
stated in the previous section, the University of Valladolid has two PPP for IT academ-
ic/research purposes –OCU and SIGMA-). 
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Fig. 1: Capture from the web of the University of Valladolid (https://investigacion.uva.es) 

The complex nature of the project, despite significant investment in management pro-
cesses, systems and training, it is widely reported that still struggle to complete projects 
satisfactorily (Maylor, Turner and Murray-Webster, 2013). The literature on complexity 
identifies three dimensions that organizations need to look at when managing a project: 
structural, socio-political and emergent (Maylor and Turner, 2017). 

In the SIGMA RESEARCH project, all those three dimensions played a role in the delay 
and extra resources used trying to finish the project. Structural complexity in that the 
project involved four departments in the University of Valladolid (IT, research, library 
and quality –Valladolid location-) and two departments at SIGMA (production –
Barcelona location-, management –Madrid location-), with dissimilar cognitive capital 
and different levels of relational capital, and all of them were intertwined in the project in 
multiple phases. Socio-political complexity related to changes in the political actors dur-
ing the project (the Vice chancellor of strategy and quality), the approach of Chancellor 
Elections, a different understanding of the duties of each actor, and the divergence about 
the importance/priority given to the project between SIGMA and the University of Val-
ladolid. Finally, the emergent complexity due to the novelty of project, lack of techno-
logical and commercial maturity, lack of clarity of vision / goals, lack of clear success 
criteria/benefits, lack of previous experience on the product, failure to disclose infor-
mation, and a lot of changes imposed by the project. 

To address the complexity, Maylor and Turner (2017) proposed that structural complexi-
ties could be tackled by planning and control, socio-political complexities via a focus on 
relationship-building and emergent complexities by enabling flexibility. The develop-
ment of the SIGMA RESEARCH project implied the following responses to complexity 
not all of them aligned to the ones addressed by the authors (Table 1). 

 

 

165



Activities/complexity 
dimensions Structural Socio-political Emergent 

Planning and control 
Initiating, plan-
ning and monitor-
ing. 

Communications 
plan develop-
ment. 
Implement pro-
ject board of 
stakeholders. 

Risk manage-
ment. 
Change control. 

Relationship devel-
opment 

Prioritise com-
munication with 
stakeholders 

-Team
building,
Invest in
social capi-
tal

Socialise changes. 
Increase infor-
mal communica-
tions. 

Flexibility 

Change control. 
Anticipate change. 
Parallel de-
velopment. 

Manage 
expectations 
of change. 

Agile project 
management. 
Entrepreneurial 
management 
approach. 

Table 1: Based on Maylor and Taylor, 2017 

The structural complexity initially motivated that SIGMA and University of 
Valladolid teams met once a week in a multi-conference without a previous meeting 
among all the University of Valladolid members but calls between them, and 
following the schedule proposed by SIGMA. The governance mechanisms that 
SIGMA used for other products and projects coordination were not used in the 
SIGMA RESEARCH project due to the novelty of the project. Once, the delays were 
very severe –mid 2017-, the director of the project in the University of Valladolid 
changed and the coordination (meetings, calls, responsibilities, and so on) improved. 
Moreover, the new director organized a top man-agement meeting in which the 
technological basis of the project was discussed and pushed to a radical change in 
the way SIGMA was working; therefore, a renegotiation was made to continue with 
the project. From then, the implication of the software pro-duction director was much 
higher as the project director and having more control on his own team, and frequent 
travels to Valladolid. At this time the relationship development started being a real 
solution to socio-political complexity because damaged trust among both teams 
recovered somehow. Flexibility from the part of the University has been very high with 
changes in the budget, schedule, meetings… even in the quality of the product in which 
the University was trying to be inflexible. The “theoretically” unobservable nature 
of the IT product could be controlled because of the specialized knowledge of the 
University workers. The flexibility from SIGMA was more difficult due to constraints 
in costs (human resources), time already scheduled for other projects, and previous 
soft-ware requirements due to other clients that were using parts of this software 
(negative externalities). 
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5 Discussion 
We would want to create a discussion on the benefits of the IT PPP being aware of the 
pitfalls. From an economic perspective, we fully belief that PPP is a strategy for univer-
sities in the procurement of services that are beyond the frontiers of their mission. How-
ever, the political, institutional or power issues could damage the capability of a PPP to 
be the best suited organizational alternative. 

Public universities, engaging in their particular objectives within the PPP, will damage 
one of the two important aspects that Teece (2018) stresses for a digital platform to suc-
ceed that is the development of a core product or products. For that to occur, from our 
particular experience, it is necessary that public actors pay extremely attention to the 
governance of the PPP. They have to create dynamic governance capabilities that con-
tinuously allows to the implementation of the coordination mechanisms that caress the 
private actor to develop a good product that confers the PPP with the capability to be 
sustainable (value creation and capture). 

This hybrid organizational structure could help industries where there is a strong need 
of developing enabling technologies in which government is the main investor and there 
is the need of private capital (Teece, 2018). A specific situation is the rapidly change of 
norms from the governments to adapt to the digital scenario. The changes in norms need 
to be together with IT developments that rapidly extend to guarantee efficiency in the 
norm application. An example in Spain, is the Law 40/2015, of October 1st, on the Legal 
Regime of the Public Sector. Individually, each public organization is adapting its IT to 
the Law with different solutions collaborating with different private actors. However, 
the Law specifies that all public organizations have as duty to give access to their own 
software to the rest of public organizations, meaning that it will be mandatory to give 
access to each particular solution to the rest of public organizations. Following Teece’s 
claim (2018), in terms of efficiency, the government should have created a public-
private collaborative structure allowing the global development of IT solutions once the 
government passed this new Law. 

Along with the reasoning of Rangan et al. (2006), the benefits of PPP should motivate 
the collaboration of public and private actors in IT win-win strategies. The simultaneous 
participation of public and private actors in IT PPP motivates efficiency in the behavior 
of the public actor and the private actor. First, the government (public actor) under-
stands that the rules and norms do not need to multiply or replicate because public or-
ganizations (public universities) are not so dissimilar among them. Second, the partici-
pation of the private actor guarantees that once the software products of the firm are 
certified, all public actors will benefit from it and use certified products. 
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6 Conclusions and recommendations 
The development of PPP applied to the IT industry is a future avenue for research. IT 
investments are needed for the digital economy and governments and firms should work 
hand in hand in designing organizational structures that overcome the problems related 
to the limited capability to capture the value of those investments. There are clear bene-
fits of PPP for IT transactions in which public actors are not efficient and could benefit 
from positive externalities, and private actors have the specialized knowledge but lack of 
the governance advantages. PPP could be seen as an alternative to the IT “in-house or 
make” options.  

Public universities are not software developers but there is a huge dependence on IT, the 
search for the “best” alternative is the challenge for management researchers. Nowadays, 
as an example, it is the more and more frequent that universities externalize to big com-
panies their email or web pages. In fact, in Spain, a large number of universities are us-
ing Google or Microsoft for managing students and workers email accounts 
(http://bscw.rediris.es/pub/bscw.cgi/d4643298-2/*/*/index.html?op=getweb). 

The case of SIGMA could help, as an example (OCU or CRUE-Banco de Santander, as 
well) of a hybrid mode, to understand how public universities and the private software 
firms could benefit from PPP. The deeper and rigorous analysis of those cases will let us 
refining those PPP models and suggesting improvements of their functioning that could 
make them more efficient. In particular, the analysis of the value creation and value cap-
ture, the knowledge integration problems or the exploitative and explorative learning 
could be addressed. 
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