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Leadership Development For Growth In
Rural And Regeneration Areas: A
Conceptual Model For Enhanced
Interaction Between SMEs And University
Educators
Steffan Thomas1, Louisa Huxtable-Thomas2, Paul Hannon2
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Abstract
This paper sets out to describe the phenomenon of ‘Halo interventions’ as a way of engaging small private sector enterprises with the wider range of University support. This phenomenon has been observed
in practice as a result of five years of research into a leadership course for owner managers of small or
medium sized enterprises (SMEs) in Wales, UK. The course, LEAD Wales, presents a unique research
opportunity to examine the impacts on delegates, their enterprises and the wider economy of leadership
development in general and the course in particular.
LEAD Wales has been a five-year European Structural Funded project working with SMEs in the convergence regions of Wales. By August 2014, 549 delegates had completed the programme and 96% of those
reported that the course had a significant positive impact on them or their business. At the time of writing
the benefits attributed to participation in LEAD Wales includes a net increase of £32 million in turnover,
and the creation of over 2,000 new jobs.
Keywords
Development, Interaction, Educators, Collaboration, Regeneration

1

Introduction

Researchers expanded their observations beyond direct business benefits of improvements in leadership behaviour to encompass business performance that this programme
has resulted in. In particular researchers also took note of the changes in business behaviours or attitudes commonly observed in delegates. In many cases this was described
by delegates to be a direct result of their participation in the programme, but cannot be
directly attributed to the course content. This paper in particular deals with the observed
behaviours of the delegates with regard to engagement with University support after the
course had finished. The observations raised a research question ‘does engagement with
a leadership development programme enhance the likelihood of delegates to engage
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with the provider university, or universities in general?’ This question arose because of
a perennial observation amongst business support practitioners, small business membership organisations and policy makers alike that Universities have the credibility and
resources to support businesses, there are barriers in attracting SME owner-managers
who traditionally do not rely on education models to drive development, growth and
success. Leadership Development is unlike conventional supply-led approaches taken
by academic institutions, where the institution offers support based on pre-existing research interests, academic availability and facilities that were primarily adopted to support teaching or research activity. Leadership development for SMEs may encompass
academic theory and even research, as LEAD Wales does, but as shown by Hannon et
al., (2014) the success of a programme such as LEAD Wales stems from its learnercentred, peer-learning and SME focused approach. This approach has to be flexible and
responsive to learner needs in order to firstly recruit and retain delegates who have
competing demands on their time. Both the subject and mode of learning promote the
importance of continuous personal improvement and reflection. The LEAD Wales programme and others like it (such as the Goldman Sachs 10ksb, LEAD) not only educate
and develops the delegates’ ability to be more strategic in their thinking and empower
them to solve problems, it also has an impact on the cultural norms expected by the delegates within their peer group of learners. Subsequently the course is thought to create
and support an increased demand for education across a range of University access
points such as bachelor degrees and funded collaboration programmes.
This paper explores the number of engagements with SME collaboration programmes as
well as presenting evidence gathered from programme leaders and recruiters at two
Welsh Universities situated within the European Union supported Convergence region.
The aim of the research presented here was to explore the current relationships between
businesses and Welsh Universities and in so doing address the research question raised
and open up to the academic community the opportunity to consider the mode(s)
through this phenomenon occurs and how it can be exploited for economic benefit.

1.1 Acceptance of University Based Learning by SMEs
University based programmes giving training to company owner-managers offer a route
to a business that may not otherwise have engaged with an educational programme. Assumptions in the literature suggest that company owner-managers have low levels of
qualifications and do not associate a value with an educational programme (Walker &
Brown, 2004). However this is not the case with LEAD Wales’ delegates. Data has indicated that 64% have a post A-level or equivalent education (Hannon et al., 2014).
There are also assumptions made that leadership cannot be taught as it is a natural personality trait (Doh, 2003; Hess & Kelly, 2007). LEAD Wales has challenged this assumption and by using psychometric personality tests such as Belbin and Facet 5,
LEAD has built a profile of a diverse range of business leaders and leadership styles.
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LEAD Wales was developed as a demand led programme as there is evidence in the
literature that SME performance is linked to the growth aspirations and motivations of
owner-managers (Wiklund & Shepard, 2005). This aspiration is also linked to their educational attainment (Richbell et al, 2006) and their prior experience of leading a business (Delmar et al, 2008).

1.2 University-Industry Collaborations
Universities have always been institutions with access to information; however accessing them has traditionally been the preserve of a particular section of society (Simister,
2011). However as technology advances, Wales’ GDP income sectors change, and businesses need higher skills levels in new areas, skills that Universities are positioned to
offer. Businesses in the past have been apprehensive about approaching a university,
particularly SME sized companies (Wilson, 2012). However the funded programmes on
offer make it affordable and approachable for SMEs to enter Universities in search of
assistance. Funded programmes as much as anything else provide an open door for academics to reach out to businesses. One of the most valuable tools cited by SME businesses is the access to student placements. Student placements are available for businesses on a 1 week, 3 month and 1 year basis. These placements often become either
graduate positions or more formalised relationships with the University via programmes
such as KTP, KESS or ATM (Ciotek, 2014).

1.3 Culture of the Academic – Industrial Relationship
The cultural relationship between academics and business owner-managers in Wales is
changing. Universities are positioned to support SME research and development and
can access funding by working in collaboration on projects, and since the European Regional Development Funding programmes started at the beginning of the 21st century,
increasing investments specifically aimed at University collaboration have been made in
Wales now totally in the hundreds of millions of Euros. However, expenditure on facilities or staff must be matched by a cultural market need from the economic actors at
whom the interventions are targeted. The availability of European funding is being
phased out over the coming five years meaning that the reliance upon it needs to end by
both Universities and businesses. Collaboration partnerships need to be looking to seek
new opportunities that can lead to sustainable development and growth. The future for
academics is likely to involve reaching out to businesses in order to access funding. The
Research Excellence Framework for the UK places a greater importance on the impact
of research, and leads to academics becoming targeted on their ability to reach out to the
wider community. Future funding is likely to need SME input in order to facilitate
change in how funding is spent and engaged with.
The common stereotype of businesses often cited by those within Universities whose
role it is to engage with enterprises is that Small and Medium sized Enterprises don’t
see the value of engaging with universities. Some of these reasons for not engaging
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have been tested whereas others are assumptions made about the reasoning for low engagement. The perception of business owners is that they believe that:
›

Universities wouldn’t understand their business needs.

›

Their problems are unique to their business.

›

Qualification can’t enhance their business practice.

›

The way they conduct businesses can’t be done any other way.

›

They, as business owners, don’t need qualifications as they are unlikely to
apply for jobs, and therefore aren’t looking to enhance their CVs.

›

That Universities have slow time horizons and aren’t able to cope with business needs for responsiveness.

In counterpoint to this, universities are increasingly being encouraged to work with
SME business community in order to positively impact the local economy and produce
impact-based research. The most recent artefacts of this being the Witty Review and the
Young Report, both of which point to the key role of Higher Education Institutions in
building a more flexible growing economy through their support of small business.
However, building a trusted relationship takes time to establish. It is safe to assume,
based on the relatively low levels of current engagement that SMEs in the UK, and particularly in Wales, don’t see the value in traditional university supply routes. Academic
qualifications are not considered to be of equivalent relevance or value to that applied to
experience and operational knowledge of working within an industry.
This being the case, data from the LEAD Wales programme was utilised to test the observation that SMEs were engaging with the University beyond the envelope of the
leadership development programme and in particular to start to describe the phenomenon for future in-depth research.

2

Research Methodology

Employing a mixed methods approach, and utilising an arrangement of triangulation as
advocated by Bryman (2012) and more recently by Denzin (2012), a range of collection
techniques has been utilised to gather data from a 100% survey sample of the 549 delegates that participated in and completed the LEAD Wales programme in Wales, UK
prior to August 2014. The data set comprised self-reporting surveys at entry and exit
(n=549), focus groups (n=20) and follow-up surveys (n=117). Descriptive statistics
were used to produce empirical data which in turn was used to develop a conceptual
model with the aim of developing an illustration of the two-way generation of supply,
demand and growth in both business and university spheres.
In the initial phase a grounded theory approach based on data gathered from LEAD
Wales’ focus groups and qualitative data gathered from the pre and post programme
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surveys was utilised to provide the initial conceptual framework within which the research would sit. The conceptual frame for this work lies within a pragmatic paradigm
of research, and is based on the concept that the behaviour of owner-managers in small
firms has a direct impact on their enterprises and changes in the performance of these
enterprises can, in turn, be attributed to the activities undertaken to support the individuals that lead them. In seeking to influence the leader (through education or otherwise),
the leader is the unit of research and changes in their behaviours, evidenced through
economic changes in their firms constitute the evidence of action.
This paper presents gathered evidence for participation in university and business collaboration programmes, as well as the outcomes achieved by these programmes within
the convergence regions in Wales. Primary access to data has been gained from the
LEAD Wales programme. Supportive evidence for collaboration and impact as well as
cross programme recruitment has been gathered about additional programmes via interviews with programme leaders at Bangor and Swansea University. Through applying
the grounded theory generated whilst assessing the strength, frequency and impact of
the ESF funded programmes on businesses, the conceptual model was inductively produced.

3

Role of Leadership Development in Developing Long
Term Commitment to Learning

3.1 Assumption 1 – Entrepreneurs are not academically minded
The assumption often stated at the outset of small business engagement is that extant
entrepreneurs do not have a high level of academic qualification and that they are ‘practical achievers’ rather than academic achievers. This stereotype has been perpetuated in
the UK by the high profile backstories of entrepreneurs Richard Branson and Lord Alan
Sugar. Figure 1 shows that the majority of business owner-managers engaged with
LEAD already had achieved a level of qualifications in line with, and in some cases
above, that expected for the UK population as a whole (taking into account diverse age
range and economic background of delegates).
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Education Levels of Participants

0,0
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None

10,0

Percent
15,0
20,0

25,0

30,0

7,6

GCSE/O''LEVEL/CSEs
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A''LEVEL or equivalent

13,2

HND or other Further Education (e.g.
BTEC, C&G)

23,2

Bachelor Degree (e.g. BSc, BA)

25,3

Postgraduate Degree (e.g. MA, MBBCH,
MBA, PhD)

15,5

Figure 1: Education Levels of Participants

However, it is also true that the majority of formal qualifications that these delegates
had prior to engaging with the LEAD Wales programme were not in the fields of business, management or leadership.

3.2 Assumption 2 – entrepreneurs don’t have time to engage in
training
Having enrolled on the programme, the delegate is required to commit to approximately
two days a month out of the business over a ten month period. The aim is to enforce the
concept that they are not required to work continuously in the business, and that their
time could be better spent learning, developing and gaining a strategic overview of their
businesses.
At graduation from the programme delegates made comments such as:
‘I am going to enrol on another course’ or
‘I am going to keep these days blocked out of my diary to work on the business and not in it’.
This realisation about the value of training and taking time away from the business has
aided recruitment to the programme. Other SME owner-managers within the business
networks are approaching LEAD Wales seeking similar effects on their own companies.
This recognition of education and learning’s influence upon business practice has not
only demonstrated a positive impact upon business metrics such as business turnover
and employment rates (see Hannon et al, 2014), it has also allowed owner-managers to
achieve and enhance their work-life balance, reduce their working hours and take time
out to spend with family. Whilst skills such as delegation aren’t taught, the vicarious
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learning and peer-to-peer engagement during the course enables the business-owners to
increase their personal wellbeing and enables them to up-skill their employees.

3.3 Assumption 3 - SMEs don’t see the value in engaging with
Universities (University Interaction with Business)
The way universities and businesses collaborate in Wales has already required a culture
change over the past five years of ESF funding. Until recently Swansea University
hadn’t appointed anyone to officially cross promote collaboration programmes. However since appointing a business development officer over 50 LEAD Wales companies
have successfully been referred other programmes. There is an attempt to integrate a
CRM system into the recruitment of delegates across the range of programmes on offer
in order to accurately chart recruitment directions and benefits. LEAD Wales’s LG5
cohort was largely recruited from Swansea University’s Big Materials project, as it was
identified that this group would benefit from consolidating their learning with a leadership programme to aid them in their business growth.

4

The Halo Effect

The halo effect is a psychological decision making process which subconsciously leads
an individual to make a decision about a wider subject based on impressions gained by
something else. Nisbett and Wilson (1977) tested an audience’s response to a warm and
friendly presenter against a cold and distant presenter. Participants were asked to evaluate the presentation afterwards. Results indicated that the warm and friendly presenter
was considered to be a more effective deliverer. Participants were asked to evaluate the
influence of physical appearance, mannerisms and accent on their opinion of the presentation. The Halo effect allows decisions to be made about relationships based on impressions, and these impressions are used to process decisions about other possibly unrelated factors. If a delegate believes they have benefited from the LEAD Wales programme, they are more likely to consider another course or intervention similar to it, or
suggested by the delivery team, to be of use.
Based on knowledge gained from the LEAD Wales programme, it appears that this trust
building between delegates and trainers is not only a vital element for the successful
delivery of the programme but that it confers upon the university that employs the trainer a sort of protected status in the eyes of the delegate. Personal development training
leads to a trusting relationship between the deliverer and the learner. The trust imbued
by this relationship can then be transferred to other people, ideas or initiatives that the
trusted individual suggests. In practice it appears that the heuristic applied to the university after participating in a programme like LEAD Wales is one that that can be used to
lead individuals towards feeling positive about other university programmes. It is possible that other types of programme, other than those which focus on personal development, but that also generate a high level of trust between the university employee and
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the SME leader or employee, are more likely to be greater opportunities for future engagement between other university programmes and businesses, because the SME leader or employee will have subconsciously evaluated the university as being a positive
relationship.
As a result of the halo effect which the LEAD Wales programme confers on the universities that deliver it, there is a knock-on effect seen for the university and business engagement and collaboration. This phenomenon has not previously been described about
the psychological impact of relationship development within a university whilst delivering personal learning experiences.
The second impact and value for SME companies engaging with Universities appears to
be the confidence-building element. When a small company joins a regional cluster or
industry cluster facilitated by a University they learn from that experience that they can
approach a university. The distance between businesses and academia previously would
not have allowed such relationships to occur. Collaborative programmes have invited
companies to ask for help. Business owners become more confident about asking and
suggesting ideas as they learn that all businesses are in the same position.

5

Conceptual Model

This paper presents a conceptual model that was designed to assess the points of contact
for business and university collaborations and where the benefits and impact of such
relationships can be established and measured. The conceptual model illustrates a twoway relationship between University educators and businesses. The point of contact
between University programmes and business collaborations allows for expansion and
developments. The model acknowledges a rippling effect of initial collaboration into
other projects and recruitment, business growth as well as new research and market development opportunities.

Figure 2: Conceptual Model
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6

Findings - Interactions between SMEs and University
Educators: Implications for Practice

6.1 Barriers
Whilst the literature has identified a causal relationship between learning and improved
business practice, growth and aspiration, there remains an initial reticence to participate
amongst business owner-managers (Hallinger, 2011; Mawn et al, 2012). Prior to participation, the perception is often that they are too busy to step away from the business to
engage in learning. However, during focus groups and follow up interviews delegates
often state that:
‘LEAD caused me to pursue other learning or qualifications’ or
‘I wish I’d written more of it down’.
Post-graduation from the programme SME owner-managers recognise the influence of
formal training and that the pursuit of a relevant qualification can have a long-term impact. Whilst many of the LEAD delegate business owner-managers have a higher level
of education than is normally anticipated from business owner-managers, only a small
percentage (30.7%) have a relevant qualification in a business or management related
subject. LEAD Wales is structured around a series of experiential and reflective learning sessions over ten months. The learning outcomes delivered are reinforced during the
completion of the qualifications achieved by the delegates. Business owner-mangers are
reticent about entering a university establishment for further training or education as
they have possibly been out of the system for some time or have little post 16 education
in a relevant area in order to be leading a business (Cliff, 1998; Rauch et al, 2007). Universities are also naturally associated with being a system through which to gain qualifications, however, business owner-managers are unlikely to be concerned with gaining
qualification as they are not looking for promotions or to enhance their curriculum vitae
(Walker, 2004).

6.2 Benefits
The benefit of engaging in a university collaboration programme can only truly be appreciated after being recruited and experiencing the programme. However, the unique
proposition in the LEAD Wales programme is its pedagogical approach to using action
learning and reflective practice. Delegates are encouraged throughout the programme to
reflect upon their learning and consider how they can implement the acquired skills
within their businesses, therefore the value of the programme is realised sooner and put
into practice throughout the ten months of engagement.
Whilst LEAD Wales trains the individual business leader, there is support gathered at
the focus groups to support the idea that LEAD also encourages staff and business development. This evidence also supports future recruitment to the programme as well as
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the continuous improvements made to the LEAD Wales programme. Signposting additional support offered by the university becomes an easier proposition once one programme has been successfully completed, as the owner-manager is more accepting of
trainings benefits.
Once recruited to the programme the business owner-managers are asked to report their
primary reasons for joining. These are reported as being; needing to develop new skills,
gain leadership knowledge and to develop and improve as business owners.
Reasons for joining the programme
Training
Progress
Enhance
Benefit
Growth
Recommended
Confidence
Management
Better
Learn
Improve
Develop
Leadership
Skills
0

20

40

60

80

100

120

Figure 3: Reasons for joining the programme

LEAD Wales has established a set of metrics that it collects pre and post programme to
measure the success of the intervention in the leadership skills of its delegates. Figure 4
illustrates an increase in employment, turnover, productivity and also business expansion or diversification. These increases suggest that the skills, behaviours and attitudes
developed during the programme result in positive improvements being made to business performance during the 10 months of the intervention. However further postgraduation data collected has also revealed that delegates are continuing to grow and
improve as businesses and business leaders. More than 10% have reported starting a
new business within one or two years of completing the LEAD Wales programme.
Whilst turnover and employment in their original companies have increased by more
than 20% in around 22% of participating companies.

16

Company Changes Post LEAD
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%Employment increased by more than 20%
#Turnover increased by more than 20%
%Employment decreased by more than 20%
#Turnover decreased by more than 20%

Staff productivety increased
Started a new business
Expanded the business
1 Year Post LEAD

2 Years Post LEAD

Figure 4: Company Changes Post LEAD

7

Programmes beyond LEAD – Enhancing the Offering for
Business Engagement

Beyond LEAD Wales other ESF funded collaborative programmes have been offered
within the convergence region in Wales. The Knowledge Economy Skills Scholarships
(KESS) Project has been one of the backbone projects for up skilling the regional developments future workforce. KESS is a major European Convergence programme led
by Bangor University on behalf of the HE sector in Wales. KESS supports collaborative
research projects (Research Masters and PhD) with external partners based in the Convergence area of Wales (West Wales and the Valleys). KESS was launched in 2009 and
will finish at the end of September 2015. A successor project (KESS II) is currently at
the business planning stage with WEFO.
KESS’s key objectives were to increase the research capacity of SMEs by linking with a
PhD / Masters project. In doing so it encouraged SMEs to undertake research and recruit researchers whilst preparing and training individuals to contribute to research as
professionals. KESS has also promoted Higher-level Skills Development and supported
the development of key technologies in the Convergence area of Wales. Since 2009
KESS has provided 453 PhD and Masters places (230 PhD / 223 Research Masters).
Each research project has worked in collaboration with a company / organisation based
in the Convergence area. As a legacy of the project KESS has a strong network of
Alumni (scholars and company partners), which will be used to mentor future collaborative research projects. 61% of the organisations participating in KESS have been SMEs,
with the remaining participants being (17%) public; (13%) third sector; (9%) large;
(1%) Micro.
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8

Future Proofing Succession

The LEAD Wales programme identified that of the participating delegates, despite the
higher than expected level of education, the business skills and level of formal qualification in that area remained low. By way of attempting to address this future skills gap
every KESS scholar has attended a residential KESS Grad School to work on businessfacing training and development activities. Through the European Universities Association (EUA) the European Industrial Doctoral School (E.I.D.S.) had also been established, enabling KESS to work with partner Universities across Europe and to offer
transnational opportunities to KESS scholars and company partners.
LEAD Wales is a leadership programme with a focus on business growth and development through improving the self-efficacy, business skills and aspirations of business
owner-managers. LEAD Wales is an experiential programme with a focus on the commercial improvement of the business more so than an academic programme, KTP is also
a commercial programme with a specific business development project as its focus.
KTP has been running across British Universities for over 40 years. To date 531 KTP
projects have been delivered from Welsh Universities. Bangor University has delivered
19.8% and Swansea University a further 7.3% (as seen in Table 1). The projects delivered in Wales have worked more with SME sized companies and have facilitated business development and support to enable companies to diversify or develop their current
offerings. The KTP project creates a three-way partnership between the academic partner, business partner and a graduate, making the transfer of knowledge in both directions a fluid and manageable relationship, which benefits all partners. KTP is run as
both mini and maxi programmes from one to three years depending on the need and
level of investment available in the business.
Number of projects
Wales

531

Bangor

105

Swansea

39

Other Welsh Universities

387

Table 1: Completed KTP programmes

LEAD, KESS and KTP are lengthy programmes developing long-term relationships
between the university and businesses. As a shorter intervention the Access to Masters
(ATM) programme has been running across Wales and has led to 1315 taught masters
being delivered. Each master’s student conducts their study in partnership with an industrial company partner within the convergence region of Wales. To date Welsh universities have delivered 1315 masters in a broad range of subjects, however there has
been a particular focus on STEM (Scientific, Technology, Engineering, Mathematical)
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research (see Table 2). 46.7% of the masters’ programmes at Bangor University have
been STEM projects.
The ATM programme is a twelve-month intervention with the collaborating business;
whereby they benefit from having an academic partner to guide, research and advance a
particular area within the business. Whilst contact between the business and the university is comparatively limited compared to some of the more immersive programmes,
there remains a large benefit for the company’s knowledge. Many of the masters’ students are offered work placements within the company post-graduation.
ESF Access to Masters – numbers of participants per
school at Bangor University (2009-2015)
Ysgol Busnes Bangor

1

School of Law

1

Electronic Engineering

5

Healthcare Sciences

6

Linguistics

8

Social Sciences

9

Modern Languages

12

History / Welsh History

13

English

14

Biological Sciences

15

Sports Health & Exercise Sciences

16

Psychology

18

Creative Studies & Media

21

Welsh

23

Ocean Sciences

24

Computer Science

32

Music

48

Chemistry

57

Table 2: ESF Access to Masters – numbers of participants per school at Bangor University (2009-2015)
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Number of ATMs delivered accross Wales
University of Wales Trinity Saint David
University of South Wales (Newport)
Cardiff Met University
University of South Wales (Glamorgan)
Swansea Met University
Aberystwyth University
Bangor University
Swansea University
0

50 100 150 200 250 300 350 400 450 500

Figure 5: Number of ATMs delivered across Wales

9

Measuring Impact and Cross Programme Recruitment

One of the main challenges when there are multiple programmes working across multiple Universities is tracking recruitment, impact and value for money. The Strategic Insight Programme (SIP) is run across nine Universities in Wales and tracks the cost of
the interventions against the return on investment made by other new businesses entering the University. SIP was originally established as a programme to build relationships
and break down barriers between Universities and businesses. SIP became a catalyst
and a facilitator to opening routes to Universities and signposting to specific programmes such as KTP, A4B, KESS, ATM and Go Wales as well as other regional collaboration projects. SIP funds an academics time to work with a company and identify
areas requiring support, the aim is that the initial intervention is not the end of the relationship, but rather the beginning of an on going partnership. The programme is positioned to aid a Universities submission for REF impact as well as offering developmental support to businesses within the surrounding rural community. Table 3 shows that
the return on investment generated by the more rural Universities is greater, as they
have generated more SME sized projects.
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University

Number of comple-

Placement

ted placements

penditure

ex-

Placement
income

Factor

1

Bangor

23

£51,359

£1,196,070

23.29

2

University of South Wales

97

£208,573

£567,411

2.72

3

Swansea

50

£116,900

£446,800

3.82

4

Cardiff Metropolitan

65

£146,591

£241,935

1.65

5

UWTSD/SMU

43

£97,270

£140,000

1.44

6

Cardiff

24

£56,287

£81,520

1.45

7

Aberystwyth

43

£91,231

£59,600

0.65

8

Glyndwr

19

£41,523

£0

0

9

Open

2

£4,464

£0

0

TOTAL

366

£814,198

£2,733,336

3.36

Table 1: Placement projects in Wales by University

Whilst there is only anecdotal evidence for the cross-programme recruitment for the
majority of programmes offered by Universities. The SIP return on investment indicates
the value of university and business collaboration programmes, and the number of
placements that develop as result of the initial intervention and consolation done by the
academic. This not only aids the economic impact of the surrounding community, but
also contributes to the university’s commitment to their third mission for business development and engagement.
Follow-on placement

Partner

Placements

Project type

Bangor University

(11-12) Placements

NISCHR Social Care grant

£169,495

Bangor University

(11-12) Placements

ESRA-DCT PhD

£117,878

University of Wales,
Trinity St. David
University of South
Wales
Cardiff Met
University of Glamorgan
Swansea University

(12-13) Placements

WG

Funded

income

Evaluation

Collaboration Project

£40,000

(12-13) Placements

KTP

£107,200

(12-13) Placements

OPAN Research

£41,800

(11-12) Placements

Enhanced KTP

£200,000

(11-12) Placements

ESRA-DCT PhD

£50,000
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Bangor University

(11-12) Placements

NERC CASE award

£60,000

Bangor University

(11-12) Placements

A4B

£500,000

Table 2: Follow on placement income by partners

The evidence presented by the SIP mid-term evaluation report indicates that there is
clear evidence for the requirement of such programmes, and benefits achieved from
University-Business collaborations (CIOTEK, 2014). The next five years will phase out
funding support for businesses from Europe. The challenge for Universities over the
next five-year phase is to establish sustainable, growth and demand lead programmes.

10 Research Limitations / Implications
This paper has presented limited results as it has only gathered information based on
one principle programme. The data on cross-recruitment from one programme to another was also limited as LEAD Wales hadn’t, until the appointment of a business development officer in 2014, been cross-signposting programmes. This data is therefore dependent on SIPs reporting. The delivery of the collaborative programmes is due to end
in June 2015, therefore the full extent and impact of the programmes will not be fully
know until all companies and delegates have graduated and there has been sufficient
opportunity to place the transfer of knowledge into the daily operation of businesses
within the convergence regions.
Another limitation of the paper is that the extent of the potential relationships between
Universities and businesses without intervention programmes is unknown. There is supporting evidence from the data, and the known halo effect to suggest the benefits from
these developed relationships, however further investigation is required. Whilst SIP
reported on the business and relationships developed as a result of their interaction, the
introduction of a cross-programme CRM would aid tracking cross-programme recruitment.

11 Discussion - Leading for Growth and Rural Regeneration
The focus of the ESF funded programmes has been to develop skills such as leadership
in order to promote the economic growth in rural and regeneration-targeted regions.
There are links placed in the literature between education and leadership (Hallinger,
2011; Mawn et al, 2012). Educators offer credibility in their knowledge and research.
Therefore educators can build trusted networks. LEAD Wales has demonstrated that one
of the most valued elements of the programme is the peer-to-peer interaction and the
shared understanding that the owner-managers on the programme all have the same
fears, concerns and issues.
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Whilst not all programmes delivered between universities and businesses focus on leadership skills, there remains evidence that increasing educational attainment, sharing and
transferring knowledge leads to greater self-efficacy amongst learners (Black & Earnest,
2009). Through engaging research and learning around impact and a commercial focus
it enables future delegates to become better, more self-reflecting leaders with the skills
and networks to support their ambitions.

12 Enhancing the Workforce – Access to Further Training
ESF has funded a range of complementary education programmes to aid and enhance
the regeneration of the convergence regions of Wales. LEAD Wales offered training to
company owner-managers, however through engagement in such a programme access
to marketing material is provided for other sources of assistance such as; the Strategic
Insight Programme (SIP), Knowledge Economy Skills Scholarship (KESS), Knowledge
Transfer Partnership (KTP) and Access to Masters (ATM). Universities and educators’
roles have changed as society develops new methods of acquiring information. There is
a need for educators to be more outward facing towards the wider business community
in order that both can benefit from their shared communities and information.
The programmes offered by the universities are individually recruiting candidates, however the strength of the overall agenda comes from linked up thinking about regional
development. Wales’ economy is made up largely of SME companies; therefore there is
a duty and need for University’s to educate the future workforce to aid these companies’
skills shortages and to safeguard the future economy and business succession.
LEAD Wales encourages owner-managers to become involved with training and selfdevelopment. As the owner of a company they are unlikely to have engaged with any
formal training for some time, and invest very little in their personal development.
However, through engaging with an educational programme, they are invited to experience the benefits of broadening their knowledge and are often seen to put additional
support and training options in place for their staff as a result. The university business
collaboration programmes offer support to staff at various levels within the business in
order to meet the skills needs of the companies.

13 Society Growth
It has been acknowledged within the literature that developing business leaders leads to
enhanced business performance (Black & Earnest, 2009, Avolio et al, 2010, Day et al,
2014 & LEAD Wales, 2013). From enhancing business performance there becomes a
wider impact on the surrounding economy and society’s growth (Jones et al, 2013 &
Gurdjan et al, 2014). The LEAD Wales programme has contributed not only to the universities profile via engaging with the business community, but also empirical evidence
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within the data indicated that over 2,000 new jobs have been created by the businesses
who have participated (LEAD Wales, 2014). These newly created positions were reported when individual delegates graduated from the programme. Follow up data gathered post-graduation suggests that companies continue to grow beyond the ten months
of LEAD Wales’s engagement. 16.1% of companies claimed to have increased employment by more than 20% by one year post-graduation and 22.2% of companies saw
a growth of more than 20% by two years post-graduation. A similar trend was seen with
turnover with 22.6% of graduated companies claiming an increase of more than 20% by
one year post-graduation and 22.2% by two years post-graduation. This evidence supports the role of education as having a causal influence on business growth.

14 Impact
University and business collaborations have a three-way influence and benefit. There is
a positive influence on the business, a positive impact on the delegate participating in
the programme and thirdly the university benefits from having a sounding board for
academic research to test best practice and pedagogies and to contribute to their third
mission.
The model for university-business collaboration in figure 2 illustrates the merged dependence that both sectors have on each other. Without the universities, research and
access to knowledge would be limited for SME companies. Equally without businesses
making use of academic knowledge, impact and meaningful research would not have an
outpost for its findings. Through enhanced and continuous collaboration and development the model continues to generate demand and enables the society (programme participants, local economy and job creation) to continually grow and develop.
The ESF funding stream had been allocated for generating and stimulating growth in the
convergence regions of Wales. This paper has demonstrated that through the interaction
with core university programmes, many businesses are able to develop and enhance
both the owner-mangers skill set, as well as up-skilling current and future staff and entrepreneurs. The location of the LEAD delegates as illustrated in figure 6 indicates the
geographic distribution of support that both Bangor and Swansea University have been
able to provide. The result being that business performance is able to improve evenly
across the targeted counties. Swansea appears to have benefited most from the project,
however this was the largest catchment area in terms of registered businesses. Recruitment also benefited from existing relationships with Swansea being their local university.
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Distribution of LEAD Wales delegate companies
25,0
20,0
15,0
10,0
5,0
0,0

Figure 6: Distribution of LEAD Wales delegate companies

15 Conclusions
Data has already been published that supports the role of leadership programmes having
a positive impact upon the self-confidence of business owner-managers (Bandura, 1982;
Jones et al, 2012; Jones et al, 2013). One assumption tested was that in improving this
self-confidence and even self-efficacy levels, owner-managers would have a positive
impact upon the businesses turnover and employment opportunities; the empirical data
indicates that this was the case (Hannon et al, 2013). Beyond the more obvious and
direct impact of knowledge transfer from this University-led programme to the SME
leaders, this research posited that an additional transfer of benefits and incentives for
university and business cooperation was happening. As such a conceptual model was
devised as the first step to explaining the wider benefits for economic regeneration in
the local region and wider society that could be achieved as a result of an opposite, demand-led learning model used with this traditionally reticent group of economic leaders
(Decter et al, 2011).
Data from participants suggests that a significant portion (36%) of LEAD Wales’s delegates have no qualifications beyond A-level or equivalent. Although it is likely that this
programme, being sponsored and run by two academic institutions, is more attractive to
owner-managers with higher educational achievements, it is clear that SME leaders who
have not achieved formal qualifications at further education levels before feel that they
are able and likely to achieve benefit from a programme of experiential learning, differing from a more traditionally academic style of course. This provided the first confirmation that the conceptual model could hold true – that skills development provides a
first step to a relationship with the university for individuals and organisations that
higher education organisations have historically had low levels of engagement with.
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In creating the conceptual model, the university leadership development programme in
this study was shown as having a capacity to influence three levels of the economy:
individuals (owner-managers), productivity and commercial stability within the business and relationships between businesses and Universities. The conceptual model
shows that the net result of developing leadership capability in small and medium sized
enterprises is greater than the superficial metrics of turnover, workforce opportunities or
employment rates. In particular, LEAD Wales also was reported as being a catalyst for
enhancing university outreach and community engagement.
This paper has addressed two factors for generating university and business collaborations. Firstly the benefits of developing the business owner-manager’s leadership skills
by engaging in further training. This was found to support the halo effect and aids generating positive relationships between both parties, leading to further recruitment to other programmes. Secondly, the challenge and barriers to engaging businesses with universities had been explored via the cross-recruitment of multiple programmes developed
to up-skill and support the workforce throughout the convergence region in Wales. This
paper has found evidence to support university programmes on the whole to benefit the
wider economic and social infrastructure surrounding a university as well as contribute
to the universities third mission.
When collecting this data, comments collected from delegates during focus groups and
follow-up surveys indicated that the relationship with the University continues beyond
completion of the course. Graduates of LEAD Wales have reported taking part in additional learning opportunities, research and development projects, recruitment of graduates, networks and shadowing, coaching or mentoring with University partners.

15.1 Conclusions – The Halo Effect and the Conceptual Model
The strength of the University-business relationships appears to be strong, therefore
using the Halo Effect from the field of psychology goes some way to explaining the
enhanced levels of engagement, suggesting an increased level of trust in the established
individual training programmes. The conceptual model and halo effect indicate a transfer of trust and mutual reliance once a relationship has been established, in turn enhancing the interaction between SMEs and university educators.
Universities have the credibility and resources to support businesses. However there are
barriers in attracting SME owner-managers who traditionally do not rely on education
models to drive development, growth and success. The long-term impact of UniversityBusiness Cooperation can lead to an enhanced relationship with multiple interactions
and engagements. LEAD Wales has not only been able to drive growth within the convergence regions of Wales, but also in signposting further opportunities for collaboration and programmes within the University.
LEAD Wales’ empirical data indicates an impact that goes beyond increasing leaders’
interpersonal skills, delegation and strategic thinking and even beyond the superficial
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business benefits that result. This model for engagement encourages two-way interaction between the business and the university, thus generating a sustained supply and
demand model considered vital in rural and regeneration areas where in the past there
has been a disconnect between business and universities.
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Abstract
Due to budgetary constraints, universities turn increasingly towards alternative competitive funding
sources. Although it is acknowledged that private industrial is an important part of alternative funding, the
empirical literature remains relatively silent on the determinants on its amount. We aim to address this
gap and add to the empirical literature by quantifying potential impacts on industrial funding of university
research. We consider four key determinants to explain the amount of industrial funding of university
research: the research excellence; the knowledge base; the regional environment; and the scientific discipline.
This research draws on longitudinal data from universities. As part of the bi-annual OECD R&D survey,
twelve universities in Belgium have recorded their funding sources for their R&D activities from 2002 to
2011 (the most recent year available). The paper sets out by a statistical description of the dataset, highlighting the differences between scientific disciplines. We use the appropriate econometric analysis to
look at the suggested determinants of industrial funding.
The contribution of the paper is twofold: first it highlights the complementarity of funding sources in
addition to other key determinants suggested by the literature; and second it explicitly starts from a longitudinal dataset. The key finding is that alternative competitive funding sources exert a positive impact on
the attraction of industrial funding, suggesting that there might be a complementarity between different
sources. Thus we corroborate our proposition that the research excellence, or reputation, of the university
is crucial in attracting industrial funding.
The paper also takes the knowledge base of the universities into account. Although these differ across
scientific discipline, their overall impact on the amount of industrial funding proved not statistically significant. The environment, on the other hand, did prove to have a significant influence on industrial funding suggesting that both a regional innovation system centred on the business sector and the policy agenda of the responsible authority have an impact.
With respect to the role of scientific discipline the analysis gives a nuanced picture because the standard
argument that the exact sciences attract more industrial funding is corroborated by the descriptive statistics, but less so in the case of the econometric analysis which controls for other variables. Medical sciences, engineering and social sciences attract more industrial funding than the natural sciences. Based on the
findings a number of policy implications are drawn.
Keywords
Industry funding, University research, Scientific diciplines, Research excellence, Knowledge base, Environment
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1

Introduction

Universities are regarded as instrumental players in generating economic growth by its
functioning as key source of knowledge (Lawton Smith, 2003). Further universities are
deemed to play an initiating role as organisations that commercialise knowledge
(Garnsey and Heffernan, 2005; Bramwell and Wolfe, 2008; Huggins, 2008). Universities form key nodes in regional innovation systems (Lawton Smith, 2003; Caniëls and
van den Bosch, 2011).
The role of universities in Europe has changed considerably in the past decades in favour of augmenting social accountability and institutional autonomy (de Boer and File,
2009). As Godin and Gingras (2000) noted, governments emphasise the need for
stronger ties between industry and university, explaining the growth in policy measures
targeting the deepening of university-industry relationships.
The OECD (2013) identified several driving factors of industry funding of university
research, among which the need to enhance competitiveness; the increasing costs and
risks of performing R&D; the need to access technology and knowledge developed at
universities; and the emergence of trends like open innovation and open access. Caniëls
and van den Bosch (2011) have cited many motives for universities to perform research
activities on behalf of industry other than monetary ones. Our paper, however, studies
the attraction of industrial research funding which implies that university knowledge is
commercialised.
Even though the primary funding sources of universities remain to be governments, the
need to source from private sources is pushed forward by the European Commission
(European Commission, 2002). The idea is to increase private involvement in R&D
funding up to two thirds of all R&D expenditure. This necessitates an increase in industry-sponsored R&D in all performing sectors of the innovation system. The search for
external funding of universities is a key recommendation in European higher education
policy (Tammi, 2009). Additionally, the quest to attract industrial funding is stimulated
by the desire to develop research activities that are readily applicable and more economically viable.
Industrial financial resources are an integral part of total competitive funding (de Boer
and File, 2009). Mowery and Ziedonis (2015) consider industrial funding of university
research a form of knowledge spillovers which operates through the market mechanism.
The key question, both for academic management and for public science policy, is how
universities can attract these industrial funds. This paper aims to look into this question
in a systematic way by acknowledging differences between scientific disciplines.
The relevancy of studying the industrial funding of university research can be traced
back to three causes. First, R&D has become a crucial ingredient in developing a
knowledge economy, leading to the EU-Lisbon targets to spent 3% of GDP on R&D
activities. In the wake of this target, policy makers have opted to step up private in-
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volvement in R&D funding in order to cover two thirds of all R&D funding. Second, in
most European countries the public budgets are under stress and austerity policies are
called for. Third, there is a shift from block to competitive funding of university research in order to direct the working of the university system towards more autonomy
and more social accountability (de Boer and File, 2009).
The gap in current empirical literature is that the industrial funding itself is hardly at the
centre stage of the arguments. We aim to address this gap and add to the empirical literature by quantifying potential impacts on industrial funding of university research.
Based on previous insights by scholars, three groups of key determinants are identified:
the attainment of alternative competitive funding sources (Bolli and Somogyi, 2011);
the knowledge base or scientific human capital at universities (Dietz and Bozeman,
2005); and a regional environment conductive to university-industry interaction (Casper, 2013). However, the propensity to attract industrial funding also differs according
to scientific discipline (Bekkers and Bodas Freitas, 2008; Ponomariov, 2008).
We aim to explain the variance of industry funding of university research as a result of
(i) research excellence; (ii) the knowledge base in which we distinguish the size of the
university and categories of university actors (regular academics and PhDs indicative
for identifying new knowledge); (iii) the environment as captured by the regional innovation system since the business expenditures on R&D captures regional absorptive
capacity; and (iv) the scientific discipline.
Section 2 reviews the theoretical background and singles out the most relevant determinants for industrial funding of university research. In Section 3 presents the data, the
variables and the method used. Section 4 performs the empirical analysis. Policy conclusions are discussed in Section 5.

2

Literature Review

Some authors differentiate between commercialisation and knowledge transfer activities
(Olmos-Peñuela et al, 2014). Knowledge transfer activities are characterised as relational activities and cover consultancy and contract research (OECD, 2013). Others (Casper,
2013) see patenting as the primary indicator of commercialisation.
We focus on funding; i.e. the exchange of money for R&D services rendered by the
university. This implies that we only consider formal university-industry linkages. We
fully acknowledge the fact that many university industry linkages are informal. Monjon
and Waelbroeck (2003) demonstrated, using innovation data, that firms benefit form
linkages with universities engaging in collaborative activities and using contract research results. Although relevant as input for firms, Bekkers and Bodas Freitas (2008)
rate the use of codified academic research (patents and publications) less important to
firms than collaborative and contract research as forms of knowledge transfer. This is,
however, not suggested by the OECD (2013) which estimates that academic publica-
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tions are much more relevant than university patents. Three channels are particularly
relevant in strengthening the relational intensity between university and industry: collaborative re-search and research partnerships, contract research, and academic consulting (OECD, 2013). These relational channels do not necessarily give rise to financial
remunerations for universities. D’Este and Perkmann (2011) find that the motivation of
academics to engage with industry has more to do with research related activities (like
collaborative and contract research and consulting) than with commercialisation (patenting and spin-offs) (Perkmann et al., 2013). Looking at funding thus favours some particular knowledge transfer channels which differ across scientific disciplines (Bekkers
and Bo-das Freitas, 2008). The fact that only some form of contractual agreement leads
to monetary income for universities implies that we consider formalised channels.
Notwithstanding the dominance of publications as a measure of research excellence,
industry is also interested in less formalised and more relational knowledge transfer
channels (OECD, 2013). This paper captures the reputation issue by using the government funding using two sources. On the one hand, R&D funding from federal or regional government levels. On the other hand, R&D funding from highly competitive EU
funds is also an indication that a university is well placed to attract external funding.
Lepori et al. (2007) distinguish two types of research funding at universities. First, block
funding - also known as institutional funding - stems from the general university funds
which are generally not selective when it comes to the direction of research. Block
fund-ing targets the achievement of economies of scale which relies on reaching some
critical mass (Bloch and Sorensen, 2015). Second, competitive funding which is an instrument that targets projects selectively according to predefined criteria (Lepori et al.
2007). Thus the best research group, the most promising research topics, the most urgent social issues, the stimulus of the most relevant research cooperation, etc. are envisaged (Braun, 2003). The shift from government block funding toward competitive funding is due to a policy shift (de Boer and File, 2009).
In general, the search for research funding at universities is to be seen against the background of reduced public funding of their research (Muscio et al., 2008). Universities in
Belgium are – like most of their European counterparts – confronted with a reduced
general university funds, which is expected to have a negative impact on their R&D
activities (Bolli and Somogyi, 2011). As a result, they secure external funding from alternative sources. One prominent source of university R&D funding stems from industry through various channels ranging from collaborative and contract research to the
selling of patents and licences. Universities in Belgium become progressively involved
in commissioned research by the private sector (Visser et al., 2007). In 2011 the share of
industrial funding of university research represented about 11.2% and has been relatively stable for some time (Belspo, 2014a).
The OECD (2003) considers two ‘models’ of funding/management and planning of universities. First, centralised models see national authorities as the main source of research
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funds (e.g. France, Italy, the United Kingdom). Second, decentralised models have research funding done by regional authorities (e.g. Belgium, Germany, Spain).
Five basic sources of income for universities exist: (i) the government ministry of educa-tion; (ii) the government research councils; (iii) industrial funding; (iv) international
pub-lic funding (e.g. European Union); and (v) university generated income. This paper
looks into the industrial funding (i.e. private sources) of university research. An important part of the current debate centres around the issue of complementarity: being
able to attract competitive public funding is often complemented by being also more
able to attract industrial funding. This issue is also considered in this paper.
We assume that the gradual reduction of general public resources for university research, as exemplified by relative lower general university funds, leads to a higher involvement of private funding. As for industry, universities are considered to be exploitable local assets (OECD, 2003).
Figure 1 presents a schematic presentation of the flow of funding research at universities.
Private sector
Business
sector

Public sector
Regional
government

Federal
government

Funding agencies

European
Union

Block
funding

Competitive
funding
Universities
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Fig. 1: Flow of funding research at universities

2.1 Industrial Funding of R&D Activities
The dependent variable in the research is the amount of university research funded by
industry. Universities are said to be increasingly reliant on external funding to perform
their research activities (Gulbrandsen and Smeby, 2005; Tammi, 2009; Muscio et al.,
2013). Indeed, in many European countries the general university funds have been
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growing moderately when compared to civil R&D budgets. The OECD (2014) reported,
for the EU-15 country group, a share of general university funds of 34.2% in 1993; rising to 36.8% in 2002 and 37.8% in 2005; to decline to 34.0% in 2008 and 34.9% in
2011. In the case of Belgium these percentages are resp. 25.6% in 1993 and 18.3% in
2002; 17.9% in 2005; 15.7% in 2008 and 16.5% in 2011. This implies a serious relative
reduction in general university funding. This reduction is further exemplified in Table 1
where the block funding of universities is compared to other forms of higher education
funding and the rest of the R&D budgets.

Table 1: Evolution of R&D budgets in Belgium by functional destination (2002=100)
As can be seen from Table 1, R&D budgets used for block funding (which cover more
or less the general university funds) are continuously growing in current prices (141.9 in
2011). Yet, when compared to the other funding mechanisms for higher education, this
growth rate is slower (0.91 in 2011). The same finding results from comparing the evolution of block funding to the rest of the R&D budgets (0.95). This is not to say that
R&D activities in higher education are not supported any longer because, as Table 1
demonstrates, the evolution of other higher education funding has been superior to the
evolution of the rest of the R&D budgets (1.05 in 2011). These findings are in line with
the general remarks that there is a shift from block funding of R&D activities at universities towards more competitive funding of R&D activities at universities.

2.2 Research Excellence
Most studies capture research excellence by looking at scientific publications or patents.
Both output indicators are well-known and have the advantage to be readily available
and linked to the development of new academic knowledge and insights. However, industry is often searching for useful and readily applicable information and, therefore,
often prefers a portfolio of knowledge transfer activities favouring short term research;
improve downstream activities (Bishop et al., 2011); or the enhancement of explorative
and exploitative learning capabilities (Bishop et al, 2011). In the case of scientific publications, the way to implement academic insights in firms still remains very long and
uncertain. Added to this it has to be said that it takes considerable time to get published
due to the review and printing process. As to patents, this type of codified knowledge, is
known to be highly formalised, difficult to understand, and hard to convert in useful
knowledge to firms.
Alternative indicators might be better suited to capture research excellence. In this paper
we suggest that public competitive funding gives industrial partners an (reviewed) idea
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of the value of the latest knowledge developments because much public funding targets
the pre-competitive phase (e.g. the European Framework programs). Industry has many
motives to seek university research results in many forms and through many knowledge
transfer channels (OECD, 2002a; Caniëls and van den Bosch, 2011; Perkmann et al.,
2013). But the choice of university, research department or ‘star’ scientist (Zucker et al.,
1998) is crucial. The competition for industrial funding of university research is deemed
to be dependent on the reputation of the university (Tammi, 2009). Abramo et al. (2011)
find that research excellence of universities, when proxied by co-publications, is even
more relevant to industry collaborative research than geographic proximity. The reputation of the university is, therefore, a topic that plays an increasing role in attracting industrial funding.
Most evaluation studies are aimed at individual funding agencies and their intermediation task (Lepiri et al., 2007; Goldfarb, 2008). Other studies focus on specific research
programs like the Framework Programs of the EU. Interesting though these studies are,
their objective resides in analysing a single funding mechanism or measure. Also these
studies target limited funding periods. That is why Lepori et al. (2007) point towards the
need to consider a portfolio of funding mechanisms and sources and posit that it is more
important to look at differentiated funding schemes than at individual agencies or instruments. We follow this advice and include different sources of competitive funding
in the analysis.

2.3 University Knowledge Base
To attract industry funding, a university has to be able to supply enough R&D personnel
to act on the demands from industry. The attainment of a PhD differs greatly according
to funding sources and field of science (Visser et al., 2007). Of course, not all fields of
science are deemed to be equally popular, or offer similar R&D research to industry.
Key in knowledge transfer activities is the knowledge base of both the university as well
as industry. Ponomariov and Boardman (2012), reviewing the literature on public to
private knowledge transfer, find that channels with high 'relational' intensity are preferred by industry. That is, knowledge transfer channels calling for direct personal involvement are important. The reason for this is due to the tacit nature of much
knowledge. Patents and publications require low relational intensity, while collaborative
research necessitates high relational intensity.
As stated by scholars, personal involvement in knowledge transfer from universities to
industry is key (Ponomariov and Boardman, 2012; Casper, 2013). Industrial partners
look for relevant academic knowledge, which has to be offered by universities. Academics with a motive to participate in commercialisation, research collaboration or contract research also have to possess the right competences to understand industrial needs
(Teirlinck and Spithoven, 2015)
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University research is embodied in R&D personnel categories such as academics and
newly graduated doctorate holders. Of course, these aspects of the knowledge base approach knowledge transfer from the supply side and discard boundary spanning activities as organised by TTOs and KTOs (Ponomariov and Boardman, 2012).

2.4 University Enviroment
The environment is extremely conductive in university-industry linkages (OECD 2002a,
Casper, 2013). University-industry relations are at least partly dependent on the industrial structure of its region. Firms active in research intensive sectors usually have
enough absorptive capacity to recognize and assimilate new university knowledge (Cohen and Levinthal, 1990).
The location of the university might be equally important (Lawton Smith, 2003; Bramwell and Wolfe, 2008). Geographic distance between R&D outsourcing firms and a university plays a decisive part, since a close proximity between these two types of organisations facilitate the spillover of knowledge and technology (Ponds et al., 2007; Leten et
al., 2014). This aspect must not be exaggerated because the impact of research quality
on university-industry collaboration is found to be larger (Abramo et al., 2011). And
also on the part of the firm – following the resource-based view (Spithoven and Teirlinck, 2015) – the required knowledge might be located at more distant universities.

2.5 The Role of Scientific Discipline
Many scholars acknowledge that the intensity of university-industry knowledge transfer
is not the same across scientific disciplines (Martinelli et al., 2008). Empirical studies,
however, focus on one or a limited set of scientific disciplines. Predominant those belonging to the category of natural sciences and engineering are popular in this respect
(e.g. Landry et al., 2005; Abramo et al., 2011). D’Este and Patel (2007) find that engineering is more linked to industrial cooperation than researchers in the natural sciences.
Also more specific sub-disciplines are increasingly being studied (e.g. biotechnology by
Zucker et al., 1998 or microelectronics by Balconi and Laboranti, 2006). In this respect
Mutz et al. (2015) examine the claim that funding organisations might hinder crossdisciplinary research. Using Austrian grant proposals, they found that natural sciences
were less cross disciplinary than social sciences and humanities.
The key idea is that industries dependent on the input from basic or fundamental science
source from publicly developed scientific knowledge from universities. Industries needing fundamental science, mostly rely on codified research results, like publications and
patents (Cohen et al., 2002). Contracts and collaborative research, which rely more on
personal contacts, are preferred knowledge transfer channels in industrial activities
building on technological or applied science (Zucker et al., 1998, Bekkers and Bodas
Freitas, 2008).
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Scientific disciplines are relevant because of the differences in the types of knowledge
created. This has an impact on its saleability and market value and hence the ways in
which university researchers gain access to additional funding. Which knowledge transfer activities give rise to monetary income streams for universities? Of course licence
incomes and selling patents are one important means. Scientific publications, however,
do not give rise to monetary income for universities. But also academic consulting, i.e.
the provision of technical and advisory services, are easy to combine with an academic
job and do not necessarily show up as a university revenue.
Research in the so-called exact or applied sciences differs qualitatively from that of the
social sciences or humanities. Schartinger et al. (2002) argue that researchers in natural
and applied sciences engage significantly more in joint research activities than those
active in the social sciences. Social sciences and humanities, Gascogne and Metcalfe
(2005) point out, have more interactions with industry using consultancy and contract
research as favourite transfer channels. For the humanities Hughes et al. (2011) also
found consultancy to be of considerable importance.
Knowledge transfer activities in the framework of university-industry linkages involving social sciences and humanities are the least studied. In these scientific fields
knowledge is highly embodied in people which makes direct personal interaction particularly relevant (Schartinger et al., 2002; Bekkers and Bodas Freitas, 2008). Both the
social sciences and humanities commercialise knowledge transfer mostly by means of
consulting and contract research (Olmos-Peñuela et al., 2014). These activities are targeted to specific problem solving and to address punctual societal (knowledge) demands. Following the insights from the OECD (2013), this implies that research teams
in social and human sciences have developed relational and cooperative activities when
commercialising knowledge (Olmos-Peñuela et al., 2014). Furthermore, personnel exchanges (e.g. training, courses, contract research) often take the form of providing research services for industry.
Although all these studies cover a lot of the same ground as our paper, they pay less
attention to the industrial funding of university research.

3

Data, Variables and Method

3.1 The Data: R&D Expenditure at Universities
At the end of the 1960s and the beginning of the 1970s, in response to the demand for a
more democratic education, a large number of universities were created in both linguistic communities. The idea was to have a regional university in all provinces. After some
regrouping of smaller universities with larger entities, or the fusion of others, there are
at present 12 universities in Belgium. Four universities are located in the Flemish Region; four located in the Walloon Region and four in the Brussels-Capital Region.
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The university landscape in Belgium changed dramatically in the 1990s. Several forces
were at play at the same time. Following the general tendencies is in other European
universities, the reliance on alternative funding sources than from central government
become fashionable. But the 1990 also witnessed a state reform that targeted the universities. From 1994 higher education policy was regionalised according to linguistic principles: the Dutch speaking universities were governed by the Flemish Community;
whereas the French speaking universities became the responsibility of the French
Community. This implies that in the bilingual Brussels-Capital Region, both communities are operating.
The majority of data is collected in the framework of the bi-annual R&D survey for the
non-profit sector that is organised by many countries based on the guidelines from the
OECD Frascati Manual (OECD, 2002b). R&D data are gathered for at least four key
actors in the innovation systems: business, private non-profit, government and higher
education. All R&D activities are measured at the location of execution. Higher education, in turn, can be split up into diverse categories. Universities are, in most countries, a
vital player in the innovation system.
Both communities organise the survey separately and all data are compiled for Belgium
by the Belgian Science Policy Office (Belspo, 2014a). The R&D survey is organised
since 1995 and covers a total time span of 1993 till 2011 (the most recent data available). However, full details on the data about scientific discipline only have come available from 2002 onwards. That is why our data set is limited to a ten year time span
(2002-2011).

3.2 The Variables
The dependent variable in this paper is the amount of industrial funding of university
research. Most empirical studies consider industry funding as a variable to explain its
effect on performance (Gulbrandsen and Smeby, 2005). Our paper places industry funding centre stage: what elements influence the attraction of industrial funding by universities? Hence we have to look for potential determinants of industrial funding suggested
by the literature. Four groups of indicators are suggested by the literature: research excellence, the knowledge base, the environment and the scientific disciplines. We consider each in turn.
We consider two separate sources of public funding: domestic and European funding.
Domestic funding has been shown to exert a positive impact on university involvement
with industry (Bozeman and Gaughan, 2007). Arvanitis et al. (2008) point to the existence of lags, because previous funding points to some extent to past successes. Following the suggestion of Lepori et al. (2007) that the funding portfolio is important, we
include past industrial funding as an independent variable due to the path dependent
nature of research (Meyer-Krahmer and Schmoch, 1998). Past experiences captures a
learning effect. University researchers or departments with a track record of cooperating
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with industry in the past may have – if successful – forged a relationship with industry
that might lead to future commissioned research. We follow Meyer-Krahmer and
Schmoch (1998) and include the share of industrial funding in total R&D expenditures
in the analysis.
Consistent with the discussion in section 2.3, we consider a number of variables to capture the knowledge base of universities. Using data on R&D personnel and PhDs also
serves to control for university size. Arvanitis et al. (2008) found a positive influence of
size on the industrial involvement in university research.
By considering the data on the share of academic personnel the labour division in universities is included. The groups of academics is considered to be mostly involved in
university-industry relations and are mostly looking for additional funding (MeyerKrahmer and Schmoch, 1998; D’Este and Perkmann, 2011).
New knowledge stems from the PhDs that each university delivers yearly. These PhDs
are supervised by academics holding a doctoral degree themselves, and hence the most
relevant ratio to be considered is the ratio of both.
The OECD(2013) makes use of the ratio of the business sector in the regional innovation systems as a key indicators to differentiate between firm-centred innovation systems and public research centred systems. By using a single indicator – business expenditures as a percentage of total R&D expenditures – these data are available for the
considered time span between 2002-2011.
The governance of the university system is also relevant in a country in which governance is regionalised (as it is in Spain and Germany).
When studying the different modes of funding, scholars also control for scientific discipline (Bozeman and Gaughan, 2007; Arvanitis et al., 2008). Schartinger et al. (2002)
showed that, for Austrian university departments, the scientific discipline is a significant
predictor of university-industry knowledge transfer activities. Reviewing the literature,
Arvanitis et al. (2008) found that natural sciences and engineering had higher propensities for universities to interact with industry.
The above variables are empirically exemplified in Table 2 containing the descriptive
statistics on the university R&D data from the OECD R&D survey for Belgium between
2002 and 2011.
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Table 2: Descriptive statistics

Table 2 contains some descriptive statistics. On average, i.e. each university and scientific discipline annually gets 2 million € funding from industry. This is 6% of their total
R&D expenditure, with variations over scientific disciplines: lowest in the humanities
(3.5%) and highest in the medical sciences (9.6%).
When compared to the 7.78 million from domestic competitive funding the industrial
funding is less important to universities. Especially since the majority of university
funding in Belgium still comes from block funding sources. Should public block funding be added to the government efforts, it is clear that government remains the primary
funding source of university research (de Boer and File, 2009). However, industry funding is over twice as large as European funding.
But even though the ranking between the three sources of competitive funding is stable,
there are substantial differences over scientific disciplines. For instance, the ratio between competitive government funding and industrial funding fluctuates between 6.03
times (11.63/1.93) for the natural sciences and 2.83 times (5.33/1.88) for the agricultural
sciences.
The variables covering the knowledge base all refer to academic positions. First, the
total R&D personnel, measured in full time equivalents (FTE), covers all categories
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involved in research activities: academic, technical and other personnel (OECD, 2002).
On average a scientific discipline in each university has 237 employees annually, summing up to about 17000 R&D personnel at universities. Natural and medical sciences
host the most R&D personnel; while the humanities and agricultural sciences have the
least R&D personnel.
Second, when looking at the share of academic personnel only, the social sciences and
humanities score the highest; because these scientific disciplines make less use of technical and other staff who often work in labs or testing facilities. The share of academic
personnel is particularly small in the agricultural sciences. Third, when the focus is on
new PhDs we relate them to the academic personnel holding a doctorate degree since
this is needed to act as a promotor. In this case each academic has, on average, 3.5 PhDs
annually. This ratio between both varies over scientific disciplines as the medical sciences have about nine new PhDs per academic personnel and in the agricultural sciences this ratio is about five.
The data on environment show – over the scientific disciplines – a stable pattern. In
Belgium about two thirds (65%) of all R&D is performed by the business sector, which
points to a firm centred innovation system (OECD, 2013). Of the one third non-business
sector, universities are by far the largest sector to perform R&D (66% of the total nonbusiness R&D is performed by universities) (Belspo, 2014a). These data do not vary
over the scientific disciplines, but do so over the three regions in Belgium. The Brussels-Capital region is the most dependent on R&D performed at universities since only
half (51%) is performed by the business sector (Belspo, 2014a). These shares are resp.
69% for the Flemish region (North of Belgium) and 75% for the Walloon region (South
of Belgium).
The political governance of the university system has been stable for over the past decades as all six Dutch-speaking universities are governed by the Flemish Community and
the six French-speaking universities are the responsibility of the French Community,
implying that the average of the variable on political governance is 50% (since it is a
dummy scoring 0 if the university belongs to the Flemish community and 1 if it belongs
to the French Community.

3.3 The Estimation Method
Due to the nature of the data - five consecutive waves of bi-annual data and including
both time-varying and time invariant variables - the method that suggests itself is a panel analysis. Since we have 12 universities, data for ten years and six scientific fields, we
have a total of 720 observations.
We have followed the regular econometric steps starting with a fixed effects model and
repeating the exercise with a random effects model. Then we applied the Hausman test
to choose between fixed and random effects models; and the Breusch and Pagan La-
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grangian test for random effects suggesting the use of a pooled ordinary least regression
model. It is this econometric method that will be used in the remainder of the paper.

4

Analyses

Using the variables deemed associated with the height of industrial funding for university research, Table 3 shows the econometric results of the pooled ordinary least regression analysis (OLS).

Table 3: Industrial funding for university research

The first model considers all variables without the scientific disciplines. The variables
on research excellence, as captured by previous sources of competitive funding from
industry, domestic government and Europe, are all highly significant. Because they are
lagged, it suggests that they are all influencing industrial funding positively. The signif-
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icance of past research funding by industry might be due to the intensity or longevity of
the relationships between academics and industrial commissioners. If industry had been
satisfied with the work, they are bound to come back for new research assignments if
they need them. The strength of the impact of external sources of funding - as indicated
by the estimated coefficients - are about five times higher in the case of domestic government funding than European funding.
The variables on the knowledge base show that larger universities, as measured by the
number of total R&D personnel, attract more industrial funding. This is because leger
universities have larger research departments and a greater mixture of scientific disciplines (Abramo et al., 2011). When information on the type of knowledge source, corrected for size, is added the findings change. A higher share of academic personnel with
established knowledge proves not significant in the attraction of industrial funding. This
is also the case when newly PhDs are considered.
The overall environment in which the university is located is thought to be conductive
to its attractiveness to industry. Characteristics on the regional innovation system and
the governance of the university division between R&D performing business and nonbusiness sectors, matter in the sense that universities in regions with higher shares of
business R&D in total R&D will also attract more industrial funding for university research. The governance of universities in Belgium is done by the linguistic communities, and the results point to the fact that universities governed by the Flemish Community attract significant more funding than those governed by the French Community.
The findings in Model (ii) prove to be largely robust when adding the scientific disciplines. Taking the natural sciences as a reference category, the variables on scientific
disciplines focus on differences between them. The agricultural sciences and humanities
are inclined to attract an equivalent amount of industrial funding than natural sciences,
controlling for all other variables in the model. Engineering and social sciences attract
significantly more industrial funding than the natural sciences; and this is even more so
in the case of medical sciences. This is not surprising in the light that the pharmaceutical
sector have located many R&D facilities in Belgium where the R&D spending is very
large.

5

Policy Conclusions

The OECD (2002a) identified the stimulus of university-industry relations as a major
policy priority of this century. Most, if not all, European countries have been taking
political actions to enhance the relations between university and industry. Not just for
the sake of accommodating knowledge transfer, but also to alleviate budgetary pressures. That is why industrial funding is such an important aspect since this serves both
objectives at the same time.
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Up to now the reviewed literature revealed a policy bias in relative neglect of relational
knowledge transfer channels. Drawing on the findings, a case is made for the development of an holistic approach for policy making favouring channels generating industrial
funding of university research. The idea is that policy makers differentiate between the
channels of university research results to accommodate industrial demand.
For university management the findings suggest that the maintenance of a diversified
funding portfolio is needed, since part of their research excellence is read from obtaining past competitive funding. University management has to recognise the existence of
the variation of funding strategies beyond patenting and spin-offs.
The findings further suggested that the unique focus on hard scientific disciplines is not
always conductive to attracting more industrial funding. When focussing on relational
knowledge transfer, such as contract research, activities in the social sciences are found
to yield a significant larger amount than the natural sciences. University policy should
enable all disciplines to engage in knowledge transfer activities with industry.
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Abstract
Hackathons and other kinds of competitions are popular and important forms of modern universityindustry interactions. Originating in information technologies they spread to all other fields. At the same
time, “hackathon” is rather an abstract buzzword that can be used to denote a sleepless competition of
creative app development, team-based brainstorming in a company’s office at night, or a collaborative
and focused work session in a research lab. The organization, selected form and audience, time ranges
and topics are all crucial for productivity of the hackathon event and overall experience. In this paper, we
argue that specially prepared hackathons may result in producing real innovations and establishing connections between companies and universities. We present analysis of different case studies, emphasizing
on the lessons learned. In the result, hands-on guidlines and methodological solutions are prepared for
different hackathon scenarios. Our findings show that hackathons may fulfill different aimes and be effectively beneficial for all participants, whether they are students, developers, researchers, investors, etc.
Moreover, we show that innovation-seeking hackathons can be conducted with a different level of technical complexity but anyway being useful: starting with simple brainstorming and template-based discussion and resuming with support of online platforms for posting creative problems or just topics with following collaboration on them.
First, we propose an extended definition of the hackathon as an event of intensive work on fast development or brainstorming, usually collabroative and competition-based. Second, we describe methodologies
and examples of special hackathons aimed on university-industry interactions, including Synergy Hack–
generating start-up or spin-off ideas by trying to combine different research, engineering or business
domains; and Student Hack–a team-based battle of start-ups among students with aim to combine different knowledge and skills and apply them in practice.
Keywords
Hackathon, Innovation, Competitive Education, University-Industry Collaboration, Start-up

1

Introduction

Hackathons become an extremely popular component of competitive education, industrial recruiting or generating ideas for start-ups. Originally, hackathon is a competition
of collaborative creativity with aim to produce an interesting idea and deliver it by presenting a quick but convincing prototype. Hackathons originate from computer science
and information technologies; though nowadays cover many other fields. At the same
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time, “hackathon” is rather an abstract buzzword that implies many variations of organizing the event. Nowadays, it can be used to denote not only a sleepless competition of
creative app development, but also, team-based brainstorming in a company’s office at
night, or a collaborative and focused work session in a research lab. In the current paper
we propose to extend the definition of the hackathon to cover all popular cases when the
term is used. Thus, under “hackathon” we understand an event of intensive, focused
work on fast development or brainstorming, usually collabroative and competitionoriented. In other words, hackathon is an event of collaborative and competitionoriented hacking, and according to Mark Zuckerberg: “hacking just means building
something quickly or testing the boundaries of what can be done” (Beahm, 2012).

Fig. 1: Relation of the term Hackathon to notions of Competition, Brainstorming and
Collaboration
Obviously, the term hackathon has tight relationships with such notions like competition, brainstorming, collaboration, though it is something in between. Our general definition reflects the differences and Figure 1 illustrates the overlapping of the terms. For
instance, hackathon event is often a competition, though it also can be a single-team
event just to make something done fast by dedicated work during several hours. Hackathon is always about new ideas, though it is not limited to just brainstorming, e.g. hacking part can mean prototyping of the ideas, testing of implementations, etc. Hackathon
is often a team-based collaboration, though it can be a form of self-education, i.e. “my
own hacathon”. And vise versa, other competition exists without such intense phases of
work; brainstorming can be short and may take place during an ordinary group meeting;
collaboration can mean any joint work.
The organization, selected form and audience, time ranges and topics are all crucial for
productivity of the hackathon event and overall experience. In this paper, we argue that
specially prepared hackathons may result in producing real innovations and establishing
connections between companies and universities. According to Steve Jobs, “creativity is
just connecting things” (Wolf, 1996) and thus for innovations we need to combine as
much of different experiences as possible. Hackathon is a very successful instrument for
this task, because it unites different people, researchers and developers, students and
investors. Thus we pay more attention on methodologies and examples of special hackathons aimed on university-industry interactions, including two main classes: Synergy
Hack–generating start-up or spin-off ideas by trying to combine different research, en-
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gineering or business domains; and Student Hack–a team-based battle of start-ups
among students with aim to combine different knowledge and skills and apply them in
practice.
The paper is organized as a collection of cases studies. All cases of hackathons are
structured according to classification proposed in the next section. All cases originate
from the TEMPUS-CABRIOLET (Model-Oriented Approach and Intelligent
Knowledge-Based System for Evolvable Academia-Industry Cooperation in Electronic
and Computer Engineering) project (TEMPUS-CABRIOLET, 2015). To try hackathons
in practice and adjust our methodologies two main components were needed: (1) a
large-enough audience of researchers, practitioners and students, and (2) technical infrastructure and solutions for the format of conveying hackathons. The first question was
solved using the TEMPUS-CABRIOLET network. For selecting the technical format of
our hackathons we analysed famous cases like regular Facebook’s student hackathon
(Facebook Hackathon, 2015) and AT&T specific-domain hacks (AT&T Hackathon,
2015). Also we investigated similar competitions (but with predefined tasks), especially
web platforms for competitive learning and hiring: TopCoder (TopCoder, 2015) that
combines algorithm contests with paid development, design and testing tasks; HackerRank (HackerRank, 2015) where users can try their coding skills in solving a wide
range of problems (from simple algorithms to machine learning), develop their rank and
be hired or additionally tested by top companies using the Interview Street subplatform; NASA Tournament Lab (NTL, 2015) where real-life rocket-science problems
are being posted; Wargames (OverTheWire, 2015) that teaches security concepts in a
way of a competition-game, etc. All these services greatly contribute useful functionality to the concept of competitive university-industry cooperation.

2

Classification of Hachathons

Hackathons is a uniqly complex term and according to our extended definition it has
lots of parameters to be classified on. One may attempt to create a classification based
on topic, target audience, time schedule, desired result, ability to participate online,
tools used, etc. We argue that the key features are only the desired result or the aim of
hacking and the target audience. Those features describe the aim of event and what the
contribution may be, whereas lots of others play another role, they describe the details
of organization. Such organizational details are parameters we want to select correctly,
so to successfully achieve the hackathons goal. They form the methodology, actual steps
and guidelines needed to organize a desired hackathon.
Table 1 illustrates our classification. To the best of our knowledge and imagination, useful hackathon can be aimed on the following:
›

Education, i.e. the aim is to investigate some topic, tool or technology.

›

Communications, i.e. just to establish new work communications.
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›

Innovations, i.e. developing new ideas with brainstorming and prototyping.

Correspondingly, hackathons can be educational, communicational and innovative. The
classes may greatly overlap, for instance educational-innovative hackathons also exist,
so we classify based on the most describing feature. At the same time, the option for
target audience we cover in this paper is a mix of university and industry.
University-Industry

Industry-University

Educational
(section 3.1)

Case Study 1

Sport programming (team-based or individual)
in the form of competition or online service

Algoritmical team-based competitions on
open problems by NASA and NSA

Case Study 2

Exploit competitions held for educational
purposes

Exploit competitions held by companies

Case Study 3

Student hack or so-called “Battle of Startups” (plus examples of projects like
HackNYU and HackPrinceton)
Communicational
(section 3.2)

Case Study 1

Synergy hack based on the Gartner’s diagram
(the same technique can be driven by industry)

Innovative
(section 3.3)

Facebook Student Hackathon (and similar
ones organized by industry)

Brainstorming ethics in relations between
universities and IT companies (as an
example of hackathon-discussion driven
by a company)

Case Study 1

Internal hackathons in Research Labs aimed to
speed-up work on some project

Internal company’s hackathons aimed on
new ideas for internal projects

Case Study 2

(Possible extention to the Synergy hack if
resuming with joint work on innovations)

Public AT&T Hackathons (and lots of
similar examples)

Table 1: Classification of Hackathons with Correspondent Case Studies

We split cases into two classes: (1) university-driven audience (when research communi-ty takes the organizational role), and (2) industry-driven audience (when a company
is the main organizer). Such separation is not strict, because hackathons tested mostly
among students and researchers can easily engage more industrial representatives, and
vise versa, hackathons conducted by industry may be oriented on students and focused
on research. Though, distinguishing between “university-industry” and “industryuniversity” hackathons helps to analyze actual case studies presented in the Table 1 and
disssused in the following sections.
Hackathons and other elements of competition-based university-industry interactions in
general are everywhere nowadays and lots of cases exist. Though, methodological solutions are needed to organize them in a powerful technique used by both universities and
companies, that we are trying to develop by the current work. Table 1 serves as a
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roadmap for the case studies described in the current current paper. We present analysis
of different hackathons, emphasizing on the lessons learned in the next sections. We
elaborate on different variants of organization for each case, prooving that innovationseeking hackathons can be conducted with a different level of technical complexity but
anyway being useful: starting with simple brainstorming and template-based discussion
and resuming with support of online platforms for posting creative problems or just topics with following collaboration on them.

3

Educational University-Industry Hackathons

Educational path of any student in computr science or information technologies covers
three main directions or levels: (1) theory and algorithms, (2) technology and tools, (3)
business and planning. Correspondingly, there are examples of hackathons and other
elements of competative education per each of directions. In the current section we describe educational hackathons from our experience, splitting them in three case studies.

3.1 CASE STUDY 1: Hackathons based on Algorithm Competitions
Learning algorithms is a job number one while studying computer science. Lots of practices show that competition-based training is extremly effective for education in algorithm development and coding (Revilla, 2008). The most famous is annual ACM ICPC
team olimpiad among students. At the same time, algorithm competitions are very easy
to expose as online services. Because of this fact nowadays we have lots of online programming competitions: online judges with databases of algorithm problems and the
environment to run your solutions (Revilla, 2008), web platforms for conducting contests or interviews. Yes, IT industry makes a large use of such services, e.g. (TopCoder,
2015) that combines algorithm contests with paid development, design and testing tasks,
(HackerRank, 2015) where users can try their coding skills in solving a wide range of
problems (from simple algorithms to machine learning), develop their rank and be hired
or additionally tested by top companies using the Interview Street sub-platform. For
instance, Quora publish a set of coding problems and if your solution passes the requirements you got the interview (Quora, 2015).
An interesting case is the NASA Tournament Lab (NTL, 2015) where real-life rocketscience problems are being posted. The idea is to publich some open problem as a longterm contest, usually without deterministic solution, and crowdsource winning ideas and
attemtps from participants. NASA and NSA used to hold such competitions first on the
TopCoder platform, examples of team-based contests exist.
The hackathon methodology we want to propose is a creative variant of internal algorithm competitions in the context of ACM ICPC trainings and based on discussed online
services. One way is just to organize hackathon as a team competition of solving hard
problems with the aim just to solve or solve more. According to our experience, the
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more motivative strategy is to compare solution, so the aim of the hackathon becomes to
solve the problem better. Going further, such hackathon-competition can be organized
in the form of a game. During the preparation phase, you develop an engine that visualizes a battle between solutions. For instance, teams may develop the best algorithm for a
bot that plays ping-pong. An amazing experience for students would be to see how their
bot fights other solutions.

3.2 CASE STUDY 2: Hackathons aimed on Studying Techology
Nowadays any software/hardware product requires lots of technologies to be used, any
research requires broad understanding of things happening (e.g., to invent anything in
network security, one first needs to know stack of technologies from low-level packet
routing to principles of web authorization). Technology-based competitions are needed
for getting real-life practice.
One may think that implementing technological competitions in the form of a service is
much harder than implementing online judges with algorithmical problems. Though,
exmaples exist. For instance, the (HackerRank, 2015) seems to be aimed to cover all
computer science fields with online problems and contests. At the moment of writing
this paper they elegantly introduced online engine for practicing on machine learning
and artificial intelegence problems.
More specific example relates to the cyber-security domain, i.e. exploit competitions or
wargames. Several servicies exist like the aggregator Wargames (OverTheWire, 2015)
that present a platform with sets of intentionally vulnerable websites and servers, or
different exploit laboratories prepared by industrial companies. Students try to exploit
the vulnerabilities learning the basic security concepts and lots of supporting technology
questions. It means, they do the “hacking” in the most original meaning of the term. At
the same time, we suggest to organize team hackathons based on such services in the
form of hands-on sessions for security-related classes.

3.3 CASE STUDY 3: Hackathons aimed on Student Start-ups
Students are an excellent source of brand new ideas and innovations, and by means of
business competitions we can help to reveal their potential. Industry organizes lots of
such events, usually seeking an additional aim of hiring. The most famous example is
the regular Facebook’s student hackathon (Facebook Hackathon, 2015), taking place in
many of top universities internationally. At the same time, universities also started to
realize importance of developing enterprenership and startup-oriented skills. Such regular events like (HackNYU, 2015) and (HackPrinceton, 2015) are great example of university-driven university-industry educational start-up hackathons. In National Aerospace University KhAI we conduct a so-called “battle of start-ups” or generally the Student Hack. Student Hack is a team-based competition of start-up ideas among students
with aim to combine different knowledge and skills and apply them in practice. The

52

following discussion describes the whole picture on our student-preparation methodology and shows how hackathon event is a culmination stage.
According with experience of Computer Systems and Networks Department (CSND),
National Aerospace University KhAI technique of implementation for Start-up-oriented
hackthons are the following:
Stage 1. Students receive first information about start-up as an engineering and business
model during:
›

Lectures on different engineering courses with the examples of successful
projects of students, lecturers basing on CSND and other department/universities experience.

›

Discussion on student conferences, seminars, clubs (similar Club on Communication in IT, Safety and Security Systems Student Club, Young Inventors
Club, etc).

Stage 2. Students learn foundations and more detailed and systemized knowledges in a
special course “Factors of successful employment in IT-industry”. One of the tasks of
the course is to present goals, models, algorithms and best pracrices in start-up (and
spin-off) activities.
Stage 3. Students participate in trainings related to idea generation, selection and fixing
of most perspective solutions, development of business model/plan and so on.
Stage 4. Students develop own projects as start-up prototype with or without CSND
lecturers and researchers, engineers. Consulting centre of young startupers supports development of the projects.
Stage 5. Students participate in competions of start-up projects. The most popular and
effective options are:
›

Start-up crash testing (SCT), which are held for ine start-up team with participation of CSND specialists and invited experts from IT-companies

›

Internal hackathon, the so-called “Battle of start-ups”(BOS) when a teams
present own projects. There are local (usually 4-5 teams), university (8-10
teams on different domains), region and All-Ukrainian BOSs (more 100
teams) supported by CSND, KhAI direction, IT-companies, EU projects.

Stage 6. Implementation of start-up projects, organization of student laboratories and
their transformation in spin-off. An example is laboratory of mobile green technologies
founded at the CSND and realized a few projects (smart light control system, systems
for monitong of energy equipment, system for customs traffic control)
Stages 1-4 of Student Hack develop start-up skills and provide a comprehensive preparation for hackathonn activites. The stage 5, “Battle of start-ups” enhanced with start-up
crash testing by industrial representative results in the comprehensive hackathon experi-
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ence. We have examples of several great projects that were born during this event and
now are intensively developed with the stage 6 (KhAI, 2015).

4

Communicational University-Industry Hackathons

Hackathons can be aimed on establishing new communications or collaborations. We
define Synergy Hack as an event of generating start-up or spin-off ideas by trying to
combine different research, engineering or business domains. The key feature is to have
heterogeneous teams, consisting of professors and practitioners from different fields.
Our case studies are the hackathon-workshop conducted among professors, students and
industrial partners of several universities and companies. Results prove the concept,
because several interesting collaborations were born.

4.1 CASE STUDY 1: Synergy Hack
During two training schools (STraS2014, Chernivtsi; JAS2014, Odesa, Ukraine) we
worked through and implemented into TEMPUS-CABRIOLET networking the techniques of assessing on-going projects of university-industry partners and generating
ideas of new technologies in a hackathon-oriented way. Activities also include selection
and combining/joining of two or more information or close to IT technologies that could
be to bring in synergy effect. Participants of the hackathons split into six teams consisted of professors, engineers and PhD-MSc students, and used a special procedure to analyse effectiveness of the joining for selected technologies.
We have an experience on holding of such hackathons in frameworks of training
schools on TEMPUS projects:
›

TEMPUS CABRIOLET “Model-Oriented Approach and Intelligent
Knowledge-Based System for Evolvable Academia-Industry Cooperation in
Electronic and Computer Engineering” (544497-TEMPUS-1-2013-1-UKTEMPUS-JPHES).

›

TEMPUS GREENCO “Green Computing and Communications” (530270TEMPUS-1-2012-1-UK-TEMPUS-JPCR).

›

TEMPUS SEREIN “Modernization of Postgraduate Studies on Security and
Resilience for Human and Industry Related Domains” (543968-TEMPUS-12013-1-EE-TEMPUS-JPCP).

Three Synergy Hacks were held in Chernivtsi, Odessa and Yaremche, Ukraine (Summer
Training School, STraS2014, July 20-24, 2014; Joint Autumn School, JAS2014, September 7-11; Winter Training School, WINT2015, February 14-19) on the base of
TEMPUS project partner universities Chernivtsi National University and Odessa National Polytechnic University jointly with colleagues from UK, Greece, Russia, Slovakia.
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The topic of Synergy Hacks (SH): Selection and combaining of synergistically perspective ITs.
The SH goals: to receive skills for synergy-oriented express analysis of ITs, propose
perspective pairs (or triplet) of ITs, and suggest general plan of implementation synergetical joint technology (SJT) or SJT-based solution.
Participants: BS-, MSc-, PhD-students of Ukrainian universities, lecturers and engineers of partner Ukrainian and EU universities and IT-companies (30-35 particaipants).
SH-Scenario:
Stage 1. Before hackathon starting one of the experts (university professors or specialist
of IT-company) present interactive lectures on related topic. Topic of the lecture on
STraS and JAS was “Synergy Analysis of ITs: Cloud Computing and FPGA”. In
frameworks of the lecture synergy effects of combaining Cloud and Field Programmable Gate Array (FPGA) technologies was analysed (see one of the slide, JAS2014, figure 1) and general technique to select and implement synergistically perspective technologies (Figure 3) was suggested.
The technique consists of the following procedures:
(1)

Generating of technology pairs. For that can be taken into account existed ITs
and other technologies by use of recources and maturity cycle of «Gartner».
This service includes more than 1900 projects and 75 IT markets
http://www.gartner.com/technology/research/methodologies/hype-cycle.jsp

(2)

Synergy analysis of the getting pairs, selection of the synergistically perspective pairs (technologies A and B):

(3)

›

analysis of the performed functions and their characteristics for technologies A and B;

›

selection of the general functions of technologies A and B and functions
of technology A (B) which can be added to technology B(A);

›

determining of the functions characteristics for the joint technology T
which can be improved due to integration of technologies A and B;

›

determining of the additional restrictions caused by integration of the
tech-nologies A and B.

Suggestions (what and how) to develop joint technology.
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Fig. 2: Gartner’s curve with marked Cloud and FPGA technologies

Fig 3: Technique of selecting sinergetically perspective ITs

Stage 2. 5-6 teams are formed (university, inter-university, university-industry teams,
see Figure 4,5). Every team has structure according with brain stoming method. Depending on SH-task time for development may be different (from 30 mins for express
SH to one day for long-term SH). SH-teams prepare short presentation according with
mentioned technique.
Stage 3. Presentation and crash testing of ideas. For short-term SH teams have 5 mins
to explain main aspects of the project and 10 mins to answer questions.
Stage 4. Selection of perspective suggestions by experts.
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Fig 4: Paticipants of the Synergy Hacks, JAS 2014, Odessa, Ukraine

Fig. 5: SH-teams, JAS 2014, Odessa, Ukraine

Synergy Hack can be aimed on establishing communications in some specific topic, e.g.
considering university-industry relations it can be hiring. Hiring is a default interaction
between university and industy. Usually it is mutually beneficial, though some ethical
questions may arise. For instance, when company attempts to “steel” a productive PhD
student, or when university chooses to teach more theory, so students lack the practical
skills required by industry. A dialog is needed to resolve such situations.
Our case was an industry-university hackathon organized by a startup partner company
during one of the TEMPUS-CABRIOLET meeetings. The aim was to establish the
communication and develop an agreement on competency framework of a student. The
form of team-based brainstorming gave ability to compare different variations and kept
the productive competitive atmosphere. In the result, found out agrrements gave birth to
collaboration on student education in the form of summer internships and light industrylead courses.
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5

Innovative University-Industry Hackathons

University-industry hackathons aimed on innovations are similar to student start-up
competions, except they are focused on larger audience. Educational aspect may take
place only in case of playing around with some brand new technology. At the same
time, innovation does not necessary lead to a start-up or spin-off, the aim can be just to
achive progress in some hard scientific question.

5.2 Case Study 1: Internal Hackathons in Labs and Companies
Internal innovative hackathons can be realized according with the following scenarios:
Scenario “Initiative hachathon-based R&D” (IRH). A team of students and lecturers
takes the initiative and solves the R&D-oriented task according with understanding the
problems of “friendly” company. For that hackathon-based activities support a few key
R&D stages:
›

vision description and specification of the task;

›

generating of idea and principles of development and implementation;

›

research and technique development;

›

architecture design;

›

verification and validation.

IRH-Case study of the CSND. Lecturers of the department after meeting at the Westron
company and discussion of important on-going and prespective projects had organized
MSc- and PhD-student group to develop technique and tool to assess quality and safety
of human-machine interface (HMI) of post emergency monitoring systems. Decisions
made on the different stages using hackathon-based meetings.
As a result standard requirements profile, models, technique and software tool for HMI
assessments were developed (Orekhova, 2012) and presented on the DT Confer-ence
(Figure 6). Besides, developers of CSND received an IP certificate. Engineers of the
company supported the development just as experts in definition of metrics and weight
of HMI quality attributes.The developed technique and tool are used in practi-cum of
MSc course “Human-Machine Interface and Systems Development” and were a part of
PhD dissertation (Figure 7).
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Fig. 6:Tool for HMI assessment, Zilina, Slovakia, 2014

Fig. 7: PhD thesis defence, 2014, KhAI, Ukraine

Scenario “Patenting-oriented hachathon (POH). One of the most important metrics of
innovative activities is coming up with and promoting inventions. This activity is harmonically embedded into education, research and innovation processes of university.
Our approach to education of students in area of copyrights and intellectual properties
(IP) protection is strongly practice-oriented.
Hachathons are effective cases to support creation of invention level solutions and used
to make decision related to patenting and to demonstrate “how to invent in real time”.
Stages of the POH activities are the following:
›

selection of invention-oriented task;

›

distribution of information about holding of the hackathon to involve students;

›

selection of experts from top specialists and inventors;

›

holding of the discussion and making decisions.

CSND students learn IP legislation foundations, techniques of patenting hardwaresoftware solutions and certifying algorithms and programs in frameworks of a special
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course. All students have to develop project of request on patent or certificate. Receiving of patent or/and certificate for MSc-students is obvious part of their study, and patent/certificate copies are appendixes of diploma projects. POH scenario was used to
make decisions related to development and patenting of smart traffic control systems,
cloud systems, adaptive WiFi networks, etc.

5.3 Case Study 2: Public Hackathons Conducted by Companies
Those are the most famous examples of hackathons as competitions. For instance,
AT&T Hackathon helds lots of annual events, uniting developers, students, researchers
and investors all over the world. It combines search for innovations and start-up ideas
with promoting and educating AT&T technologies.
In general, lots of IT companies conduct hackathons and provide different instructions
for the events, e.g. (Socrata, 2015), or guidelines are discussed in popuar media (Kuchinskas, 2015). The only thing we want to suggest from our experience, is that companies often lack to state the two useful rules: (1) teams must be organized in the beginning of the event; (2) idea must be new, not a project implemented beforehand. The first
will facilitate the communicational part and the second will just insure equal conditions
for participants.

6

Conclusions

Modern universities have to become as centres of education, science, technologies and
centres of ecosystems and entreprenership. Important part of this motion is competitionoriented activities and hackthons. Concept of hackathon should be considered in more
wide frameworks as a principle of competition-oriented and creative activity to search
and make decisions for innovative tasks.
Hackathon-based education process in university is very important to teach students to
domesticate new technologies, to develop systems and patent them, to research complex
problems. Our take-away suggestion is to modify research project meetings to hackathon sessions, at least one day a week. It speed-ups the research greatly, especially in
case of large team or a project that involves lots of software development.
Future steps can be connected with more thorough systematiozation of hackathon related goals, activities in context of university-industry cooperation and development tool
support of the hackathon actions.
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Abstract
University research parks (URPs) are technology-based geographical enclaves placed in the surroundings
of a university campus in order to benefit from the knowledge generated in the university and its research
centres. In URPs, information flows from academia to industry, accelerated by a physical proximity.
Despite literature on science parks is rich, there is theoretical gap in the mechanisms that drive the creation of these infrastructures. This paper aims at shedding some light on this matter. First, based on the
literature re-viewed and following the preliminary work of Berbegal-Mirabent et al. (2010) we expand on
the differences between planned and unplanned parks, which differ depending whether the concentration
of innovative activities is based on the presence or the absence of a deliberated creation scheme.
Second, an empirical analysis is conducted. Spanish public universities are clustered according to a set of
inputs related to research outputs. A detailed description for each group follows, evidencing that universities tend to converge in the ways they aligning their resources with their research strategies. The database
comprises infor-mation for the period 2004-2011. For those universities that formalised the URP after
2004, the analysis also considers assessing the impact that the research park has had on the research outputs of the university.
Keywords
University research parks, knowledge transfer, research output, planned-park, unplanned-park

1

Introduction

University research parks (URPs) are a particular type of science parks (SPs) that contribute to the research and valorisation strategy of universities. In a URP the university
acquires a prominent role, acting as the main driver for knowledge creation and
knowledge diffusion (Markman et al. 2005; Phan et al., 2005). Information flows from
academia to business, ac-celerated by geographical proximity.
URPs constitute a potentially important mechanism for university technology transfer
(Leyden et al., 2008). The growth in their number has spurred an important debate on
how these strategic enclaves of innovation and cutting-edge research stimulate growth
and regional eco-nomic development (Link and Scott, 2003). Particularly, literature has
addressed the study of SPs from different perspectives. There is a first stream of research which includes those stud-ies that use economic, geographical, management or
public policy approaches to analyse the performance growth of URPs (Bigliardi et al.,
2006; Link and Scott, 2006). A second bulk of studies comprises those that focus on the
firm-level choice decision to locate on a URP (Ley-den et al., 2008) and those compar-
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ing the economic performance of firms located inside the park with out-of-park firms
(Löfsten and Lindelöf, 2001; Siegel et al., 2003; Squicciarini, 2008). Finally, a third
group of studies analyse the impact of URPs in regional economic de-velopment (Chen
and Kenney, 2007; Hansson, 2007).
However, despite the huge interest among policymakers and industry leaders in identifying best practices in the strategy formulation and operation of such parks, the literature is incon-clusive. Particularly, two questions are still to be answered: Is the concentration of innovative activities based on the presence or the absence of a deliberated
creation scheme? What are the implications of each strategy in terms of university research outputs?
As for the first question, following the preliminary work of Berbegal-Mirabent et al.
(2010) we propose that there are two main strategies, distinguishing between plannedparks and un-planned-parks. On the one hand, planned-parks are the result of the desire
to create a URP from scratch in an attempt to provide the university with a more dynamic environment. The university is provided with one or more buildings with the appropriate spaces, infrastructures and services to attract research groups, promoting their
establishment or growth but also in-ducing firms and knowledge-based companies to
join the project. On the other hand, “un-planned-parks” follow the logic of institutionalizing the endogenous character of a dynamic environment that emerged spontaneously
in the surroundings of the university. This approach first begins with offering to existing
research groups at the university basic service coverage for their daily activities. As
these demands get sophisticated, external firms begin to show interest in being placed
also there. Consequently, specialised management units are required, leading to the
formal constitution of the park.
Regarding the second question, it is widely acknowledged that URPs facilitate
knowledge exchange between academics and businesses, increasing the probabilities to
conduct applied research and commercialise research results. However, to the authors’
knowledge, there is no empirical evidence on the real effect that URPs have on the
quantity and quality of the re-search outputs of their parent organisation (the university).
In this respect, we hypothesise that the effect is going to be positive, although our intuition suggest that universities may follow different patterns. An empirical study based on
the analysis of the Spanish public higher edu-cation system is conducted to verify our
hypothesis.

2

University Research Parks

2.1 Previous Studies
During the last three decades both industry and universities have been submitted to substantial changes affecting their operations and strategic planning. Particularly governing
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bodies have encouraged universities getting involved in the creation and establishment
of URPs.
Under the perspective of a territorial concentration of agents involved in science-based
activi-ties, there are some studies aiming to explain how these spaces have been established. Never-theless, the existing literature in URPs presents a theoretical gap concerning the strategies in the creation of such spaces (Link and Scott, 2007).
Employing patterns of growth and the territorial organization of activities, Cooke and
Morgan (1994) and Braczky and Cooke (1998) distinguished three models that help
explain the origins of the concentration of innovative activity in a given territory: the
“directive”, the “spon-taneous” and the “networking”. The former is evidenced by urban
or metropolitan planned actions where efforts are directed to concentrate high-tech activities through infrastructure planning, usually guided by the intervention of industrial
policy. Examples following this approach can be found in Sophia Antipolis or the Grenoble ZIRST. The spontaneous model is the result of an unplanned spatial concentration
of innovative activity originated by the sum of independent initiatives coming from actors located in a particular area under the umbrella of local and R&D centres. The Silicon Valley or the Oxford Science Park clearly exemplifies this model. Lastly, the third
model provides the territory with a set of institutions conducting both basic and applied
research as well as of industrial firms that operate on the basis of a hierarchical and divided innovative work (e.g. Baden-Württemberg).
In each model the construction of the spatial vision prevails, emphasising whether the
concen-tration of innovative activities is based on the presence or the absence of a deliberated creation scheme. To this extend, the location of a URP seems not to be accidental, since they are settled in areas where resources are available and preconditions
are favourable. Differences lie in the desire to create something from new or to exploit
something exiting by undertaking a formalization process.
URPs’ birth is influenced by many additional factors besides those strictly related with
the technological capacity and the existence of an industrial heritage. Transportation and
commu-nication infrastructures, climate, quality of the workforce, private and public
funding, etc. complicate any effort in determining why, how and where URPs are created. Moreover, ac-cording to Bigliardi et al. (2006) science parks’ mission and strategy
may change overtime, being them usually redefined once the park has come into operation.
From the above, it can be interfered that the concentration of innovative activities is
based on the presence or the absence of a deliberated creation scheme. Next section
elaborates on this classification suggested by Berbegal-Mirabent et al. (2010).

2.2 Planned versus Unplannend Parks
In a planned-park, universities are provided with one or more buildings with the appropriate services in order to attract research groups and firms to locate inside and develop
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their activi-ties there. The park itself is specifically created in order to generate a more
dynamic and crea-tive environment. However, there is no tangible evidence that this
goal will be achieved and that building and spaces that have been created for this purpose are going to be used as the park is drawn prior to starting with the activity. Accordingly, one of the main difficulties that this strategy entails lies in the ability of attracting
a critical mass of scientific talent and knowledge-based companies. A well-developed
marketing strategy is indeed needed to ensure the success of the park in the future.
Planned-parks are usually products of regional governmental initiatives in an agreement
with a university. In order to convince companies to locate there, the initial stages are
mainly con-centrated in attracting renowned R&D firms. However, because the strategy
is so focused in attracting as many companies and tenants as possible, it might happen
that the expected posi-tive synergies between firms and the university are relegated to a
second-tier status. Evidence suggests that better results are achieved if firms that are
actually collaborating with the uni-versity are first invited to join the project. The
growth of the park will be achieved over the years.
Despite the aforementioned difficulties, as any intended action on the territory, parks
created following this strategy are powerful policy instruments that contribute to regional and eco-nomic development. By using housing as an urban proposal URPs help
creating a society of entrepreneurs and innovative corporations.
An important aspect to consider in the decision of where to locate a URP is the current
provi-sion of general services in the area, such as the existence of modern IT services,
transport facilities, proximity to airports, etc. The quality of communication networks is
paramount in order to attract potential dwellers.
A very different strategy is the one followed by unplanned-parks. In this case, parks are
cre-ated as a result of institutionalizing an endogenous dynamic environment, characterised by high quality services that boost research and technology transfer activities. Aiming at improv-ing the externalities and the interrelations between the different stakeholders located in a same geographical enclave, parks are then formalised and specific
units are created in order to man-age all the activities that emerged spontaneously.
Contrary to the strategy of planned-parks, unplanned-parks require the existence of a
critical research mass prior to the formalisation of the park. This includes highly active
research groups, incubator spaces to host spin-offs and advanced services for R&D
promotion and val-orisation, among others.
Unplanned-parks are endogenous in their nature and better suited for universities with
in-creasing levels of knowledge creation and knowledge transfer. As discussed in Section 3.1, universities presenting these features are those that respond to the “entrepreneurial” typology defined by Clark (1998). That is, universities that in a given moment
of their evolution, evi-denced the need to formalize all the activities through the establishment of a management body capable to organise all the different initiatives generated and provide appropriate spaces for the development of new activities.
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Parks created following this strategy are the result of a previous deliberated strategy
which takes advantage of the positive externalities arising from a geographical concentration, an agglomeration of knowledge and a resource sharing policy (Phan et al.,
2005).
Once the park is formalized, these parks persist in their task of incorporating innovative
com-panies and in ensuring that technology gets improved and transferred between the
university and its indoor firms. However, they also need to put an eye in the quality of
their infrastruc-tures in order to remain attractive for corporations not currently involved
in the project. Again, the commercialisation function is also essential in this strategy in
order to attract new partners to locate in the park and thus, complete the clusterisation
puzzle.
Perhaps the main challenge that planned-parks face has to do with the creation of the
specific unit that will be in charge of managing the park. Because prior to the formalisation of the park, the different stakeholders might have worked independently and developed their own ways of operating, the establishment of a new centralised unit might
create some tensions that hamper the relationships between the stakeholders. In this
respect, the development of a trustworthy relationship between these unit and the different stakeholders is of the main de-terminants of collaborative success. The higher the
level of trust between partners, the greater their involvement and commitment in the
alliance. Accordingly, building of an atmosphere of trust is essential in order to contribute to the free exchange of information between committed partners. Once trust is
gained, it encourages the building of routines for knowledge sharing which enables the
collaboration to be maintained over time.
As for the existence of communication networks in the area, in an unplanned park, this
aspect is not as important as in the former case because transportation facilities and IT
services have usually been supplied as a natural response of the spontaneous activity
emerged prior the for-malisation of the park.

2.3 Stakeholders of URPs
URPs have different stakeholders. These can be broadly classified into four groups:
investors (public and private), the region (e.g. represented by governments), firms and
corporations, and the science-based agents (e.g. the university, research institutes and
research centres). Because each of them might have different interests, Table 2 summarises their interests for getting involved in a URP, the advantages/difficulties it represents depending on the creation strategy of the park (planned versus unplanned), as well
as some parameters that they might be used to evaluate the potential of a URP.
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Stakeholders
Investors
(public and
private)

Interest for getting involved in a URP

Possibility to invest in activities and firms with a high-tech component.

Region

Firms and
corporations

-

University,
research institutes/ centres

-

Development of new/old urban spaces.
Contribution to the re-industrialization or economic development of the area.
Specialization of industrial sectors.
Creation of highly-skilled jobs.
Increase the visibility of the region.
Access to human capital, knowledge, and innovation networks.
Assistance in pre-competitive stages of product development.
Use of universities’ infrastructures (i.e., R&D labs) and exploitation of academics’ expertise.
Economic and fiscal benefits for being located in a park.
Facilities for the creation of NTBF (e.g. business incubators)
Outward projection.
Open up new research projects.
Possibility of establishing synergies and knowledge exchanges
with firms.
Availability of high-quality support infrastructures for
knowledge transfer activities
Increase their reputation.

Planned park
The risk entailed is quite high because despite the
existence of the university, the interactions between university and industry have not been
proved nor the technological potential of the
region.

Unplanned park

The park is conceived as a policy instruments to
promote regional development. Doubts regarding
occupancy are evidenced.

The dynamics and endogenous scientific and
technological activities that already exist seem to
guarantee the sustainability of the park.

It implies attracting companies from scratch,
requiring a convincing marketing campaign,
highlighting the advantages of locating there. The
status and the research capacity of the university
are essential. Transportation facilities, the quality
of the infrastructures and IT services are critical
aspects that corporation might value.

Because of the previous activity, there is some
evidence of how the park would form. In order to
attract new firms the promotion strategy should
be focused in highlighting the profits and benefits
obtained by firms already installed.

While universities might positively perceive the
initiative, research centres located near other
universities might show some resistance to
change their location. Probably its establishment
or the creation of new ones would take place after
some years of operation.

Low risk level as there is empirical evidence that
a there is critical research mass and knowledge
flows. Therefore, there is already an ongoing
activity that can be further exploited.

From the university’s viewpoint, formalising the
URP is a unique opportunity for boosting R&D
activity.
Despite the knowledge spillovers generated prior
to the formalisation of the park, the attraction of
new research centres might be subject to the
facilities there are offered in their current locations.

Table 2: Characterisation of the two typolog ies of URPs according to stakeholders’ expectations.
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3

Methodology

3.1 Data and Sample
Data used to test the effect of URPs have on the quantity and quality of the research
outputs of their parent organisation (the university) come from the IUNE Observatory of
Spanish University Research Activity and from the annual reports of the RedOTRI
(Spanish Network of Technology Transfer Offices). Additional information regarding
specific variables comes from the biannual surveys of the CRUE (Conferencia de Rectores de Universidades Españolas). The final database comprises information for all
Spanish public universities (47) for the period 2004-2011.

3.2 Variables
As in any production system, universities are given a set of inputs which and asked to
maximise their outputs, in this case research outputs. This is clearly the case of the public education system. For the purpose of this study, inputs are classified in three main
dimensions: human capital, financial resources and support infrastructures.

3.3 Inputs
Human capital represents the intellectual capital that universities use to attain their objectives. Consequently, human capital, understood in terms of knowledge, abilities and
capabilities provided by individuals constitutes a key determinant to ensure corporate
success. For the purposes of this study, human capital is operationalised using two indicators: 1) the staff engaged in research and teaching activities (faculty members), and 2)
the personnel working in the Technology Transfer Office that provides specific support
to R&D activities.
Financial resources give universities the opportunity to engage in R&D activities. This
effect is particularly relevant in both knowledge creation and knowledge transfer activities as such activities tend to require huge investments. Indeed, previous studies suggest
that there is a positive relation between access to financial resources and knowledge
transfer activities (Landry et al., 2007). In this study we have considered the budget of
the TTO as a proxy of the financial resources.
Knowledge transfer activities heavily rely on the availability of specific infrastructures
that support these activities. The third dimension, support infrastructures, considers the
existence of business incubators and URP. On the one hand, business incubators support
spin-offs during their early development by offering advanced services and facilities for
entrepreneurs with mature or fledgling ideas that could become a business. Accordingly,
the presence of a university-affiliated business incubator should enhance the creation of
spin-off. On the other hand, as previously discussed, URPs stimulate the flow of
knowledge and technology between research groups at universities and firms settled in

68

the park. By being closely located, synergies are expected to flourish among universities
and firms, thus, resulting in an intense research activity. The study of the effect of the
science park is paramount for our analysis.
3.4

Outputs

The first output considers the number of papers published in academic journals indexed
in the ISI Web of Knowledge. Although dissemination of research activities can take the
form of other kind of publications, such as books, book chapters, conference proceedings, reports, etc., there is a common agreement to evaluate research quality using the
number of publications in indexed journals. Moreover, this criterion is the most valued
aspect when evaluating the research performance of professors for promotion purposes.
The second output refers to the number of patents per university. Patents are a way of
safeguarding technological discoveries. Although there is no guarantee that a patent will
be exploited, patents represent a unique asset with a high potential for further market
applications. A university highly committed with knowledge transfer activities will exhibit a higher number of patents; therefore, will encourage its researchers to engage in
valorisation activities.
The third output also emerges from knowledge transfer activities, and it is measured
through the number of spin-offs. University spin-offs result from an entrepreneurial
process initiated in a university setting and are based on the exploitation of a university
development (Rasmussen, 2008). Spin-offs have an important role outside universities’
doors. They are seen as mechanisms able to regenerate the economic activity within the
region through the exploitation of the most up-to-dated technology available at universities.
Lastly, the fourth output accounts for university-industry partnerships. We use the income from R&D contracts through which enterprises and universities collaborate on a
win-win basis. Because the third mission of universities aims at narrowing the gap between science and industry, we consider of great importance including a variable that
captures the economic activity that these partnerships generate.

3.5 Control Variables
Although not included in the analysis per se, several additional variables will be considered when analysing the results, as they might help explain the differences in the outputs produced by each group of universities.
First, the size of the university is controlled, in this case, through the number of students
enrolled in undergraduate degrees. Second, three intermediate outputs of the knowledge
transfer process are considered: faculty involvement in knowledge transfer (faculty KT)
activities, PhD dissertations and the number of invention disclosures.
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3.6 Method
In order to assess the effect that URPs have on university research outputs a nonhierarchical cluster analysis (k-means) is used employing the inputs detailed above. This
analysis is based on the Euclidean distance between vectors of the standardized values
of the variables under analysis (Anderberg, 1973; Everitt, 1980). Through this procedure observations are classified according to the similarities of organizational and environmental dimensions. The K-means cluster analysis requires the establishment of a
fixed number of clusters. This represents the main pitfall of non-hierarchical cluster
analysis, because in many research fields (including social sciences) cluster analyses are
often exploratory. This paper adopts two approaches to corroborate the number of clusters and the validity of the analysis. First, we calculate the Calinski and Harabasz (1974)
statistic that maximises the CH(k) index, obtaining 4 groups (pseudo-F value: 282.97).
Second, a discriminant analysis further validates the cluster analysis. The results from
the discriminant analysis indicate that a four-way division is appropriate.
Because of some missing information, not all universities have been clustered for all
years. In average, for 6 out of the 8 years under analysis, data were complete for all
clustering variables. Nevertheless, six universities have been excluded from the analysis
because it was not possible clustering them in any of the years studied. These universities are: Illes Balears (UIB), Oviedo (UNIOVI), La Rioja (UNIRIOKA), Rovira i Virgili
(URV), Politécnica de Cartagena (UPCT), and País Vasco (EHU).
Results of the cluster analysis, show that universities tend to remain in the same cluster
over time. Only in 7 cases (UA, UC3M, UCLM, UPC, UPM, UPV and USC) universities moved from one group to another. However, once the change took place, they position in the new cluster is sustained in the subsequent years. Therefore, these universities
are classified based on the most recent group where they are clustered.

4

Results and Discussion

From the cluster analysis, a consistent categorisation of universities is obtained (see
Table 3) with four different groups.
Cluster 1 comprises those universities that have the greatest critical mass of faculty
members, but they have a limited number of TTO staff supporting research activities.
As for the budget they are second ranked, but quite far from that of universities in cluster 3 (in average, 66% less). Although all of them had a research park in the years surveyed, only half of them (55%) had a business incubator. Control variables indicate that
these universities are quite large, with a very high number of students enrolled and theses defended by year. All these inputs suggest that the resources for conducting research
activities are quite favourable. Indeed, in absolute terms, universities in this group are
very active in transferring research outputs to the marketplace through spin-offs and
patents (first and second ranked, respectively). Also, income from R&D contracts and

70

publications in scientific journals are remarkable. However, when considering the ratios
of productivity, they results are not that good, particularly in terms of spin-offs and invention disclosures. All universities in this group have a URP in the first year under
analysis. Because data before 2004 are incomplete, it is not possible to assess the effect
of the formalisa-tion/creation of the science park over research outputs.
All in all, this path suggests that although these universities have the potential and possess the resources to transform knowledge into marketable results, only a little proportion of their faculty members is engaged in KT activities. Incentives to actively participate in KT activities seem therefore to be rather low or inefficient.
Variables

Cluster 1

Cluster 2

Cluster 3

Cluster 4

2,740.03

643.95

1,734.96

1,420.23

(695.50)

(255.24)

(743.03)

(176.68)

12.29

10.44

37.99

14.73

(2.95)

(6.75)

(17.18)

(9.00)

622.06

328.90

1,936.20

538.03

(209.24)

(205.48)

(768.65)

(257.40)

0.55

0.52

0.74

0.58

(0.51)

(0.50)

(0.44)

(0.50)

1.00

0.88

0.98

0.77

(0.00)

(0.32)

(0.15)

(0.42)

1,765.03

396.90

1,350.28

1,069.74

(570.32)

(167.47)

(899.18)

(760.18)

14.00

4.11

15.15

6.55

(6.94)

(3.36)

(12.21)

(5.52)

4.13

1.38

4.04

2.60

(3.89)

(1.69)

(4.49)

(2.77)

13,799.10

4,185.08

22,750.07

9,001.82

(7371.60)

(3055.21)

(19864.18)

(5701.37)

60,080.08

15,488.04

33,832.38

30,098.88

(12524.75)

(6037.95)

(12130.25)

(4733.83)

657.00

317.63

981.90

485.40

(278.97)

(163.21)

(689.18)

(346.43)

427.81

71.31

244.30

216.02

(197.95)

(35.85)

(142.08)

(138.81)

30.69

10.09

41.80

22.82

(15.70)

(6.69)

(34.28)

(16.30)

4

22

6

6

Faculty

TTO staff

Inputs

TTO budget

Business incubator

URP

Publications

Patents
Outputs
Spin-offs

R&D contracts income

Students

Faculty KT
Control variables
PhD dissertations

Invention disclosures
Number of universities

Table 3: Descriptive statistics for the cluster analysis.
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Results for cluster 2 suggest that universities in this group lack internal resources and
capabilities. This resource shortage is observed in terms of human capital, both in the
number of faculty members (either involved or not in KT activities) and TTO staff.
They also have a restricted financial capacity and the availability of appropriate research
infrastructures for the development of their daily activities is limited. Moreover, universities in this group are characterised by their limited size (lowest average number of
students enrolled). Notwithstanding, despite not having the best environmental conditions, they are doing quite an efficient use of the resources. While in absolute terms the
performance in all outputs is rather low compared to the levels reached by universities
in other clusters, when looking at the production rates, their results are promising. Accordingly, their success may rely on a reduced but highly skilled faculty that enables
these universities to take full advantage of their knowledge stock (in terms of patents)
and learn from their recent entrepreneurial experience through an efficient use of resources.
An in-depth analysis of the universities in this group reveals the positive effect played
by the URP. While research outputs of these universities have not suffered from significant changes in the recent years, since the creation of the science park, the research performance of these universities have indeed experienced a statistical significant improvement (measured in terms of research outputs), giving empirical support to our initial intuition.
The main common feature shown by universities in cluster 3 relates to their access to
human and financial resources, together with the existence of advanced infrastructures
supporting research activities (business incubator and URP). It is important to highlight
that in this group we find the three polytechnic universities, Universitat Politècnica de
Catalunya (UPC), de Madrid (UPM) and de Valencia (UPV), clearly focused on engineering degrees and traditionally more involved in commercialising research result to
the marketplace. The six universities that fall into this cluster respond to the “entrepreneurial university” defined by Clark (1998). They enjoy a favourable environmental
setting that allows them to effectible transform inputs into research outputs. Indeed,
these universities have focused their efforts on a unique direction, pledging their resources and commitment to the creation of knowledge with potential commercial applications (patents), and its subsequent valorisation in the marketplace (spin-offs). Also
university-industry partnerships (measured through R&D contracts income) result in
lucrative agreements for the university.
Similar to cluster 1, all universities in this group have a URP in 2004 (with the exception of UPC, formalised in 2005); consequently, we cannot evaluate the impact that the
formalisation/creation of the science park had over research outputs.
Finally, universities in cluster 4 have a restricted availability of resources, being normally second ranked in the provision of the different inputs, except for the existence of
an affiliated URP, indicating that until recently, some of the universities included in this
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group have not yet formalised/created a research park. As for the research outputs (both
in absolute and relative terms) these universities do not seem to excel at in any of them
compared to other clusters. In average, universities from this group tend to be second or
third ranked depending on the indicator. Notwithstanding, it appears that they are more
comfortable disseminating research through publications than through more marketoriented outputs.
From this group, several universities deserve further attention regarding the impact of
the URP. Since the formalisation of the URP of the Universitat Autònoma de Barcelona
(UAB), the number of invention disclosures, patents and R&D contracts income has
substantially increased. Universidad de la Laguna (ULL) also exhibits a similar behaviour. Prior to the creation of the park, this university had not issued any patent and revenues coming from R&D collaborations with firms where limited. Since the establishment of the park, these activities are increasingly growing. Similar is the case of Universidad de Valladolid (UVA). UVA’s URP boosted spin-off creation and help more
than doubling the conversion rate of invention disclosures into patents. Universidad de
Zaragoza (UNIZAR) also experienced a growth in the number of invention disclosures
and patents; however, the economic crisis hindered the sustainability of these activities.
Despite the positive effect of the URP (records in 2007 and 2008 were highly promising), some inputs and outputs (e.g. TTO budget, R&D contracts income and spin-off
activity) were considerably affected by the economic downturn.
To sum up, all these cases exemplify to some extent the positive effect of the research
park. URPs act as a catalyst for the achievement of universities’ research outputs, while
contribute to regional development and economic growth.

5

Concluding Remarks

Among the different typologies of science parks, it is possible to distinguish those parks
that are closely related to a university. These parks, namely university research parks
are of great interest as they fulfil with the specific task of adding well-equipped infrastructures for academic R&D but they also demands a highly structured strategy to facilitate research commercialization. URPs are expected to strengthen the universities’
capacities and help them to accomplish with their missions, particularly in their contribution to regional development.
Universities started building up these spaces very rapidly as a result of different policies
designed to foster knowledge transfer activities. An analysis of the strategies that were
followed and the mechanisms that drove the creation of these infrastructures deserves
further attention. Prior literature on URPs arises several research questions which have
been driven the present research: Is the concentration of innovative activities based on
the presence or the absence of a deliberated creation scheme? How URPs have helped
universities improving their research activities?
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As for the first question, and based on evidence, we posit that two opposite strategies
exist, depending on the desire of starting and building something from scratch or based
on a previous spontaneously innovative activity that pushes the formalization of a park.
Accordingly, we distinguish planned parks versus unplanned ones. While the formers
respond to an internal design and a planned structure in the latter the desire to establish
a park results from an organizational need to align in a systematic way the sum of individual activities that have emerged around the university. Both strategies have been
presented and their implications have been discussed.
As for the second question, using a comprehensive database, we have grouped Spanish
public universities using human capital, financial resources and the existence of advanced support infrastructures for the development of R&D activities as clustering variables. Four groups emerged, showing that there are similarities in the patterns fol-lowed
by Spanish universities when it comes to explain the way they shape and align their
resources with their research strategies. For each group selected cases have been analysed, highlighting the positive impact that the formalisation/creation of a research park
has had on university research outputs.
An important limitation of this study refers to the lack of a comprehensive database with
specific indicators of Spanish science parks (e.g. number of firms located in the park,
economic performance, etc.). Also, it would have been interesting having access to data
before 2004, as many Spanish URPs started operating in the late 90s. Further research
endeavours should now be directed towards improving the understanding of the implications that entail following each of the two creation strategies previously described
(planned and unplanned). Because of the aforementioned lack of information, studies
addressing this issue should be conducted under a case study focus.
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Abstract
Co-creation is any form of interaction between the initiator and the participating consumers with the aim
of creating a new or improved product / service and/or to achieve an experience for these and other consumers. For events, involving the public, co-creation is more than a way to create cost effective products
or generate publicity: being involved creates a visitor experience that is part of the core business of an
event organization. Co-creators are strongly motivated to attend the event and often invite friends, family
and / or co-workers. For this reason, many event organizations want to offer co-creation, but are uncertain
that they can execute the co-creation process well. Here we report on our study of the use of co-creation
in the Dutch festival sector using questionnaires for the public, focus groups of event organisers and an
analysis of social media and festival websites. We discuss various ways to involve the public both in the
creative process and in tasks like generating publicity, and how to effectively communicate a call to action to the public and sponsors. We give decision trees to help in making this process easier.
Keywords
co-creation, brand loyalty, strategy, events, festivals, public involvement

1

Introduction

The festival and event sector is a diverse sector with significant influence on the music
and media industry, the cultural sector, city and region marketing and tourism. People
spend significant amounts of their spare time attending festivals, usually with friends,
relations and family. For these reasons festivals play an important role in the fabric of
society and certain subcultures, especially among youngsters.
In this paper we report on a follow up of our book “Festival beleving” (van Vliet 2012,
(in Dutch) where we note that there is a large and growing need to get a handle on cocreation in the organisation of festivals and events. We define co-creation as any form
of interaction between the initiator and the participating consumers with the aim of creating a new or improved product / service and to achieve an experience for these and
other consumers (Out, 2013). Involving the public in creating a product or service, has
been widely recognized as a way to create new services and products at reduced cost. In
addition, co-creation creates an opportunity to create brand loyalty with the public.
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Over the years we found that there is considerable interest in co-creation and the closely
related crowdsourcing in general. The reasons for this interest differ. In the event and
cultural sector the main interest is in deepening the experience of visitors and creating
more visitor involvement. In the commercial sector, co-creation is often positioned as a
cost effective way to get work done without losing control, often referring (wrongly) to
the idea of open source as an example of where the “crowd” automagically creates or
improves software. A theme recurring in all sectors is the generation of publicity and
woe potential funders. In fact in advertising, co-creation is essentially considered as a
focus for a publicity campaign, which may cost, rather than generate, money.
Here we focus on co-creation in the festival and event sector. However, we have deliberately chosen not to restrict co-creation to only include creative engagement and deepening of experience. This is in part because of the signals from other sectors, and in part
since during our research it became clear that for festival and event organisations, other
aspects like publicity, involving volunteers and pleasing sponsors were every bit as important as the creative involvement of the public. The aim of this paper is therefore to
clarify the different merits of different forms of co-creation and in particular the corresponding media strategy.
For events, involving the public, cocreation has an additional importance. Being involved creates a visitor experience that is part of the core business of an event organization. Co-creators are strongly motivated to attend the event and often invite friends,
family and / or coworkers. For this reason, many event organizations want to offer cocreation, but are uncertain about the way to proceed. Organizations ask questions like:
“How can we collect ideas from the public? How can we make transparent what we do
with the ideas? Which parts of our event can be co-created by the public? How do we
communicate to the public that it’s possible to join parts of the organization? How much
time and money does it take to make co-creation possible?”. In this paper we focus on
two questions:
›

In which ways do co-creation and participation of the public play a role in the
involvement with and loyalty to a festival or event?

›

Which media strategies can be used to improve involvement of the public and
brand loyalty?

In fact we give a decision tree to help decide on where to put efforts.
The organisation of this paper is as follows. In section 2 we discuss related work. In
section 3 we describe our research methodology. In section 4 we describe results and in
section 5 we reach conclusions including recommendations for using co-creation including decision trees for achieving different goals.
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2

Related Work

Whether a consumer or visitor likes to participate in a process of co-creation depends
on several factors. Katz et al., (1974) place this in the context of gratification theory
stating the main customer motives as: social integrative, personal integrative, learning,
and hedonic benefits. Dvorak (2013) states that it is essential for customers to be motivated to participate in co-creation activities and that enjoyment and implication with the
product were identified as having the highest significant impact on the motivation towards co-creation. Roberts et al. (2013) find that motivations towards co-creation appear to differ across types of co-creation efforts. Innovating independently of the firm
appears to be driven by egocentric motives, innovating as part of a community appears
to be driven by altruistic motives, and innovating directly in collaboration with the firm
appears to be driven by opportunity- (or goal-)related motives. But from an event organization point of view it’s important to respond to these motivations to distinguish themselves. To quote him“True distinctiveness (...) can be achieved more realistically when
visitors have the opportunity to participate in creative activities themselves”.
Event organizations are looking for ways to involve their audience in the organization
of their event. In Van Vliet et al. (2012) a list is made of categories that are related to
the organization of an event which can influence whether a visitor decides to visit an
event or not. These categories are called the festival DNA:
›

Program: the performances and activities that take place at the event

›

Information and marketing: on the one hand the marketing activities to promote the event, on the other hand information like an event guide, phone
numbers, staff and signs at the event space

›

Food and drinks

›

Comfort amenities: the parts of an event that lead to a comfortable and safe
feeling (for instance clean toilets, places to relax, first aid)

›

Transport: the accessibility of the event, e.g. enough parking spots, facilities
for visitors with disabilities

›

Price: prices at the entrance as well as the prices for food and drinks

›

Location of the event

Organizations can ask their audience to co-create on each of these categories.
In Brussee et al. (2013) we identified several cost and benefits of crowdsourcing, many
of which also apply to co-creation on events. Based on different benefits we identified
four types. In the Produce version the focus is on the product that is created or the service that is provided. In the event co-creation context one could think of performances
being staged by the public or the public providing services like food and drink. In the
rate or value version, the emphasis is on bringing out what the public appreciates best
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and help of the public is asked to actively show or rate products or services possibly
suggesting improvements. In the festival co-creation context this would translate in an
invitation to rate different acts on the festival and suggest new acts for future versions.
In the facilitate version the public is asked to make something possible, financially, by
providing resources or doing work. In the festival co-creation context this translates in
sponsering and crowdfunding or volunteers helping to make a festival a success. Finally
there is the version geared towards publicity, the hope that asking for public involvement will create a “buzz” that creates and amplifies publicity. In the festival context this
often involves involvement on social media implicitly or explicitly asking the public to
push publicity around a festival to their friends, by asking the public to interact with the
festival organisation.
We also identified different costs: a certain lack of control, which therefore requires
effective and time consuming communication with co-creators, breaking up tasks in
manageable pieces with realistic deadlines, quality control and handling co-creators that
do not live up to expectation, and managing the expectation that things run themselves
and the organisation is therefore superfluous. All of these may apply to co-creation of
events context. We also identified the need to deal with an infrastructure that can be
used by co-creators which may be less of a point in the co-creation on events. Following
Holley (2010) we identified several useful recommendation to organise crowdsourcing
which are also useful in the co-creation on events context: set clear targets, create tasks
that tickle people’s interest and feeling of pride, create and woe your community, and
set up an easy to access and easy to use infrastructure for internal organisation that
builds on readily available rather than specialised tools. The crowdsourcing canvas
(www.battleofconcepts.nl) provides a good “checklist” of issues in a nice visual form
focussing on the required skills, motivations and infrastructure.

3

Methods and Project Discription

We used quantitative and qualitative methods to collect input on our research questions
from event organizations and visitors. We chose to get input from these two sides to
investigate whether the purposes and results to use or join co-creation are similar or
different for both parties. Insights in these similarities and differences determine whether co-creation can be used as an instrument.

3.1 Organizations
We considered the ways that event organizations are currently asking their audience to
co-create. Specifically, we considered the categories of the festival DNA that people
were asked to participate in. To answer this question we scanned 140 Dutch event websites from the list of the Dutch Festival Agenda and scored the different categories in
which they tried to activate their audience. For example a festival organizing a band
competition, is scored under the the festival DNA categorie 'program’.
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In addition to this quick scan, we used a social media monitor developed partly for this
project with which we collected all tweets, facebook and instagram posts from all festivals from the the Dutch Festival Agenda list. We then filtered the messages based on a
number of keyword related to co-creation. This was non trivial because festivals are not
actively using the term co-creation in their social media posts. We eventually settled on
the words co-creation, help, volunteer, project names of projects that we knew where
co-creation projects and festival names that were known to have a co-creation project.
To further restrict the messages we selected 1500 tweets and 600 random Facebook
posts that contained the chosen keywords The tweets were further classified by 3 members of the research group and when a majority of the classifiers determined that a tweet
or post was related to co-creation we counted it as being a post on co-creation. Instagram could not be used because, being image based, it does not allow textual filtering.
We collected input from event organizers who already embedded co-creation in 11 interviews. We asked the organizations why they used co-creation, in what way, and what
deliverables came out of these projects. We also asked them how they defined cocreation. In addition, we organised two workshop sessions for organizations. The main
goal of these workshops was to explore the results they wanted to achieve and which
barriers they were experiencing. To stimulate the discussion we used the Media Strategy
Game (van Vliet et al. 2013), a board game that makes professionals aware of the
choices and opportunities involved in developing a communication strategy. By playing
the game, assumptions about objectives and results are made explicit and awareness is
created for the activities needed to achieve objectives. The game therefore serves to
stimulate discussions and provides insights for the development of an efficient media
policy. But it also gives insights into the barriers that are experienced. 15 festival and
event organizations participated in the workshops.

3.2 Visitors
Data from event visitors and potential visitors were collected by focus groups and questionnaires. In three focus groups the (potential) visitors talked about their motivations to
participate. What are the incentives? What are barriers? And how do they want to be
approached by organizations? The questionnaires were conducted at Festival de Beschaving in Utrecht. Students distributed these questionnaires among the visitors. We
asked questions about the idea tree, a co-creation concept in which visitor could write
down ideas for the next edition on a leaf and hang it in the tree. How important it is for
visitor to give an opinion on the festival, how important is it that the organization will
listen, whether the visitor feels more connected to the festival whether he or she wants
to implement their own plans? We performed a descriptive analysis on the results.
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4

Results

Organisations don’t use evidence-based methods in co-creation. Interviews indicate that
organizers neither know how to use co-creation, nor know why they want to use it. In
the end the main goal for every organization turned out to be more profit, but each organization first gives other reasons, for instance an opportunity for visitors to get experience in event management, or to create new creative ideas for the event.
After playing the Media Strategy Game the organizations we identified three main goals
for using co-creation: 1. more involvement, 2. more visitors, 3. more partners. They
were very interested in a deeper experience and curious about what more public involvement could bring. At the same time specific ideas were not very concrete, and
most of the event organisations showed a clear reluctance to lose control over their
event. The visitors indicate that their main reasons for co-creation are the need to be part
of an event organization, collaborate with others with the same interests, and their need
to see their own creations at an event. The interviews and focus groups with events and
visitors also give an indication of the rules that have to be applied by an organization in
order to run the co-creation process smoothly:
›

Set a clear goal

›

Give clear guidelines and boundaries

›

Don’t use the word ‘volunteer’

›

Anticipate on a shared feeling

›

Give enough recognition

›

Show what you have done with the input

Results from the questionnaires at “Festival de Beschaving” indicate that visitors think
it’s most important that an organization listens to their ideas. It’s less important that
they can play their own part in the implementation of their ideas. Overall the results
imply that participation isn’t very important for these visitors.
N

Mean

I think it’s important that a festival organization listens to the
ideas of the audience

497

3,97

I think it’s important to give my opinion about the festival

497

3,12

I feel more connected to the festival when I can contribute
ideas can contribute ideas

498

3,08

I am more satisfied with the festival when I can contribute
ideas

494

2,85
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It’s important that the organisation is transparent about what
happens with my idea.

496

2,73

I think it’s important that I can assist in the implementation
of my idea

496

2,49

Note. Scale runs from 1 totally disagree to 5 totally agree

In the social media monitoring experiment we found that even with the prefiltering we
did, only 31 (2%) of the tweets and 24 (4%) of the Facebook posts actually referred to
some form of co-creation. The selected examples from the quick scan and social media
monitor indicate that currently, co-creation in festival is focused on the program, in particular on band competitions and DJ contests (Figure 1). Eventorganisations hardly ask
input on festival DNA information & marketing, food & drinks, comfort amenities,
transport, prices or location & setting. However, in the selected examples we had not
taken into account calls to retweet or post as we had not categorised these under cocreation, and with talent hunts being wildly popular in the Netherlands, the attention for
band competitions and DJ contests probably serves, in part, a marketing role.

Figure 1 Distribution of posts and tweets over DNA categories

5

Conclusions and Recommendations

In this paper we discussed the intended use and actual use and of co-creations. The results of our investigations show a rather sharp contrast between the stated goals and
willingness of event organisers to participate in co-creation and create more (brand)
involvement and the actual willingness and energy put in into doing so. Apart from a
very few that have given co-creation a specific place in the event program, most event
organisations seem to see co-creation primarily as something that has to be controlled
and is good for public relations. In particular the social media stream produced by festivals when they mention co-creation at all focusses on contests and talent hunts, which
can be nicely organised, popular and are good for creating publicity. Conversely, visi-
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tors are eager to have their voice heard and their ideas worked out but are not all that
willing to actually help realising their plans.
One has to wonder whether this is not at least in part due to expectations. At least in the
Netherlands, co-creation is strongly associated with creative, free-style activities. Such
activities are often welcomed at events and festivals, but usually on a somewhat organised basis. This is not surprising given that organising such events involves lots of risks
and sometimes chaos. In addition, essentially all events have to create publicity and
many need volunteers and or sponsors. It therefore makes some sense that actual activities in this area are geared towards the somewhat controllable popular versions that still
create a sense of involvement and event and activities to engage sponsors, volunteers or
other partners. In figures 2,3 and 4 we have collected a decision tree to help decide
whether co-creation is actually a useful approach to reaching a goal and which activities
and media strategies are useful when pursuing this goal using co-creation.

Figure 2: decision tree for reaching more involvement
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Figure 3: decision tree for reaching more collaboration
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Figure 4: Decission tree for reaching more visitors
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Abstract
Much has been written about the crucial role that universities play during the transformation from a
knowledge society to an entrepreneurial society as well as their importance for economic development.
Numerous frameworks have been developed and studies conducted to assess the impact of universities.
However, universities themselves underwent changes and their entrepreneurial activities have always
been accompanied by scepticism and concerns. Some of them, such as the concern that there will be a
shift from basic to more applied research, have, at least partially, been addressed. Our understanding of
the dynamic behaviour is, nonetheless, still limited. This paper will enhance this discussion by applying
systems thinking and the development of system archetypes at different levels of the university, namely
for the top management, the department level and for individual academics. This systems perspective
enables the identification of (unintended) consequences caused by feedback loops and the inclusion of
soft factors such as the academic culture. Based on the insights provided from systems thinking, prescriptive actions are recommended. These action steps will support the decision-making at different levels
within universities to avoid unintended consequences. Awareness of the potential unintended consequences is crucial for university management as well as TTO managers and even policy makers on the
regional and national level. Considering these potential effects supports crafting more effective strategies
and policies towards a sustainable balance between entrepreneurial activities and universities’ contribution to society and economic development as well as unbiased research conducted at universities for the
sake of the truth. Suggestions for further research are outlined.
Keywords
Academic research, academic entrepreneurship, entrepreneurial university, unintended consequences,
system archetypes, policy

1

Introduction

Universities are an important source for innovations (Chesbrough, 2006) and a driver of
technological change in the knowledge economy (Audretsch, 2014; Guerrero, Cunningham, & Urbano, 2015). From a business perspective, the focus has recently shifted to
earlier stages, from open innovation to open science (Friesike, Widenmayer, Gassmann,
& Schildhauer, 2014). In order to cope with these expectations, most univer-sities have
added knowledge exchange and entrepreneurial activities to their mission as a third pil-
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lar (Carlsson & Fridh, 2002; Rasmussen, Moen, & Gulbrandsen, 2006). This has led to
a diverse portfolio of activities that can be summarised as academic entrepre-neurship
(AE) in addition to conduction research and teaching. These activities typically involve
licensing university intellectual property (IP) to companies and entrepreneurs, consulting, the creation of spin-offs, contract or collaborative research, informal advice and
public lectures (Abreu & Grinevich, 2013; Bradley, Hayter, & Link, 2013). Furthermore, universities tend to initiate and develop an entrepreneurial ecosystem and,
hence, take over additional responsibilities of other institutions (Graham, 2014).
In sum, entrepreneurial activities of universities go beyond their traditionally established roles of teaching and research. Academic entrepreneurship has received tremendous attention within the academic community (Rothaermel, Agung, & Jiang, 2007).
The benefits to society and economy have been widely discussed and the intentions behind an increase in academic entrepreneurship are clearly defined. But what about unintended consequences? These changes in universities’ missions, the increasing linkage
between academia and industry and academic researchers who spend more time on entrepreneurial activities have ever since been accompanied by scepticism. The main concern is that these entrepreneurial activities could negatively impact academic research
(Rosell & Agrawal, 2009). Thus, the question emerges whether universities are still
conduction research for the sake of research or will they become service providers to the
industry and dependent knowledge hubs in innovation networks (Poyago-Theotoky,
Beath, & Siegel, 2002)?
Behrens and Gray (2001, p. 179) pointed out that there is not “a lively debate on the
subject”. The existing literature on potential drawbacks or unintended consequences of
university-industry relations has increased in recent years and most studies that have
been conducted rejected the concerns, but we are still far away from a lively debate.
Most of the studies have only considered discrete aspects such as the patenting behaviour and not much work has been done considering the big picture and what might hold
the balance between benefits of AE and unintended consequences. This paper enhances
this discussion by applying systems thinking and the development of system archetypes
at different levels of the university (Galbraith, 1998; Wolstenholme, 2004). This systems perspective allows identifying (unintended) consequences caused by feedback
loops (Richardson, 1999) and the inclusion of soft factors such as the academic culture.
Based on the insights provided from systems thinking, prescriptive actions will be provided (Braun, 2002; Kim, 2013). In addition, this paper will use this a novel perspective
to evaluate whether the increase in entrepreneurial activities by universities will lead to
a Matthew effect among universities (Merton, 1968).
Awareness of the potential revenge effects is crucial for university management as well
as TTO managers and even policy makers on the regional and national level. Considering these potential effects supports crafting more effective and sustainable strategies.
With regard to the university, internal regulations and its strategies for outreach activi-
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ties need to address these consequences and incorporate potential remedies and modifications.
The remainder of this paper is structured as follows. Chapter 2 provides a review of the
existing literature regarding the relationship between entrepreneurial activities and academic research. Next, a brief overview of systems dynamics and generic system structures, also known as systems archetypes, is presented as a basis for the evaluation of
academic entrepreneurship in chapter 4. Concluding thoughts and suggestions for further research will end this paper.

2

Entrepreneurial Activities and Academic Research

Driven by the ideas from Humboldt, universities have been recognised as a place where
students and academics are united in research and teaching and that there are no formal
ties with industry (Krücken, 2003). Since universities started to become increasingly
entrepreneurial, there has always been scepticism and concerns that this might impact
the integrity of academic research. According to Rosell and Agrawal (2009, p. 1), these
issues can be divided into three categories:
(1)

“A shift in focus from “basic” to “applied” university research

(2)

A decline in the quality of university inventions

(3)

A decline in the dissemination of knowledge associated with university inventions.”

These concerns have been partially addressed in the existing literature. An extensive
body of literature has focused on the effects of patenting on research. Geuna and Nesta
(2006) noted that licensing does not yield profits for most universities but does generate
significant revenues for some universities. Furthermore, they identified that patents and
publications accompany each other. Especially top scientists were found to produce
both, publications and IP available for commercialisation. It is not an either-or between
the two, publications and patents are strongly related (Stephan, Gurmu, Sumell, &
Black, 2007).
This is consistent with the outcomes of other studies. Lowe and Gonzalez-Brambila
(2007) found that academics who have started spin-offs are more prolific researchers in
terms of their citation counts and subsequent publications. The same conclusion has
been drawn for patenting activities (Azoulay, Ding, & Stuart, 2007, 2009; Thursby, Jensen, & Thursby, 2001; Thursby & Thursby, 2011a). Agrawal and Henderson (2002) did
not find evidence that the number of patents is correlated to the number of publication
but to the citation rates instead. On the other hand, Carayol (2007) identified that academics who published in journals with a higher impact factor are more likely to pa-tent.
A decline in basic research and a shift towards applied research was not supported in
different studies (Thursby & Thursby, 2011c; Van Looy, Callaert, & Debackere, 2006).
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Licensing activities increase both, basic and applied research. However, the amount of
applied research conducted tends to grow faster (Thursby & Thursby, 2011c).
A few researchers have gone beyond these measures and focused on academic culture
and the predominant mind-set in academia. Behrens and Gray (2001) investigated the
unintended consequences of collaborative research between industry and university.
They found no support in their study that industry sponsorship negatively affects research outcomes or the experiences of graduate students involved in these research activities.
Using the example of Johns Hopkins University, Feldman and Desrochers (2004) provided reflections on the relationship between technology transfer and academic culture.
They noted that “[c]ulture is an illusive attribute that, while impossible to quantify, is
nevertheless real and persistent” (Feldman & Desrochers, 2004, p. 124). Changing this
is a long-term undertaking, and may not even be worth it as the American university
systems was successful by having institutions that conduct research for the sake of research. Kumar (2010, p. 324) drew the same conclusion that “the key to achieving responsible commercialization of research is to balance the Bayh-Dole ethos with the traditional Mertonian norms of academic research.”
With licensing as the traditional means of technology transfer as a starting point, entrepreneurial activities by universities have evolved into a diversified portfolio, including
licensing university IP to companies and entrepreneurs, consulting, the creation of spinoffs, contract or collaborative research, informal advice and public lectures (Abreu &
Grinevich, 2013). Due to this diversified portfolio, an evaluation of potential unintended
consequences becomes even more important. Benefits and drawbacks of academic entrepreneurship have been outlined and some of the general concerns have partly been
rejected but our understanding of how and why academic culture and the mind-set
among academics as well as entrepreneurial activities reciprocally affect each other dynamically is still limited.

3

System Dynamics and Systems Archetypes

System dynamics is widely used as an interdisciplinary approach to understand and
manage the complexity of dynamic systems in a variety of fields. The aim is to help
managers and policy makers in dealing with changing environments and complex information feedback structures and support their decision making (Sterman, 2000). The
basic principles of SD are the endogenous point of view and feedback thinking (Richardson, 2011). Forrester (1968, p. 4.2), who developed system dynamics at MIT in the
1960s, clarifies that “in concept a feedback system is a closed system. Its dynamic behaviour arises within its internal structure. Any action which is essential to the behaviour of the mode being investigated must be included inside the system boundary.” As a
consequence, the endogenous point of view leads to feedback loops (Richardson, 2011),

90

but, on the other hand, feedback loops are a requirement for the endogenous perspective
and build its structure (Richardson, 1999).
There has been significant work on the importance of generic structures, “both as free
standing devices to aid model conceptualisation and as a means of disseminating insights arising from models” (Wolstenholme, 2003, p. 7). There are four totally generic
system archetypes, the four possible combinations of a reinforcing and a balancing loop.
Further semi-generic archetypes have been developed that can be traced back to the
original generic archetypes (Senge, 2006; Wolstenholme, 2003). Although there have
been concerns (Forrester, 1994; Homer, 1996), these archetypes have proven to be effective in practice by providing system insights (Lane & Smart, 1996).
System dynamics is built around the distinction between endogenous and exogenous
factors (Forrester, 1961). Defining the boundaries of a system is, hence, crucial, particularly for system archetypes (Wolstenholme, 2003). System archetypes implicitly emphasise on unintended consequences within these boundaries based on actions or implemented policy changes. According to Tenner (1997), unintended consequences can
be categorised in five distinct revenge effects (rearranging, repeating, recomplicating,
regenerating and recongesting). Unintended, however, does not generally have to be
mistaken for undesired (Merton, 1936). These revenge effects are not the same as side
effects and more than just trade-offs, and caused by the fact that intentions are not the
same as results (Tenner, 1997).

4

Systems Perspective on Academic Entrepreneurship

The kind of research that is performed at a particular university depends on a variety of
factors, such as the mission of the university or the individual scientist’s preferences and
strategic decisions. Galbraith (1998) applied system dynamics, and system archetypes in
particular, to the management of the Australian university system and single universities
within this system. As national policies promote competition between universities, he
recognised that individual university policies have transferred this competition to research groups and faculties as well as departments and schools. This categorisation will
be used to evaluate the unintended consequences of academic entrepreneurship at different levels and to provide prescriptive actions. One modification will be made as at
the lowest level, the individual researcher is considered and in the middle, the unit of
analysis are departments.

4.1 Inter-University Level
Revenues generated by entrepreneurial activities are an important source of funding for
universities as government funding is decreasing and has become more contractualoriented (Geuna, 2001). For the sake of clarity, the goal-setting process and the policy
changing process are separated. The goal-setting process for universities can be cap-
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tured by using a variation of an underachievement archetype (Galbraith, 1998; Wolstenholme, 2003). This semi-generic structure implies that the reinforcing loop is controlled by two balancing loops.
If universities compare their current entrepreneurial activities to their desired entrepreneurial activities, there is usually a gap. However, some entrepreneurial activities are
rather long-term endeavours, so there is a delay that will bias the perception of the gap.
Decisions will, nonetheless, be made based on this perception. On the one hand, universities can increase the rate of incentives for their researchers to participate in AE, which
will increase the entrepreneurial activities and closes balancing loop B1. On the other
hand, the perceived gap may lead to changes regarding the desired amount of AE, which
will, by extension, close balancing loop B2. A change in the desired entrepreneurial
activities will affect the quota, which will eventually impact the current entrepreneurial
activities via the AE change rate and closes reinforcing loop R1.

Desired AE
Change Rate +
Desired
Entrepreneurial
Activties

B2
+

+
Quota

R1

Gap
-

Current
Entrepreneurial
Activities
+

+

Perceived Gap
+

B1

+
Incentive Rate

AE Change
Rate
+

Figure 1: University goal setting process (own depiction)

The policy changing process can be modelled by using a growth and underinvestment
archetype (Kim, 2013; Senge, 2006). As shown in Figure 2, AE-related expectations
from industry and society increase as knowledge becomes are key factor for economic
development, which, in turn, further stimulates that transition to the knowledge economy (reinforcing loop R1). As universities try to cope with these expectations, they increase their entrepreneurial activities. This decreases the expectations as universities are
perceived to be already contributing beyond their traditional role, which leads to balancing loop B1. This archetype hypothesises, however, that a growth limit can be overcome
if investments in the capacity will be made. Even though investments are made, a system can reach or exceed its limit. As a means for compensation, performance standards
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will be lowered, which automatically reduces the perceived need for investment (Braun,
2002).
If academic entrepreneurship increases, this lowers the perceived need to make policy
changes (the need to invest) as the university is already coping with the expectations
and generates revenues. The perceived need is also influenced by the general mind-set
in academia. Policy changes would affect the importance of entrepreneurial activities
relative to research and teaching, which would lead to a greater capacity and more resources for AE as academics are, for example, allowed to spend more time on entrepreneurial activities. This closes balancing loop B2.

Knowledge
Economy,
Economic
Development
+

R1

+
AE-Related
Expectations
-

B1
+

Current
Entrepreneurial
Activities
+
Capacity for
AE
+

B2

Importance
of AE

General Academic
Mindset

Perceived Need for
Policy Changes
+

Figure 2: University's policy changes (own depiction)

From a systems perspective, seven concrete actions steps can be recommended (cited
from Braun (2002, p. 18), based on Kim (2013) and Kim and Lannon (2013)):
›

Identify interlocking patterns of behaviour between capacity investments and
performance measures.

›

Identify delays between when performance falls and when additional capacity
comes on line.

›

Quantify and minimize acquisition delays.

›

Identify related capacity shortfalls. Are other parts of the system too sluggish
to benefit from added capacity?

›

Fix investment decisions on external signals, not on standards derived from
past performance.
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›

Avoid self-fulfilling prophesies. Challenge the assumptions that drive capacity investment decisions.

›

Search for diverse investment inputs. Seek new perspectives on products, services and customer requirements.

4.2 Inter-Departmental Level
Although university management usually defines the overall goals according to the current university strategy, they are transferred into a more practical set of guidelines and
targets at the departmental level. There are huge differences among various disciplines
such as natural sciences, engineering or social sciences with regard to entrepreneurial
activities; the process itself is, however, the same (Abreu & Grinevich, 2013; Arvanitis,
Kubli, & Woerter, 2008).
The implementation process of general university strategies can be modelled using a
shifting the burden archetype as illustrated in Figure 3 (Kim, 2013; Senge, 2006). As
universities increasingly rely on revenues generated through academic entrepreneurship,
researchers and departments have to constantly provide outcomes that are relevant for
industry and come with a certain commercialisation potential. Hence, generating these
outcomes is the problem symptom in the centre of this archetype (Wolstenholme, 2003).
This problem symptom can be addressed by either using a symptomatic or a fundamental solution (Braun, 2002). If the symptomatic solution, direct investments in AS in the
form of applied research an increased exchange with industry, is applied, it will mitigate
the problem symptom. This reduces the pressure to identify and apply a fundamental
solution, which is in this case the focus on research for the sake of research and involves
a higher degree of fundamental research. But not only does it mitigate the symptom, it
ties up resources that makes it harder to even find and implement the fundamental solution (Braun, 2002; Kim, 2011). This unintended consequence can be categorised as a
rearranging effect (Tenner, 1997). The underlying problem, however, is not resolved
and the problem symptoms will inevitably re-emerge. Thus, moving completely away
from basic research is not an option that will lead to sustainable success.
+
Tied-up
Resources

B1
Direct
Investment in AE
+

- Research
Outcomes for AE

B2

Fundamental
Research
+

Figure 3: Faculty's response to AE (own depiction)
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Again, deriving from the structure and the dynamic behaviour of the system, seven concrete action steps can be recommended (cited from Braun (2002, p. 5), based on Kim
(2013) and Kim and Lannon (2013)):
›

Identify the original problem symptom.

›

Map all “quick fixes” that appear to be keeping the problem under control.

›

Identify the impact of the symptomatic solutions on other parts of the system.

›

Identify fundamental solutions. Develop multiple perspectives.

›

Map side-effects of quick fixes that may be undermining the usability of the
fundamental solution.

›

Find interconnections to fundamental loops. Find links between the interaction effects and the fundamental solution that may be causing gridlock.

›

Identify high-leverage actions from both perspectives.

4.3 Individual Level
At the lowest hierarchical level are the individual academics. This does, however, not
mean that academics do not have any leeway in decision-making. With regard to Figure
2 above and Figure 4 below, the current academic mind-set plays an important role in
the potential transformation of universities (Baycan & Stough, 2013; Shane, 2002). This
mind-set can be regarded as the cumulative attitude towards desired recognition and
what science (or research in general) should be about. Most academics see themselves
neither as a “pure scientist” nor a “pure entrepreneur” (Jain, George, & Maltarich, 2009,
pp. 927-928). Universities can only transform and become more entrepreneurial, if the
mind-set of their academic staff changes towards a more entrepreneurial spirit. On the
other hand, if researchers see themselves more as entrepreneurs rather than scientists,
this would negatively impact academic research.
A limits to growth archetype, as illustrated in Figure 4, can be used to model the individual academic’s perspective (Kim, 2013; Senge, 2006). This archetype consists of a
reinforcing loop R1 that explains that entrepreneurial activities lead to certain (not necessarily monetary) returns, which can be reinvested in order to further increase the outreach activities. This loop encounters a balancing loop that is influenced by limiting
conditions. In this case, continuing entrepreneurial activities will lead to a deceleration
of peer recognition. The limiting factors, resource constraints and the general academic
mind-set, cause this deceleration as researchers cannot increase entrepreneurial activities without decreasing research or teaching or research efforts. Under the current academic mind-set, peer recognition is mainly achieved via publications in high-ranked
journals. An increased focus on AE will thus not enhance their peer recognition.
Entrepreneurial activities are expected to grow initially, maybe even at an exponential
rate. When the limits to growth are approached, the growth caused by the reinforcing
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loop declines and, eventually, the growth rate will, despite R1, potentially reverse. It
should be noted that the returns from AE can also be reinvested in research and, hence,
shift the resource constraints.
Resource
Constraints
Investments in
AE
+

General Academic
Mindset
+
Entrepreneurial
Activities

R1

+
B1

Deceleration of
Peer Recognition

Returns

+

Figure 4: Individual academic's perspective (own depiction)

The seven recommended action steps are in this case (cited from Braun (2002, p. 3),
based on Kim (2013) and Kim and Lannon (2013)):

5

›

Identify the growth engines.

›

Determine the doubling time of those processes.

›

Identify potential limits and balancing loops

›

Determine change required to deal effectively with the limits identified.

›

Assess the time needed to change. Is there a discrepancy between the doubling time and the changes required to support growth?

›

Balance the growth. Identify strategies for achieving system balance.

›

Re-evaluate the growth strategy. Continuously challenge assumptions.

Concluding Thoughts and Further Research

Engagement of universities in entrepreneurial activities and knowledge exchange under
their third mission is a key factor for regional and national economic development and
within the transformation of our society (Audretsch, 2007, 2014). As pointed out before,
we are, however, far away from having a lively debate about academic entrepreneurship
and its drivers as well as its boundaries. This paper aims at contributing to and enhancing this discussing by picking up previous work by, for example, Kumar (2010) and
Feldman and Desrochers (2004) and emphasise the role of culture and the existing
mind-set in academia.
The identified system archetypes help visualising the processes that may or may not
lead to changes of this mind-set and, by extension, how this could affect whether research will still be conducted of the sake of finding the truth rather than having shortterm commercialisation opportunities in mind. The described actions need to be viewed
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as forward-looking recommendations to maintain a university landscape that is characterised by diversity and academic freedom.
In case universities adjust their policies and the importance of the third mission increases, this might lead to a Matthew effect within the university system (Geuna & Nesta,
2006). In general, a Matthew effect means that success breeds success (Merton, 1968).
From a systems perspective, the Matthew effect can be modelled using a generic archetype that consists of two reinforcing loops (see Figure 5). In general, it states that if universities A and B are equally capable, but A is initially given more resources, it has a
higher likelihood of succeeding. It hereby rewards the winner of competition but may
also punish the losers, thus creating a vicious circle by further widening the gap between the two universities over time. Hence, success or failure may be caused by the
initial conditions than university’s capabilities (Kim, 2013). Understanding these dynamics can, however, help universities “challenge their success loops by “unlearning”
what they are already good at in order to explore new approaches and alternatives”
(Braun, 2002, p. 11). Universities that are more entrepreneurial today will have a head
start as policies and, most importantly, the mind-set in academia changes. Other universities might not be able to catch up for a long time, if at all.

Success of A
+

R1

+
Allocation to A
Instead of B
+

R2

Success of B
+

-

Resources to A

Resources to B

Figure 5: Matthew effect (own depiction)

As with the previous archetypes, seven concrete action steps can be derived from system’s theory (cited from Braun (2002, p. 11), based on Kim (2013) and Kim and Lannon (2013)):
›

Investigate historical origins of competencies; identify potential competency
traps.

›

Investigate initial conditions and the origin of the rules.

›

Evaluate current measurement systems; are they set up to favour current systems over other alternatives?

›

Map internal views of market success. What are the operating assumptions
around success in the market?

›

Obtain external views of market success. Ask “outsiders” for alternative strategies.
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›

Assess effects on the innovative spirit. Is the current system excluding or limiting the spirit of experimentation that will lead to a new alternative.

›

Continually scan for gaps and areas for improvement.

The system archetypes and deducted prescriptive actions presented in this paper serve as
a first step in gaining additional insights into the relationship between entrepreneurial
activities and academic research. Further research is required, the most important aspect
being the operationalisation of the variables presented in this paper in order to run simulations and test policy options. The quantitative results of these simulations need to be
interpreted qualitatively. This will require the expansion of these models at different
points, however these archetypes will help interpreting and, probably more importantly,
communicate the results.
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Abstract
The European Centre for the Development of Vocational Training (CEDEFOP, 2009) has stated in its
medium term forecast to 2020 that "Most jobs in 2020 will be those with high and medium level qualifications (32% and 50% respectively)." Jobs needing low-level or no qualifications are expected to fall to
about 18%. These are general trends and are broadly observed across Europe.
In addition to the traditional apprenticeship route to training and education, there is growing engagement
in certain industrial sectors with the concept of sandwich-type courses, on-the-job training and internships. As far back as 2007 the Expert Group on Future Skills Needs (EGFSN, 2007) published a report
which set out to identify the skills Ireland needed to become competitive, innovation driven and a
knowledge based economy by 2020. In their report "Towards a National Skills Strategy", the group highlight, among other things, that a significant proportion of the older workforce population would require
up-skilling as the technological base of the economy was rapidly changing.
The JANUS project (LLP/LdV/PA/2013/IRGPP17) attempts to understand the good practices which
underpin this type of training and intergenerational learning. This paper seeks to explore both resources
and supports which have been identified as key enablers in this learning domain. The aim is not to specifically address financial support incentives offered by either companies or governmental agencies. Rather,
it focuses on the ancillary (i.e. non-financial/non-remunerative) supports and resources which appear to
play a key enabling role that encourages engagement and facilitates learning both in the apprenticeship
training and education model and in the sandwich model of education and training.
This study has provided results not inconsistent with Bednarz (2014) who examined reasons behind noncompletion rates in apprentices in Australia. The reasons identified in this study for non-completion lie in
the social, family and personal time management domains and not in the financial domain. Formal support structures such as scheduled meetings between trainer and trainee, the availability of key documentation, the management of expectations and conflict resolution mechanisms together with informal supports
such as peer networks were identified as critical to success of programmes of learning and training which
underpinned high completion rates.
The study did not reveal significant intergenerational tensions in the trainer-trainee relationship. It was
not quoted as a potential reason for non-completion and did not put in place an insurmountable barrier
between the trainer and trainee.
Keywords
Workforce Development, Sandwich Courses, JANUS Project, Continuous Professional Development
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1

Introduction

Many countries are adopting or adapting existing apprentice learning systems based on
blended delivery modalities. Learning occurs in the classroom setting while being augmented with on-the-job training or experience in advance of, as an integral part of, or at
the end of the academic learning engagement. It is recognised that such delivery systems benefit from the learner appreciating at an early stage of the student experience,
that classroom learning is reinforced in practice in the enterprise setting (Dept Education Ireland 2013). The graduates of such programmes are job ready. The programmes
of learning are ad rem and ensure dialogue between the academic education providers
and the enterprise sector while furthering the goals of job creation at a national strategy
level. Training and education can occur in small companies (employee number <10) or
in larger companies (employee number >100). This paper seeks to explore both resources and supports which have been identified as key enablers in this learning domain.
Work is ongoing in many countries across the EU to update, modernise and reform the
apprenticeship programmes of structured education and training. These reforms include
harmonisation of entry criteria onto programmes, quality assurance oversight, alignment
to the needs of enterprise and the national agenda, uniform assessment methodologies,
programmes and systems that are responsive to the changing needs of industry and
which take into account the pressures from the global marketplace, etc. A review of
apprenticeships is currently in consultation mode in Northern Ireland and an interim
report on the findings to date has been published (Dept of Employment and Learning
Northern Ireland, 2014). The UK government has also published a consultation document on the Future of Apprenticeships in England: Next Steps from the Richard Review
(Dept of Education UK, 2013) which sought to gain consensus on the way forward with
apprenticeship training and education. This has resulted in “The Future of Apprenticeships in England: The Implementation Plan”, published in October 2013 (HM Government, 2013). Many of these reviews hold a common theme in respect of the reform required for apprenticeship training and education programmes. The reviews seek to modernise the approach to better equip the apprenticeship schemes in the respective countries to meet the needs of the global economy and the future skills needs of enterprises.
As far back as 2007 the Expert Group on Future Skills Needs published a report which
set out to identify the skills Ireland needed to become competitive, innovation driven
and a knowledge based economy by 2020 (EGFSN, 2007). This reports highlights that a
significant proportion of the older workforce popula-tion would require upskilling as the
technological base of the economy was rapidly changing. Further-more, there was a
high demand for skilled labour in the ICT, medical device, pharmaceutical/biopharmaceutical, food and beverage industry. Employees would also need to be
flexible and continuously acquiring new knowledge and skills. So the incentivised development of bespoke training and education programmes with industry commenced in
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earnest. This workforce development model typically employed a blended learning approach of on-the-job training and classroom education, essentially earning while learning. These courses were generally shorter in duration than full-time apprenticeships and
an educational qualification may or may not have ensued upon completion. Many
courses were sandwich in nature targeting specific skills and educational requirements
of a sector of industry.
Ireland is a small, modern, open and trade dependent economy. Foreign Direct Investment (FDI) has played a significant role in advancing the country‘s economic development in the past and will do so into the future. Ireland's economic growth depends on
sustainable competitive enterprise centred on both indigenous and foreign owned firms
(Dept of Jobs, Enterprise & Innovation, 2014). The recent AIB publi-cation "Why
Choose Ireland?" (AIB, 2014) and the IMD World Competitiveness Yearbook 2013
(IMB, 2013) rank the flexibility and adaptability of Ireland’s workforce as a key competitive advantage for FDI. In addition, Ireland has one of the best educated workforce
in the world ranking, sixth globally according to the IMD.
One of the main drivers in keeping a workforce current is the ongoing investment by the
sector in contin-uous professional development of its staff. Allied to this is the requirement for continuous improvement in the quality and reproducibility of manufactured
products. The importance of large multinational enterprise and also the local/national
indigenous firms participating in the development of apprenticeship and sandwich type
courses/programmes cannot be overemphasised in the Irish context.

2

Experimental Procedure

In attempting to get more information about sandwich-type courses across Europe, the
JANUS project team developed an anonymous questionnaire to elicit information about
the organisation, training pro-grammes, staffing levels, support structures and resources.
This paper recounts the Irish experience only. The majority of questions offered the
respondent the choice of categorical answers. The questionnaire provided opportunities
to respondents to make free text comments as well. The draft questionnaire was assessed by a small test group and revised according to the feedback received. The sampling methodology was not scientific but a stratified sampling approach was adopted.
The response population was divided into trainers (or mentors) and trainees (including
apprentices, interns and those on-the-job training on sandwich-type courses). The trainee cohort was further segmented into those participating in small enterprises (10 or less
employees) and those in large multinational corporations of greater than 100 employees.
The completed surveys where anonymised. Some respondents who chose to be identified provided some useful insights via a subsequent interview process and these observations are recorded here. It is recognised that the study cannot be considered scientific
but the qualitative conclusions can help to inform the debate on the necessary re-
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sources/supports that need to be in place to enhance engagement in the programmes of
education and training in question.

3

Results

The total number of trainees completed surveys numbered 37 with 12 trainers responding. While the number of trainers responding is low, their responses represent years of
experience as trainers with signif-icant experience of training either apprentices, interns
or sandwich type course participants or all three types of learners.

3.1 Summary of Trainee Responses
57% of respondents were attending Continuous Professional Development (CPD)
sandwich type courses, 10% were on internships and 16% were apprentices. 41% were
aged between 15 to 25, 38% between 26 to 45 and 21% over 46 years of age. 76% were
male and 24% female. The respondents came from the manufacturing sector (62%) with
catering/hospitality and other service sectors making up the remainder (38%).
When asked to categorise the type of training being pursued the top three responses
were: 30% on-the-job training; 24% CPD and internships at 14%. When probed further
on these matters 32% stated that they expected to achieve a skill from on-the-job training that might be a formal qualification but was most likely to be an authorisation certification from the company indicating that the trainee has been trained to a suitable
standard to operate a piece of plant or process or a protocol to the standards necessary
for that employment (i.e. that could mean training on QC protocols, on specific machines or to GMP or GXP certification standards). 19% of respondents saw the outcome
of their training as enhancing professional development while 14% saw the outcome of
sandwich type courses resulting in formal educational qualifications that are globally
recognised.
The trainees identified that qualifications (49%), professional experience (33%) and
technical competence (10%) of their trainers were priorities. They placed teaching skills
at 8%. In addition to a good grounding in their field of endeavour (34%) with good interpersonal skills (20%) and approachable and generous with their time (17%) were
qualities of the trainers that were highly regarded by trainees. It could be considered
surprising that, based on the broad age range of trainees, the primary motivator appears
to be future employability (44%) followed by achieving an academic qualification
(22%) and thirdly gaining a professional qualification (19%). 76% of trainees had two
hours per week set aside for mentoring with 19% having a day per week and 5% having
a full day per week.
41% of trainees had scheduled meetings with their trainers and 34% had high quality
training documentation and materials and a further 13% had identifiable timetable slots
for training. These were considered some of the key supports that an embedded training
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system in an organisation provided. However this is the area that saw the greatest difference between trainees from the larger multinational companies and the smaller indigenous companies. The multinational companies have systems in place that regularise
trainee/trainer meetings, that provide documentation for both the trainee and the trainer
and that have conflict resolution apparatus that can be availed of at an early stage to
defuse potentially difficult situations from arising. In the larger companies there are
many more trainees and they tend to give support and pastoral care to each other in an
informal process. Such enterprise coping strategies are not generally available in the
smaller companies.
Future qualifications (46%) and improved employability prospects (30%) outrank the
financial benefits (12%) that accrue to the trainee. 84% of trainees have not considered
dropping out of the programme while 16% have considered leaving the course. Interestingly when asked the reason behind their consider-ation to leave the programme, one
third stated family commitments while two thirds stated that they had underestimated
the time commitment involved. Financial considerations were not put forward as a reason for leaving a programme. 88% of trainees expected to keep their jobs or be employed by the company at the end of their training period either on a full-time or parttime basis.
In exploring the generation gap between the traditional older trainer and the younger
trainee, it was re-ported that the trainer learns to understand the needs of the younger
generation (27%) and get exposure to new IT skills (25%) and is exposed to the advances in social media communication (21%). However the trainees from larger companies
(many of whom are on CPD or sandwich type courses) take the view (27%) that the
tutor learns about the up-and-coming trends in the sector in question and what ideas or
innovations may be coming in the pipeline in future. Both cohorts of trainees stated that
insufficient tutor-trainee contact time was a difficulty that could exacerbate any inherent
age related issues. 83% of all trainees stated that the generation gap was not a serious
problem, some explaining that the older trainer is more understanding of the pressures
of modern society on young people. The young people seem to be happy to ignore the
older persons lack/poorer level of familiarity with IT and the social media (Facebook,
Skype, IMO, Tango, WhatsApp, etc). One trainee explained how he could not understand why the trainer would not allow him listen to his iPod throughout his shift!

3.2 Trainer/Mentor Responses
71% of trainers responded that they offer on-the-job training with internships, apprenticeships, external third-party courses (with or without on-the-job components) each at
7%. Trainers are chosen based on professional experience (50%) followed by qualification (42%). When asked to clarify professional quali-fications this was taken to mean
formal accredited qualifications whereas professional experience related to the person
being a subject matter expert. Interestingly the trainers view is that the benefit to the
trainee is the professional qualification (50%) followed by their future employability
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(40%). In contrast the trainees placed these two criteria in the reverse order. Both trainers and trainees placed the primary focus on the tutor having a thorough grounding in
the field followed by good interpersonal skills. The trainers agree that articulating the
behaviour of the younger generation (67%) followed by IT skills (22%) and engaging
with social media (11%) are the competencies received from the trainees.
The trainers quoted lack of time (44%) and poor or no induction (22%) as causing difficulties in the train-er-trainee relationship with scheduled meetings (36%) and the availability of training documentation (27%) being seen as processes that help reduce potential conflict situations. In many responses from trainers the availability of documentation (i.e. Handbook) at induction helped the trainee better under-stand the expectations
placed upon them. The trainers (some of whom were owner-managers) stated that these
types of sandwich courses brought financial and productivity benefits to the company in
the short term.
The generational gap which normally exists between trainers and trainees was explored
with 75% of trainers stating that they had no difficulties whereas 25% stated that the
casual attitude to rules and regulations displayed by the trainees and their difficulty in
concentrating for prolonged periods of time were the cause of some difficulties.

4

Discussion

While many of the responses from both the trainers and trainees were anticipated, the
survey helped to gain new insights into the motivation of trainees, the problems they
encounter and the solution protocols that are available in the large global companies
compared to the smaller indigenous enterprises.
There are ongoing discussions and consultations in Ireland at the moment about the future of apprenticeships and a continuous need for cross-skilling and up-skilling the national workforce to face the economic challenges of the future. The recommendations
from the survey suggest:
A national strategy should exist to promote, make affordable and create more opportunities for trainees nationally
The training that trainers received should be formalised (especially in smaller companies)
Trainees should be paid either by the company or by central government
Align the providers of CPD courses more closely with the needs of enterprise and provide bespoke training that is industrially relevant
Incentivise provision of sandwich type courses as a workforce development model
Give academic credit for on-the-job training and CPD learning.
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The stratification of the trainees in the sample proved especially enlightening. In Ireland, it is well recognised that a job is not for life, and to be made redundant in one's
career is to be expected. Therefore CPD and sandwich type courses for the employed is
seen by the trainee as a means of differentiating him/her self from others who may be in
the employment market. In the larger companies a willingness to participate either as a
trainer or trainee on a sandwich type programme is viewed by management (according
to the employees) as the employee being flexible and willing to learn new skills which
is viewed as a current and future asset to the firm in changing times. The larger companies enjoy the support structures that scheduled meetings between trainer and trainee,
the availability of key documentation on the process, the informal support from those
who are currently learning and those who have gone through a similar learning process.
The experiences of trainees in the smaller firms have been mixed-some good, some bad.
The availability of the human resource mechanisms for problem-solving and conflict
resolution is also seen as a significant support mechanism available to the trainee in the
larger firms.
This preliminary study has provided results not inconsistent with Bednarz (2014) who
examined reasons behind non-completion rates in apprentices in Australia. The reasons
identified in this study for considering non-completion lie in the social, family and personal time management domains and not in the financial domain. This study suggests
that a larger cohort of trainers and trainees be surveyed in a more structured manner to
better understand the motivations, support mechanisms required, and the optimal blend
of delivery methodologies. An inter-country comparison of results across Europe would
also be a useful tool in better understanding these variables.
The study did not reveal significant intergenerational tensions in the trainer-trainee relationship. It was not quoted as a potential reason for non-completion and did not put in
place an insurmountable barrier between the trainer and trainee.
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Educational Institution
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Abstract
The objective of this research is to describe and analyze the identified discourses related to innovation
roles in collaboration of UASs and small and medium sized enterprises. This paper identifies patterns
across a wide range of educational and RDI collaboration between SMEs and UAS. The research has
been conducted in theme interviews with growth-oriented small and medium sized enterprises in the region of South Karelia in Finland, and via questionnaire made to the teaching and RDI personnel of the
University of Applied Sciences. This paper describes and analyzes the interview material from the entrepreneurs and reflects the outcome with the answers gained from the lectures and RDI personnel. The
innovation roles are seen as discursively constructed setting.
As a result the paper introduces an analysis about the spoken discourses of UAS and SME collaboration.
In the analysis different discourses of innovation roles, aspirations and challenges are identified. The
analysis contributes to understanding of complex context of UAS-enterprise co-operation and planning
and implementing new roles of innovation communities. The paper also provides concrete suggestions on
enhancing the mutual benefits and commitment in this field.
Keywords
UAS and SME´s interaction, innovation ecosystems, discourse analysis

1

Introduction

Small firms are playing a key role in innovation by bringing new ideas to market. Innovations can be defined as new ideas, improvements or solutions that are implemented
and transferred into useful outcomes. (Bessant & Tidd 2007) Innovation is a living condition of firms. However innovation has a crucial role in higher education institutions as
well. Forward-thinking educators are meeting new, emerging education challenges, as
the education needs to match to the expectations raising from the innovative small
firms.
This study is motivated by the regional mission of universities of applied science. Actors in innovation ecosystems are interdependent in various ways. By combining forces
and working for progress in a collaboration across many agents and sectors new kinds
of ideas to the market can be carried out (Chesbrough 2003.) Etzkowitz and
Leydesdorff (1995) presented triadic relationship between university, industry and government producing, transferring and applying knowledge. They described "an enterpris-
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ing state" in which universities, businesses and governments co-innovate solutions for
global economic challenges.
The cooperation with the surrounding society and promoting the social impact of research findings are included in the strategies of Finnish universities of applied sciences.
But how are UASs designed to promote innovative collaboration with small and medium sized enterprises? The collaboration of Finnish UASs with work life has been mainly studied from the educational perspective. This paper focuses on the interaction of the
case UAS and SMEs in the context of UAS education and Research, Development and
Innovation (RDI) perspective as well as from the perspective of SMEs.
The universities of applied sciences are in a special position, promoting free research
and scientific and artistic education, providing higher education based on research, and
educating students to become influential actors in the constantly developing and changing work life and business environment. In carrying out this mission, universities must
interact with the surrounding society and strengthen the impact of research findings and
artistic activities on society. Especially universities of applied sciences having a mandate as regional developers ought to develop themselves as internationally competitive
entities who are capable of responding flexibly to national and regional needs. "Born
global" companies are one genre of enterprises. Even they are grown locally. Universities of Applied Sciences have a significant role in regional entrepreneurial ecosystems.

2

Literature Review, the Method and Empirical Results

Bruffee (1993) has drawn a sight of colleges and universities no more as stores of
knowledge but as institutions of re-acculturation. This highlights the change that has
and is occurring, and creates a target for the HEIs to increase their reaction speed to the
constantly increasing pace of business trends, requirements and change.
In the knowledge society relationships between universities, industries and governments
are in a constant change. Etzkowitz and Leydesdorff (1995) introduced the Triple Helix
concept, that highlight the new dynamics of university, industry and governments and
their joint potential for innovation and economic development in a Knowledge Society.
According to them, universities have more prominent role in innovation and in the hybridization of elements from university, industry and government to generate new institutional and social formats for the production, transfer and application of knowledge.
Etzkowitz (1993) and Etzkowitz and Leydesdorff (1995) described "an enterprising
state" in which universities, businesses and governments would co-innovate solutions
for global economic challenges. There have been several attempts to define the concept
of entrepreneurial university, and there is no clear consensus on the concept.
OECD (1999) uses the concepts of universities as “regional innovation organizations”
and “academic entreprenership”. The education and research is expected to support regional development (cf. Chatterton & Godard 2000.) Holland (2001) uses the concept of
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“regional engagement” for knowledge and education institutions proactive role in the
society and economy. OECD has collected a Guiding Framework for Entrepreneurial
Universities, including statements in seven different areas that are likely to be characteristic of Entrepreneurial University. One of these areas described to be characteristic are
university business or external relationships for knowledge change. According to OECD
(2012) active involvement of a range of stakeholders has been shown to be a contributing factor in successful Entrepreneurial Universities. "
Expectations related to the collaboration are varied. It is important to identify different
expectations as expectations can be significant determinants of realized collaborations
activities. It is possible to identify the regulating rules and discursive logics. The discourses as well as discourse analysis is always culturally and historically specific. (Burr
1995) The sense is wholly dependent on the overall context. Any particular representation of reality provides just one among other possible representations. The UAS´s are
expected to collaborate with the surrounding society and promote the social impact of
research findings. The collaboration is created in discursive practices through language.
In talk, language users select elements from different discourses. Through producing
different discourses, people function as agents of change. (Jorgensen & Phillips 2012)
Analyzing variety of ways to make statements to an intended audience, how the collaboration is been built by arguments.
The research is qualitative. The research material is collected through open theme interviews, UAS marketing presentations and Finnish UAS legislation. The research material
is analyzed by the means of discourse analysis. Twenty entrepreneurs and eleven persons in UAS were interviewed.
The objective is to identify the written and the spoken discourses of collaboration of
growth-oriented innovative entrepreneurs and representatives of Saimaa University of
Applied Sciences.
Following interconnected discourses were identified: 1) Discourses related to goals and
ownership, 2) Discourses related time and place 3) Discourses related to learning
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Figure 1. Discourses related to UAS and innovative SME´s collaboration

2.1 Discourses Related to Goals and Ownership
There are macro discourses, like Rio declaration on environment and development, EU
declarations and national declarations that highlight the need of vital communities and
different organizations to tackle societal challenges together. Legal and psychological
ownership issues and the goals of different actors are one relevant discourse when
speaking about UAS and enterprise collaboration.
How do entrepreneurs and UAS´s position themselves when speaking about collaboration? The relationship beetween the UAS and innovative small and medium sized enterprises is expressed in multiple ways. A University of applied science personnel speak
about entreprises, customers or clients, partners or strategic partners. The roles are not
fixed. The service offerer and orderer can be either UAS or a company.
Both small and medium sized enterprises and universities of applied sciences have goals
and strategies. UAS regional task is well known - interviewees most often link regional
task to responsiveness to educational needs of the region. The students of UAS have
traineeships, project studies and their thesis assignments emloyers are often companies
and insititutions. University of applied science interviewees see that Innovative SME´S
are impacting on education by bringing new ideas to UAS, by giving feedback to students and lecturers that improves the learning outcomes. Students and lecturers also
view enterprise collaboration "real-life" activity that raises motivation. Innovative
SME´s are seen as unique, authentic learning environments.
From both entrepreneur´s and the UAS perspective, one of the most expressed goal is
that students should be prepared for the labor market. Some interviewees however express that they think that educational institutions are doomed to fail to prepare students
for their field of business, because of the subspecialty of their field. However entrepre-
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neur interviewees usually think that their field of business is growing in the future, too
and should be evaluated important in educational programs of the region.
The collaboration happens in an open, systemic interconnection. Especially some interviewees point out the interconnected network of actors. The collaboration is interactive
and holistic in nature, it is related to macro level policies and trends, as well as bottomup processes, micro interactions of different cross-sectoral stakeholders.
For companies collaboration with UAS enables firms to access the facilities, equipment
and research. Also companies can possess unique facilities. For UAS, the collaboration
with innovative SME´s is stimulating educational processes by introducing new perspectives. For both HEI´s and SME´s researh, development- and innovation collaboration, preparing and conducting projects, allows partners to pioneer renewing and promote the development of industry, services and competitive advantages. Projects can be
initiatives of SME´s.

2.2 Discourses of Time and Place
Locality is playing an important role for even for "born global" start up companies,
whose business aims to be global or place insignificant. They are grown locally. Entrepreneurs view that local, entrepreneurial ecosystems matter when starting a business.
The entrepreneur interviewees view that in partnership with UAS, the real-time collaboration is an advantage. University of applied science is viewed a local, close partner by
some interviewees. Goals of collaboration can be short-term, explicit goals, or they can
be broader, requiring a long-term commitment.
University of applied science has a mandate to train professionals in response to labor
market needs, conduct R&D and promote regional development. Contacts with small
and medium sized enterprises happen in a time and a place.
Interviewed lectures often stressed the additional value of the collaboration to the educational institution and to entrepreneurs. Before taking contact to any enterprise, they
want to plan an agenda very carefully. Investing time is sometimes evaluated as a risk,
however in all cases taking a risk has been experienced mutually worthwhile. Firms are
often willing to invest time to help students. In many cases, the SME´s experience reciprocal benefits from collaborating with students.
As for projects, financial instruments formulate an essential discourse for collaboration.
The national and EU-level financial options frame the subjects and leave a mark what is
viewed possible to be accomplished by collaboration. The preparation periods for larger
consortium projects can last for a long time from SME´s perspective. SME´s express
that the world is changing rapidly, and engaging oneself to a long-term project is seen as
a risk. Companies experience projects usually beneficial, but the time perception is different as projects are future-orientated.
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2.3 Discourses to Knowledge and Learning
Relations are present in discourses of learning. There are differences in describing the
nature of knowledge, relations, relatedness to formal courses, projects or education,
continuity, outcomes, interests and the facilitation of the collaboration process.
There are several discourses for knowledge sharing of UAS´s and entrepreneurs, and
whether the knowledge is evaluated to be static or dynamic in nature. To some extent,
SME´s and UAS need to reach embedded knowledge found in rules, organization cultures, procedures, ethics and products of each other, to be able to collaborate.
It seems, that the collaboration occurs in the situation of imperfect information. Only
part of the information is available. Companies possess own trade secrets and information of their field of expertise. In entrepreneurs speech, there are many expectations
related to UAS but often only little information about the organizational routines and
practices. Interviewee entrepreneurs are interested in impacting education system.
It can be interpreted that only a small part of knowledge sharing is seen formalized and
codified type of knowledge. A lot of information is modified to documents and texts.
The interaction of UAS and SME´s is however placing a strong emphasis on the tacit
dimension, rooted in context, experience, practice and values and embodied in people
involved.
When speaking, in some cases lecturers position themselves in an advisory role in relation to entrepreneurs In this discourse, it can be interpreted that knowledge gaps are
recognized and addressed in collaboration. The knowledge in this discourse is not
viewed as dynamic knowledge, but more of explicit knowledge that can be easily transferred. Also the entrepreneurs are in an advisory role in some aspects, beneficial offering knowledge for UAS.
Linguistic choises matter: Is the learner the enterprise, UAS, or is we together? What
kinds of metaphors are used? There are several discourses. Some interviewees, both
enterprises and UAS´s, position another as a learner. "You (University of Applied Science) learn and develop".
On the other hand, entrepreneurs express that they are hoping from students and lecturers open-mindedness and a learning attitude, like one entrepreneur expresses "I hope
someone would come here for exchange, just to learn from us." It can be interpreted,
that taking the collaboration to the higher level demands sensitiveness to goals and development needs that are not taken self-evident. The form of knowledge is not just
tranferring existing knowledge with each other, but co-creation and search for dynamic,
new knowledge. Research, development and innovation projects enable partners to develop both innovative educational and business outcomes.
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3

Conclusions and Recommendations

When defining the shared value and aspects of collaboration of higher education institutions and innovative small and medium sized enterprises, the discourse analysis gives a
tool to analyze the complexity and multi-faceted reality of collaboration practices, roles,
challenges and opportunities. There were several discourses identified related to the
speech of both entrepreneurs and HEI personnel about their collaboration. Firstly, 1)
Discourses related to ownership and goals were identified. The interpretation would
suggest, that legal and psychological ownership issues and diversified goals are important to consider in collaboration of ecosystems. Finding mutually supportive roles is
highlighted in the definition of business ecosystem by Moore (1993). The literature has
shed only little light on roles, ownership issues and the complexity of goals in regional
ecosystems.
Secondly, 2) Discourses related to time and place were identified. The interpretation of
local and temporal significance in line with the argument of Brown & Duguid (2002),
who claim that innovative knowledge has a local nature. They also argue that in the development of innovative economy, social networks play a major role. Even global or
place-insignificant companies localization and local ecosystems make a difference.
Thirdly, 3) discourses related to learning and knowledge were identified. The ways of
speaking about the nature of knowledge are varied. In our interpretation, relations and
physical or psychological boundaries frame joint learning. The interpretation is in line
with the argument of Kruecken (2004), who has highlighted the significance on institutional barriers effecting on the diffusion of the knowledge. We suggest, that the understanding of institutional barriers and the management of expectations and intended results is one of the crucial success factors in collaboration. Further, the roles in a dynamic ecosystem are not fixed (cf. Etzkowiz & Leydesdorff 1995, Moore 1993). The oversimplified assumptions of roles of a SME or HEI in an innovation ecosystem can limit
the full potential of collaboration opportunities.
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Abstract
In this paper, we present the results of a survey carried out on 250 entrepreneurs of manufacturing companies and of industrial services of the Veneto region, Italy. The entrepreneurs expressed their preferences in relation to the hypothet-ical profiles of candidates for five job positions in the administrative,
human resources, marketing, information system and commercial offices of firms. For the collection of
data, we adopted a conjoint experiment, aimed at eliciting the characteristics of the graduates who could
fill each one of the five positions: for each position, the entrepreneurs were asked to choose among four
profiles of possible candidates qualified by six attributes. The data were analysed through a multinomial
logit model that highlighted the characteristics of the ideal candidates for the hypothesised vacancies.
The analysis showed that entrepreneurs are able, in general, to associate applicants' competencies to vacancies. They are not only able to associate people who graduated in technical courses to technical job
positions, but they are also able to appraise other characteristics such as linguistic skills, graduates' will to
enhance their competencies abroad or through internships and their availability to travel on business.
Therefore, graduates who are able to learn and invest at work are preferred (in the entrepreneurs' minds)
to graduates who rely simply on their academic knowledge and who do not invest after and beyond college studies.
Keywords
Jobs; graduates' competencies; entrepreneurs; conjoint measurement; multinomial logit model

1

Introduction

A study of the perspectives of entrepreneurs who are selecting candidates for job vacancies and of the possibly inadequate competencies of graduates who apply for these vacancies may help bridge the gap between higher education (HE) and labour. This research was aimed at examining these aspects by surveying entrepreneurs through a 'conjoint' measurement approach, which is a data col-lection method based on the choice of
one or more multifaceted alternatives within a given scenario.
The need to reduce the mismatch between labour market need and the skills of HE
graduates is a key issue for the integration of young people into the labour force, according to the European Em-ployment Strategy. This is one of the targets of the Horizon
2020 programme (European Commis-sion, 2010).
One way to reduce this mismatch is to introduce avenues for orientation and guidance of
students at all levels, towards university, during university studies for educational

117

changes and towards labour. Another way is to anticipate the skills needed in future
markets. Universities can play a central role in this, being at the heart of the so-called
knowledge triangle of education, research and innovation. In addition, entrepreneurs can
participate, from a concurrent perspective, in addressing educational policies, in anticipating future skills and markets and in sustaining graduates in their insertion. Largely,
what universities and entrepreneurs could do is still an aim.
The economic downturn in the recent years has had widespread consequences for economic per-formance and employment in all the European countries. Considering the
occupational consequences of the crisis, the impact has been stronger on the weakest
segments of the labour market, especially young and low-skilled people (Tanveer
Choudry et al., 2012). Since 2008, there has been an increase in both the overall and the
youth unemployment rates (Fig. 1). However, from 2007–2013, the gap between the
youth and overall unemployment rate soared from 15.5 percentage points to about 28
percent points (Istat, 2014).

Fig. 1 Unemployment Rate (+15) and Youth Unemployment Rate (15-24) in Italy

The severity of the unemployment rate may discourage youngsters in their job searching
and con-vince them that either continuing education or seeking refuge in their families
is the only safe way of waiting for better opportunities. The extreme situation is that of
people who give up even looking for a job and who consequently inflate the so-called
NEET group, namely 'people neither in em-ployment nor in education or training'.
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Fig. 2 Percent unemployment rate to the labour market by educational attainment

The unemployment rate by educational attainment (Fig. 2) suggests that young people
who actually possess higher degrees have more possibilities of finding a job. For this
reason, one response to rising youth unemployment could be to encourage young people
to return to, or prolong, full-time education, provided that this qualification is valued by
employers. Even though the employment rate of graduates is better than that of secondary-school-leaving-certificate holders, the data suggest that the labour market has become hard even for graduates.
In the following paper, we present a research named Electus, which is an acronym for
Education-for-Labour Elicited from Companies' Attitudes towards University Studies,
and which provides in-sights into the needs and perceptions of Veneto entrepreneurs.
We will refer to all respondents as 'entrepreneurs' even though we interviewed company
representatives who in some cases were en-trepreneurs (16,8%) and in other cases managers (21,6%) or employees in charge of the human re-sources (HR) office (61,2%). A
study with aims similar to those of Electus has been conducted among 903 employers in
nine countries with reference to the employability in Europe of HE gradu-ates (Humburg & Van der Velden, 2014).
The main objective of our research was to investigate which characteristics employers
value the most when they recruit HE graduates. This purpose is consistent with the targets of determining how HE institutions can work towards enabling students to develop
profiles useful for labour and how HE graduates can improve their chances of finding a
good job. A 'good job' is one for which education and training are beneficial.
The survey was conducted on 250 entrepreneurs of manufacturing companies that had at
least 15 employees and that were based in the Veneto region, a northern Italy region
whose economy is based on the manufacturing industry. The survey was conducted using a CAWI (Computer Assisted Web-based Interviewing) data collection system. The
interviewee could open the electronic ques-tionnaire from an email sent by the Statistics
Department, the University of Padua.

119

For data collection, we applied a choice-based conjoint measurement technique suited to
indirectly eliciting preferences (Louviere et al., 2003). We assumed that preference elicitation through indirect instead of direct questions would produce more genuine responses and anticipate the likely behav-iour of interviewees by binding their responses
to a given scenario (Ryan & Farrar, 2000).
This paper is structured as follows: Section 2 introduces the Electus survey and the
characteristics of the respondents and companies. Section 3 describes the methodological framework for the conjoint analysis of the collected data. Section 4 presents the results of the conjoint study as well as the results of some connected questions. Section 5
contains conclusions and discusses the strengths and weaknesses of the research.

2

The Data

The data were collected using a software program called Sawtooth
(www.sawtoothsoftware.com), which supports a choice-based conjoint experiment and
also the creation of an electronic questionnaire appropriate for such a data collection
technique.
To detect employers' preferences in relation to graduates who apply for a job, we used
the following 'conjoint' experiment:
›

Each entrepreneur had to select the best among four hypothetical profiles of
candidates for a junior job position. Employers were presented, at a time, with
one vignette describing, in random order, the four profiles and were asked to
pinpoint the most preferred one as the closest figure to the ideal candidate for
a given position (see Fig. 3). The question was 'Imagine that you are interested in recruiting a person for the position of (…). Which one out the four profiles that appear in the screen would you invite for a job interview, it being
the closest to your ideal candidate?'. It is clear that the possible choice concerns the pre-selection of candidates before a job interview, and this is why
the choice is based on typical CV data.

›

Questions on the characteristics that qualify the choice were also posed. One
question was to mark each profile on a scale of 1 to 10, another was on the
importance of each of six characteristics of the job position and a third was on
the monthly payment for the person chosen as best for the job position. The
third question was aimed to measure the so-called 'willingness to pay' for the
profile (Breidert et al., 2006).

›

A no-choice option was introduced as a bonus choice. The question for the
no-choice alternative was, 'If you really had to insert a person in the position
(…) for your firm, would you insert the chosen profile or would you insert no
profile at all?'
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Five job positions were considered as vacant: administrative employee, marketing assistant, HR assistant, customer relationships manager and ICT professional (system analyst). Companies sampled for the survey had to have more than 15 employees in order
for the entrepreneurs to be likely to have experienced the recruitment of people for all
the considered job positions.

Fig. 3 Example of one choice task administered to entrepreneurs.

The attributes used to describe the possible candidates were selected after a literature
review and thanks to the elicitation of experts’ opinions through a focus group. The possible modalities, also called 'levels', of the attributes have been chosen so as to be realistic and informative and to provide enough variations, whilst being narrow enough to
allow for competitive choices (Ryan & Hughes, 1997; Vick & Scott, 1998). The attributes and the corresponding levels were as follows:
Field of the study programme:
(1)

Philosophy and literature

(2)

Educational sciences

(3)

Political science/ Sociology

(4)

Economics

(5)

Law

(6)

Statistics

(7)

Industrial engineering

(8)

Mathematics/ Computer sciences

(9)

Psychology

(10) Foreign languages
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Degree level:
(1)

Bachelor

(2)

Master

Degree mark
(1)

Low

(2)

Medium

(3)

High

English knowledge
(1)

Suitable for communication with foreigners

(2)

Inadequate for communication with foreigners

Relevant work experience
(1)

No experience at all

(2)

Internship during or after completion of university studies

(3)

Discontinuous or occasional work during university studies

(4)

One year or more of regular work

Willingness to travel on business
(1)

Unwilling to travel on business

(2)

Willing to travel on business only for short periods

(3)

Willing to travel on business even for long periods

The study programmes submitted to the entrepreneurs' attention are simply a 'sample' of
the large set taught in a general university, such as that of Padua, and the examined job
positions are just some of those through which graduates may enter firms. In fact, this
survey has attempted to comprehensively consider the usefulness of disciplines taught at
Padua University; however, those related to life sciences that are not specific to manufacturing firms, were not considered. The job positions are diversified so to be able to
elicit the entrepreneurs' preferences for varied types of skills.
The alternatives obtained from combining the response options in a full factorial fashion
are so numerous that it was necessary to apply an ad-hoc fractional factorial design. The
universe of all possible alternatives was arranged and a random sample of four was administered to each respondent. This way, it was obtained from respondents enough information on the entire spectrum of attribute levels. An individual questionnaire was
generated according to the following criteria:
›

Each attribute level should have appeared as few times as possible in a single
questionnaire (minimum overlap criterion)
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›

Each attribute level should have appeared approximately an equal number of
times both within a single questionnaire and in the whole sample (level balance criterion)

›

Attribute levels should have been defined independently of other attribute
levels, so that the effect of each attribute level could be measured independently of the others (orthogonality criterion)

Designs that are both orthogonal and balanced are especially interesting for survey research purposes (Kuhfeld, 2005). The experimental design was realised by the Sawtooth
program itself.
The sample was selected from a list of Italian companies. Preliminary contact with the
companies was established via telephone; a call was needed to screen the company (as
companies of a given size had to be interviewed) and to obtain the email address of the
reference person. In total, 250 entrepreneurs out of the 1,200 contacted responded in
full.
Among the surveyed entrepreneurs, 46.8% were male. The majority of employers
(74.4%) were less than 49 years old (<34: 16.0%, 35–39: 18.0% and 40–49: 40.4%),
23.6% were in the age between 50 and 64 and only 2% were more than 65 years old.
Entrepreneurs showed high educational levels: 39.2% were educated up to higher secondary level, 46.8% were university graduates and 13.2% had a post-graduate education
as well. Only 0.8% of employers had middle-school-level education.
Approximately two out of three companies were of medium size, namely with the number of employees ranging between 50 and 249. The remaining were either large companies with 250 employers or more (31.2%) or small companies with 15 to 49 employees
(6.8%). The economic sectors represented in the sample were the manufacturing industry (88.4%) and the concomitant services industry (11.6%). The majority (92.8%) of
companies operated—fully or partially—in foreign markets. Almost all companies
(95%) had at least one employee who was a graduate, and 8 out of 10 companies had
been involved in the last three years in recruitment processes concerning HE graduates.

3

The Method of Conjoint Analysis

Conjoint analysis is a multivariate statistical method that allows the estimation of the
structure of respondents' preferences for a set of pre-specified alternatives (Green &
Srinivasan, 1978). It originated in mathematical psychology (Luce & Tukey, 1964) and
was then introduced into marketing research (Green & Srinivasan, 1990; Carrol &
Green, 1995).
The aim of conjoint analysis is to estimate the utility scores, called part-worths, for the
characteristics describing the profiles. The utility scores are subjective measures of how
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important each characteristic is to the respondents' system of preferences. The utility
measure of a profile is given adding the utilities of its attributes.
The multinomial logit model is appropriate for modelling choice data (Franses & Paap,
2001). The multinomial logit model belongs to the wider class of the random utility
models (McFadden, 1974), which assume that the utility of the a-th alternative (a = 1,
…,A) for the i-th (i = 1, …, n) individual can be partitioned into a systematic component
��� and a random component ��� :
��� = ��� + ��� .

A respondent will select the alternative whose utility is greater than the utility associated with any other alternative in the choice set A, that is if:

Alternative i is chosen if:

��� > ��� ∀ � ≠ � ∈ �.
(��� + ��� ) > (��� + ��� )

or, placing the systematic and random components together:
(��� − ��� ) > (��� − ��� ).

Assuming that the error components are independent and identically distributed (i.i.d.)
according to a Gumbel distribution, the probability that the i-th individual would choose
the a-th alternative out the k offered (in our case, k = 4 if the no-choice alternative is
ignored) is given by
�

��� = exp(��� )/ � exp(��� )
�=1

and depends both on the attributes characterizing the preferred alternative and on the
other alternatives in the offered set. The ��� are assumed to be linear additive functions
in the attributes �� (in our case � = 1, . .6) and can be written as
��� = ∑6�=1 ��� ���� .

The unknown utility parameters in each vector are typically 'jointly' estimated through
the maximum likelihood of regularized weights. The solution is typically found using
some non-linear, iterative maximisation algorithm. If the v-th attribute has �� levels, it
is sufficient to estimate �� − 1 differences in order to estimate its effects, imposing that
their sum equals zero. In this case, every utility parameter represents a non-orthogonal
comparison between the �� level and another level �� = 1, … , ��−1 . The resulting set of
estimated parameters is unique, and the model is often robust to violation of the assumption imposed on the profile of the unobserved effects, namely that they are i.i.d. in
the choice set (Louviere et al., 2000).
To evaluate the goodness of fit for the model as a whole, the likelihood ratio test can be
applied. The null hypothesis is that the probability �� of an individual choosing alterna124

tive a is independent of the value of the utility parameters. Calling �∗ the likelihood
ratio, we have that −2���∗ is approximately chi-square distributed with degrees of freedom equal to the number of parameters to be estimated. If the chi-square value exceeds
the critical value for the specified level of confidence, one rejects the null hypothesis
that the �s being tested equal zero. Another index to evaluate the goodness of fit of the
model is the likelihood ratio index �2 , analogous to � 2 in ordinary regression. Large
values of ρ2 are opportune, although values between 0.2 and 0.4 may be indicative of
extremely good fits (Louviere et al., 2000).
Once the utility parameters of each level are estimated, it is possible to compute the
relative importance of each attribute (IRA) by considering how much difference each
attribute could make in the total utility of profiles. That difference is the range in the
attribute's utility values. We calculate percentages from relative ranges, obtaining attribute importance values that add 100%. An attribute with a larger number of levels is
often characterized by a greater relative importance (Orme, 2010).
One way to show how a disadvantage in one attribute may be compensated for by an
advantage in another is to calculate the share of preference of hypothetical graduate
profiles. Direct elasticities can be estimated. A direct elasticity measures the percent
change in the probability of choosing a particular alternative in the choice set with respect to a given change in an attribute of that same alternative (Koppelman & Wen,
2000).

4

Survey Results

The survey results are summarized in Tables 1, 2, 3 and 4. Entrepreneurs assign positive
values to some levels of the considered attributes and low importance (the levels with
the negative values in Table 2) to others. This shows that entrepreneurs clearly perceive
the relevance of a vacancy to the curricular characteristics of applicants and are able to
point out the appropriate skills. For instance, entrepreneurs assign low relevance to
study degrees in industrial engineering for clerical jobs, be-cause this degree might outperform the competencies required for these activities.
By far, the most important attribute in a CV, out of the six examined, is the attended
study pro-gramme. Its IRA ranges from 29.6% to 65.8%, and this means that entrepreneur choices of the submitted profiles can be explained chiefly with the discipline studied by graduates.
The IRA estimates are larger for an ICT vacancy, intermediate for administration, marketing and HR offices, and lower for people whose role is to attend to the major clientele. This indicates a strong link between the skills entrepreneurs perceive are needed
for a job vacancy and the type of academic achievements expected from a candidate for
that vacancy.
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Administration
employee
ChiSquare

497.274 ***

Marketing
assistant
399.508 ***

Human resources
assistant

Customer relations manager

ICT professional

314.745***

454.251***

598.32***

0.397
0.316
0.277
0.357
��
*** � ��� < 0,001, ** 0,001 < � ��� < 0,01, * 0,01 < � ��� < 0,05, “.” 0,05 < � ��� < 0,1

0.487

Table 1 Goodness of fit measures of the estimated models

The study programmes that are significantly preferred are those in computer science (at
the Univer-sity of Padua, taught in the maths department), statistics or engineering for
the position of ICT tech-nician; those in economics or computer science for the position
of clerical worker in an administra-tion office; those in economics for an initial position
in a marketing office; those in psychology, educational science, law or economics for
the recruitment of an HR assistant and those in foreign languages or economics for duties related to CRM with top clients.
On the whole, all the ten study programmes we submitted to entrepreneurs' evaluations,
except for political science and sociology, are relevant for at least one job position in
industrial firms. Political science and sociology are neglected because entrepreneurs
most likely believe that graduates in such disciplines are basically trained for jobs in
public bodies.
The other two academic variables, namely degree level (bachelor's versus master's) and
final mark obtained by graduates, are much less important: the degree level varies from
6.3% to 0.8% of be-tween-entrepreneurs' preferences and is statistically not significant,
while the entrepreneurs' preferences for degree's final mark vary between 12% and 6.2%
and are generally significant. This dispels the sometimes evoked myth that entrepreneurs do not consider as relevant the marks obtained at university.
Moreover, if we add up the IRA estimates of the study programme, of the degree level
and of the final mark, we can perceive that entrepreneurs considerably value the academic results of candidates for job vacancies. The quota of explained IRA ranges from a
minimum of 43.4% for a vacancy in customer relationship management (CRM) to a
maximum of 77.6 for a vacancy in ICT technical positions. Hence, we can state that the
more technical-specific are the skills expected from applicants for a job position, the
larger the entrepreneurs' trust in the competencies achieved at an HE institution.
The other attributes that are relevant at the phase preliminary to the effective recruitment are, in order of importance, skills in spoken English, work experience and willingness to travel on business. Of course, there are differences according to the job position
for which graduates apply. English is particularly important for duties related to CRM
and marketing; willingness to travel on business is relevant for customer care relations
and for marketing duties. Work experience is somewhat different because it qualifies
applicants for all job positions, although it is significant uniquely for job positions that
involve CRM and marketing activities.
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In any case, it means that the so-called basic competencies, such as that of holding a
conversation in English with foreign customers, are fundamental. We did not test the
relevance of computer skills because experts consulted at the focus group stage suggested that graduates do not even conceive of applying for a job without this standard competency.
If we examine in detail the part-worths of the profile levels relevant for the five job positions considered (Table 3), we deduce the following:
›

For a clerical position in an administrative office, the best candidate is a
bachelor in economics, possibly with good marks, who, knowing English, is
able to hold a dialogue with foreign customers and suppliers. However, graduates in other disciplines could overcome low-profile graduates in economics.
The utility estimate of 'none' is 2.699: this means that an entrepreneur would
select a graduate for his or her company only if he or she overcomes this
threshold. So, for this job position, entrepreneurs would admit to a job interview only graduates in economics.

›

For a junior position in an HR office, the best candidate is a graduate who has
obtained a master in psychology, with good marks, is knowledgeable in English, is available to travel on business and was employed or had an internship.
The 'none' option gets a utility estimate of 1.854, a value that is reached by
the best graduates in psychology, educational science, law, or economics. The
combination of individual competence, academic performance and work experience is then crucial in recruiting graduates for this job position, in fact the
disciplinary field may combine with personal skills and experience to define a
plurality of candidates to a job interview.

›

For a position of computer science technician, a graduate has to possess a
master's degree in a specific discipline (informatics, statistics, engineering,
for example). In addition, good marks at graduation, the possession of linguistic skills, the availability to travel on business and work experience help.
Besides, only the best graduates in computer science and statistics can overcome the threshold represented by the 'none' choice. Even a degree in industrial engineering—which remains below the 'none' barrier—is not adequate
according to entrepreneurs. This is another indicator that entrepreneurs are
able to discriminate between titles, but their competence is intuitive, tied with
names of the degree titles, as they only vaguely know what is really learnt at
university in so many study programmes.

›

For a junior position of marketing assistant, the indications of entrepreneurs
are significantly correlated to the relevant characteristics of graduates. The
ideal candidate is a graduate in economics: in fact, only graduates in this field
are above the 'none' threshold. Candidates with other degrees, even though
their curriculum is brilliant and they are experienced, would not get a better
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score than a graduate in economics with a similar life history and degree level.
›

For a junior position of assistant manager to important customers, the entrepreneurs' choices are significantly determined by the graduates' profiles. The
ideal candidate for this position is a graduate in foreign languages who possesses at least one year of work experience, possibly abroad, and with a bright
academic career. The 'none' threshold (2.64) highlights that the competition is
between, on one side, graduates in foreign languages with high and medium
academic curricula or graduates in economics with at least a medium final
mark and all the other graduates, on the complementary side. The key attributes are communication skills, availability to travel and visit fairs and exhibitions, and specific work experience.

Field of
study
Degree
level
Degree
mark
English
knowledge
Work
experience
Willing to
travel on
business
Score

Administration
clerk
Economics

Marketing assistant
Economics

HR assistant

CRM assistant

Psychology

Foreign languages

ICT professional
Mathematics

Bachelor

Master

Master

Master

Master

High

High

High

High

High

Suitable for
communication
with foreigners
Internship during
or after studies
Even for long
periods

Suitable for
communication
with foreigners
Years of regular
work
Even for long
periods

Suitable for
communication
with foreigners
Years of regular
work
Even for long
periods

Suitable for communication with
foreigners
Years of regular
work
Even for long
periods

Suitable for
communication
with foreigners
Years of
regular work
Even for long
periods

3.815

2.991

3.066

2.894

4.811

Table 3 The ideal profile for the considered job position

We also computed all possible two-way interactions. Since it is not possible to describe
all of them in this paper, we selected the interaction between final mark and work experience that is relevant for academic policies. Often, in fact, there is a trade-off between
the quality of academic curriculum of graduates and their work experience achieved
before graduation. Table 4 presents the significant interactions. It appears that the partworth gap between a low and a high mark can be filled, in the entrepreneurs' eyes, with
long work experience or with an internship in a firm. We mean that work experience or
an internship is so important to entrepreneurs that an applicant with a medium-level
mark but with work or internship experience may be equal to another with high marks
but no work experience. In particular, work experience and internships could compensate for a non-brilliant academic career in a selection process for clerical positions in
administration or HR offices or for ICT technical positions.
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Administration
clerk
HR assistant
ICT professional

Degree mark

Relevant work experience

Preference shares
(%)

Medium

Internship during or after university studies

24.8

Low

One year or more of regular work

17.6

High

Discontinuous/occasional during studies

24.6

High

No experience at all

15.8

Medium

Internship during or after university studies

37.1

Low

One year or more of regular work

30.1

High

No experience at all

32.8

Low

One year or more of regular work

37.6

Medium

Discontinuous/occasional during studies

23.5

High

Internship during or after university studies

21.0

High

No experience at all

17.9

Table 4 Shares of preference between degree mark and relevant work experience
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Attributes and levels

Administration clerk

Marketing assistant

HR assistant

CRM assistant

ICT professional

Field of the study programme (IRA)

54.4%

47.5%

46.7%

29.6%

65.8%

Philosophy and literature
Educational sciences
Political science/ Sociology
Economics
Law
Statistics
Industrial engineering
Mathematics/ Computer Science
Psychology
Foreign languages

-1.087 (0.318) **
-0.813 (0.326) *
0.308 (0.229)
2.376 (0.202) ***
0.473 (0.220) *
0.570 (0.207) *
-0.731 (0.300) *
0.866 (0.206) ***
-1.227 (0.348) **
-0.736 (0.308) *

-0.334 (0.236)
-0.166 (0.236)
-0.112 (0.223)
1.575 (0.194) ***
-0.861 (0.302) *
0.274 (0.217)
-0.099 (0.221)
-0.539 (0.261) .
0.027 (0.213)
0.234 (0.210)

0.069 (0.238)
1.048 (0.207) ***
0.044 (0.227)
0.842 (0.210) ***
0.875 (0.202) ***
-1.025 (0.336) **
-1.176 (0.367) **
-1.433 (0.348) ***
1.465 (0.189) ***
-0.708 (0.282) *

-0.528 (0.264) .
-0.490 (0.267) .
0.247 (0.224)
0.786 (0.213) **
-0.227 (0.251)
0.262 (0.202)
0.404 (0.209) .
-0.519 (0.261) .
-0.817 (0.284) **
0.881 (0.197) ***

-1.349 (0.416) **
-0.720 (0.347) .
-0.519 (0.331)
0.436 (0.254)
-0.957 (0.350) *
1.666 (0.231) ***
1.604 (0.222) ***
3.413 (0.246) ***
-2.389 (0.658) **
-1.184 (0.370) **

Degree level

3.1%

0.8%

6.3%

3.8%

3.4%

Bachelor
Master

0.101 (0.076)
-0.101 (0.076)

-0.021 (0.071)
0.021 (0.071)

-0.194 (0.074) *
0.194 (0.074) *

-0.110 (0.072)
0.110 (0.072)

-0.149 (0.084) .
0.149 (0.084) .

Degree mark

9.2%

6.2%

12.0%

10.0%

8.4%

Low
Medium
High

-0.317 (0.115) *
0.024 (0.110)
0.293 (0.108) *

-0.068 (0.101)
-0.126 (0.104)
0.194 (0.099) .

-0.428 (0.114) **
0.114 (0.103)
0.314 (0.103) **

-0.348 (0.110) **
0.121 (0.103)
0.226 (0.100) *

-0.458 (0.128) **
0.173 (0.118)
0.285 (0.117) *

English knowledge

17.3%

20.9%

18.4%

24.2%

6.8%

Suitable for communication with foreigners
Inadequate for communication with foreigners

0.574 (0.083) ***
-0.574 (0.083) ***

0.537 (0.076) ***
-0.537 (0.076) ***

0.570 (0.079) ***
-0.570 (0.079) ***

0.695 (0.083) ***
-0.695 (0.083) ***

0.298 (0.084) **
-0.298 (0.084)

Relevant work experience

10.9%

12.8%

10.6%

9.9%

11.4%

No experience at all
Internship during or after university studies
Discontinuous/occasional during studies
One year or more of regular work

-0.462 (0.146) **
0.257 (0.130) .
-0.020 (0.132)
0.224 (0.131)

-0.323 (0.133) *
-0.050 (0.125)
0.040 (0.123)
0.333 (0.118) *

-0.309 (0.142) *
0.013 (0.129)
-0.051 (0.131)
0.348 (0.121) **

-0.279 (0.135) .
0.003 (0.125)
-0.014 (0.128)
0.290 (0.123) *

-0.516 (0.164) **
0.016 (0.145)
0.015 (0.144)
0.485 (0.142) **

Willingness to travel on business

5.2%

11.8%

6.1%

22.4%

4.3%

Unwilling to travel
Willing to travel only for short periods
Willing to travel even for long periods

-0.082 (0.109)
-0.132 (0.109)
0.213 (0.106)

-0.276 (0.105) *
-0.055 (0.103)
0.331 (0.096) **

-0.202 (0.109) .
0.026( 0.108)
0.176 (0.102) .

-0.592 (0.120) ***
-0.100 (0.109)
0.692 (0.101) ***

-0.199 (0.125)
0.017 (0.121)
0.181 (0.120)

NONE

2.669 (0.169) ***

2.419 (0.150) ***

1.854 (0.154) ***

2.640 (0.160) ***

3.061 (0.206) ***

*** � ��� < 0.001, ** 0.001 < � ��� < 0.01, * 0.01 < � ��� < 0.05, “.” 0.05 < � ��� < 0.1

Table 2 Utility parameters and IRA coefficients estimates
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5

Conclusions and Recommendations

The Electus survey presented in this paper, being of the conjoint type, required longer
times than traditional surveys based on simpler questionnaires, but it produced more
informative outcomes, as discussed in this section.
Firstly, the conjoint measurement method we applied actually evaluated the adequacy of
a set of study programmes that are commonly delivered in Italian universities for some
job positions. Secondly, the applied model made it possible, through the 'none' option,
to define indirectly the 'willingness to buy', which is the propensity of entrepreneurs to
pinpoint the graduates qualified for a job interview. The model also made it possible to
evaluate the trade-offs between the possible characteristics of applicants in order to understand which characteristics of an applicant could substitute for others that he or she
does not possess.
From these outcomes, we can see that entrepreneurs, HR employees and managers who
share responsibilities of graduate recruitment in firms are aware of what university titles
imply in terms of competencies. They are also able to discriminate amongst academic
degrees shown on CVs and to give a holistic evaluation of the adequacy for recruitment
purposes of degree titles and of other educational, psychological and experiential characteristics of graduates.
At the end of this research, one is driven to suggest that university decision makers simplify the terminology of degree titles so that labour experts and entrepreneurs can rely
on common sense and a few other basics while taking decisions during a recruitment
process.
A methodological issue highlighted in this paper is the relevance on the 'none' option.
This option allows us to establish a threshold of the relative level of selectivity of entrepreneurs in defining the standard competencies that a graduate has to possess in order to
be admitted to a job interview. The higher the threshold, the higher the implicit selectivity level that the entrepreneurs impose for graduate recruitment and the more qualified
should be the applicant in terms of academic career, competencies, work experience and
general availability.
The concluded research highlighted that any technical job requires the knowledge and
competencies implied by a technical degree but also that extracurricular competencies
could compensate for curricular shortages. It emerged that work experience and internships achieved during or after HE studies can counterbalance a less technical degree or a
less brilliant academic career.
The results of this research may improve learning and employability policies within the
academia, and they suggest that graduates adopt a more targeted approach to employment and consider the possibility of balancing work, internships and studies before
showing up for a vacancy.
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For a future study with analogous aims, the points to improve to achieve more detailed
results could be as follows: (i) if possible, the sample size should be increased in order
to estimate more complex interactions between attributes than those admissible with the
sample of 250 entrepreneurs at hand and (ii) a larger variety of study programmes
should be considered at the questionnaire level, and more choices should be provided to
entrepreneurs. These improvements, though not easy to bring about, might allow both
the application of a more informative statistical model and the direct measurement of
the value ascribed by entrepreneurs to a larger set of study programmes delivered by
universities.
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Xinno Innovative Learning Environment As
A Founding Block Of The MUAS
University Entrepreneurial Ecosystem.
Implications Of The Space Design On The
Learning Outcomes Of Students Of
Entrepreneurship Education Programmes
Dr. Mikhail Nemilentsev
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Abstract
The following paper considers a creation process of the entrepreneurial ecosystem in the Mikkeli University of Applied Sciences (MUAS) in Finland. The aim of this paper is to demonstrate how construction of
the innovative learning environment Xinno in the university campus can lead to the better outcomes of
young and adult students of business management education programmes in Mikkeli University of Applied Sciences (MUAS). Research methodology is a combination of observation and theoretical conceptualisation. Additionally, in-depth investigation is done in order to conceptualise constituent blocks of the
MUAS university entrepreneurial ecosystem in the form of the developed model.
As for the expected results of the paper, ways of development of the MUAS university innovative learning environment as well as its entrepreneurial ecosystem are determined. Effects of space design on the
accomplishment level of undergraduate students are identified. A conceptual model of the university
entrepreneurial ecosystem is created. Another implication of the provided study is the Finnish perspective
on the development of innovative competences of undergraduate students by means of creation of innovative space environment suitable for learning and formation of the students’ entrepreneurial mind-set.
The main outcomes of the present paper is theoretical conceptualisation and empirical analysis of the
MUAS university developing entrepreneurial ecosystem and its impact on the students’ overall study
performance in the diverse student groups and multicultural study setting.
Keywords
Innovation, learning environment, space design, student performance, university entrepreneurial ecosystem

1

Introduction

The paper analyses Xinno innovative learning environment and researches issues of
developing a university entrepreneurial ecosystem in the international study environment. Implications of space design and user-driven approach on the learning process are
coupled with the author’s observation of the university entrepreneurship education pro-
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gramme. The above-describe research problem is analysed by means of several interconnected research questions:
›

R1. What are the implications of space design on the learning process and
creating an innovative learning environment?

›

R2. What are the elements of an innovative learning environment?

›

R3. How an innovative learning environment lead to development of a university entre-preneurial ecosystem?

The paper is organised as following. Literature review deals with reconcentualisation of
the university space design in the digital collaborative environment. Additionally, a
multicultural element in building the user-driven learning space and an issue or space
design and factors influencing learners’ and workers’ learning productivity. Finally, the
paper studies innovation learning environment and students’ perception of innovativeness in education in the development process of a university entrepreneurial ecosystem.
Methodology explains the research and observation nature of the following study. Result part explains an innovative learning environment of Xinno, observes ways of developing Xinno’s innovative learning potential, and analyses the further development
day in MUAS Business Idea Competition in Xinno design space organised in January
2015. Discussion section presents a conceptual model of MUAS university entrepreneurial ecosystem as a general outcome of the paper and calls for the future empirical
study required for testing four proposals in accordance with the model..

2

Literature Review

2.1 Reconcentualisation of the University Space Design in the Digital
Collaborative Environment
In accordance with Noriega et al. (2013), traditional places for acquiring knowledge and
study competences like schools, vocational institutions or universities are being currently replaced by more innovative learning spaces. Space in general influeces on the way,
how learners apply available information to real-life situations, whether it is a place of
com-munity gatherings or a alma mater of wisdom and learning (The Economist, 2003).
Plac-es for learning develop and change iteratively through the spiral of historical developemt, pointing at a continuous current use of digital technologies both for personal
and group learning practices (e.g., Abeles, 2011). In principle, place for active learning
can be presented as a nuclear where digital and physical spaces are virtually and naturally merged in one greater wholeness. Learning by networking is a way of communicating
through distant spaces and exchange with ideas for a joint result (JISC, 2006). As Norriega et al. (2013) mentioned, one of the major attributes of the spaces for learning is an
iterative knowledge interaction. This observation undermines traditional opinions on the
necessity of continuous interaction of (active) learners with the object of interest or
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knowledge (Whitehouse, 2009). Places for continuous interaction and knowledge assimilation are rooted in conversation patters envisioned by wireless connection possibilities
and 24/7 meeting facilities (Abeles, 2011). The users then easier perceive a place, where
they feel like in an informal environment being actually involved in the serious real-life
experieices. Apart from the digitial benefits of new and innovative spaces for learning,
knowledge accumulation and idea transfer are still limited by the preparedness of participants, their adequate capabilities and by methods that are used by participants for increasing effectiveness of knowledge exchange (Li and Bernoff, 2011; Noriega et al.,
2013).
The traditional university or school profiels undergo conceptual changes by proposing a
free-form learning opportunities for students by redesigning previously rigid spaces of
contact studies in lecture classrooms into unattached faculty hubs, libraries designed in
the open-office style without cubicle divisions of book shelves, and incorporating student study places into cross-course and cross-phase interaction reality (Oblinger, 2005).
In addition to that, in a freer digitalised learning envrionemtn, teachers no longer fulfil
duties of formal supervisors nor principals. On the contrary, teaching staff becomes
more involved in the communication process of knowledge with mentorshipcollaboration type of relationship rather than one based on commandship and formal
routines (Li and Bernoff, 2011; Noriega et al., 2013).

2.2 A Multicultural Element in Building the User-driven Learning
Space
Involvement of different cultures in the process of knowledge accumulation and transmission makes a learning process richer, but it also become more unpredictable in terms
of its results. Knowledge moves across nations and cultures when members of different
cultural origin are put together to solve practical or theoretical tasks (JISC, 2006). Universities with its primary focus on the internationalisation of tertiary education across
Europe and also in other parts of the world indicate about the dynamic knowledge interchange and digital culture’s challenges (Whitehouse, 2009; Abeles, 2011). Via students’
cooperation, intercultural patterns of decision-making, problem-solving etc. are relised
in the space of co-creation of knowledge. In other words, strategies of crowdsourcing
are regarded as the critical source of universities’ learning potential and its innovation
capa-bilities (Abeles, 2011).
Multicultural learning spaces require a reconsideration of the underlying values that
bind members in ther joint learning and foster the processes of ideas’ sharing and
knowledge distribution (Woolner, 2010). Such values help identify better social benefits
derived from learning practices and reorganise traditional hierarchical ‘teacher-student’
relation-ships in the university into a flatter structure of learners’ inter-communication
(Wagner and Compton, 2012). Unpredictability of expectations derived from involvement of learners with different cultural backgrounds make them pro-active designers of
the learning spaces. Spaces thus become more user-driven and its design responds to the

136

user needs better compared to traditional university facilities (Florida, 2004). There is
an earlier articulated need for a better user orientation of the university sapces (e.g.,
Oblinger, 2005). Multiculturalism found the university framework gives a wider collaborative experience for both young and adult learners, teachers, entrepreneurs, and other
stakeholders (Woolner, 2010). As it was mentioned earlier, students with multicultural
background represent constructive designers of newer learning spaces, thus contributing
to the customisation process in the university learning environment (Wagner and Compton, 2012).

2.3 An Issue or Space Design and Factors Influencing Learners’ and
Workers’ Learning Productivity
Knowledge work itself involves a significant share for mutual cooperation, selfexploration and self-management, group initiatiative and cultural enrichment. Cultural
enrichment of learners and knowledge workers occurs in both a monocultural and a
monocultural environment (Greene and Myerson, 2011). Theoretical and background
knowledge of learners are honed a newly challenging environment. Learners discover
such an environment in a mutual explorative process (Myerson and Ross, 2006). There
was a number of studies dealing with a renewal of learning and work design in order to
meet higher expectations of workers and students as well as to achieve higher learning
productivity (e.g. Davenport, 2005; Duffy, 2005). An intangible nature of knowledge
work drives issues of the user-driven design to the areas of the individual or group fashion, user fashion and loyalty to the learning potential of the group (i.e. faith in the learning process) (Davenport, 2005).
Spaces designed for learners’ and workers’ better productivity involve elements of socialisation, focus, collaboration and pro-active learning (Greene and Myerson, 2011;
Gensler, 2013). However, pro-active learning is also possible in the individual division
of tasks between learners, which do not require constant physical interaction of learning
individuals. From the group-oriented learner’s viewpoint, information enrichment and
knowledge generation are processes that are intertwined with continuous sharing of ideas and self-management of information (Smith, 2008; Greene and Myerson, 2011).

2.4 Innovation Learning Environment and Students’ Perception of
Innovativeness in Education in the Development Process of a
University Entrepreneurial Ecosystem
Studies on what makes a learning environment innovative and how innovations are embedded in the process of learning within secondary and tertiary educations have a direct
relation to the undesratnding of learning processes in universities (e.g., Senge, 1990,
1994; Patterson, 1999). Raise in the learning productivity helps organisations achieve a
long-term competitive advantage both in the field of (higher) education and in the professional business field (Patterson, 1999). Pro-activity in learning requires from students
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(i.e. also from other types of learners) and from universities (i.e. also from other types
of education organisations) quicker adaptive responses to the external environment and
constantly changing leaners’ expectations (Green and Myerson, 2011).
By means of cross-faculty integration and an active participation of the business field in
the university curriculum, learning transforms mindset of students. For instance, students act as active decision-makers and experts from the educational sector in various
real-life work tasks and joint projects with the local or international enterprises (Wagner
and Compton, 2012). In general, an innovative design of the learning processes meets
the expectations of local governments and prepares competent professionals for the
business field (Abeles, 2011).
Innovations in the learning environment of a university lead to the gradual development
of the university’s entrepreneurial ecosystem. An entrepreneurial ecosystem is featured
by the user-driven design of the offered courses for continuous training as well as for
degree students, real-life applied research together with multicultural knowledge accumulation and assimilation (Patterson, 1999; Wagner and Compton, 2012). Traditional
learning cultural patterns are continously replaced with the user-driven design of learning with an interplay of students, teachers, industry representatives, and community
organisations (Noriega et al., 2013). An international character of the university programmes can also lead to a better quality in teaching, and user-driven design of the
study curriculum (Gamage et al., 2008)
Factors such as teaching reputation, attitude, personal development, context-specific
curriculum, student-support staff interaction, and further career development, in accordance with Quintal and Phau (2014) can be used for studying students’ perception towards university education in general and its innovative components in particular. Additionally, a university brand and practices taken place in the university on a regular basis
affect the way in which students participate in the user-driven development of the learning innovative practices (e.g., Beneke, 2011).

3

Methodology

Methodology of the paper is based on research and observation of Xinno innovative
learning environment and its impact of the student performance. Observation is particularly founded on the further development day of Business Idea Competition taken part
in MUAS in the January 2015. As the result of observation and theoretical conceptualisation, the MUAS university entrepreneurial ecosystem is worked out. The initially
planned research design with conducting a survey of young and adult Finnish and international students’ perception of Xinno as a study place and an innovative learning environment was postponed. The reason is founded in a continuous development of Xinno
and inability of the MUAS teaching staff to include Xamk in the 2014-2015 study curriculum as a place for regular lectures and seminars. However, Xinno is planned to more
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actively use in the following academic year 2015-2016, in particular at the department
of Business Management. Therefore, the conducted observation and research presented
in this paper is an initial stage for further studies of Xinno innovative potential for the
university ecosystem design. In accordance with Quinsee and Bullimore (2011), this
paper uses storytelling apart from direct observation. A narrative practice (Watts, 2006)
helps identify Xinno’s user-driven characteristics as a place for innovative learning and
knowledge sharing.

4

Main Results

4.1 Xinno as an Innovative Learning Environment
Xinno as a specially design place for meeting innotivative activities and entrepreneurial
drive of Mikkeli University of Applied Sciences in Mikkeli, Finland (further MUAS).
According to the official description of the Xinno operations in MUAS (Xinno – innovaatiotoimintaa ja yrittäjyyttä, 2015), innovative ways and spaces are designed for userdriven learning and working. Students are supported in renewing their traditional and
often outdated practices of learning. These renewed ways of learning help young and
adult students search practical solutions for the real-life tasks asked by the local Finnish
and international enterprises, problems and cases generated in the business environment
of Finnish regions and students’ home countries.
Solutions to the real-life work tasks are generated in Xinno space by fusing students’
gained knowledge and professional pre-study background from different field of professional competences. In particular, creative perspectives are sought in the joint solutions.
Students pursue courageous novelty decisions and ideas that have not previously existed. With Xinno design, students of MUAS as well as Finnish citizens and international
guests have received new spaces as the concrete aid for the renewed learning.
Xinno operations focus on learning and teaching in a varied creative way by means of
renewed and inspiring methods. The primary objective of Xinno is to act as a multidisciplinary centre and a meeting place for enterprises, students, teachers, and other interest groups. The key words for Xinno environment are community, diversification, and
user orientation. Enterprises have currently received a suitable environment in Xinno for
testing its user-driven offers, developing products and fostering product innovations.
Additionally, Xinno is regarded as a MUAS modern entrepreneurial ecosystem for continuing training. Besides enterprise-led development projects for students and other interest groups, Xinno contributes to further implementation of students’ presented business ideas and social innovations from Innopankki (Xinno – innovaatiotoimintaa ja
yrittäjyyttä, 2015).
The construction design of Xinno divides learning and working facilities into two
floors. On the first (i.e. ground) floor, students get multiple free opportunities for working out real-life business projects. In turn, the second floor is reserved mainly for con-
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tinuing training and workshop education with ultimate digital opportunities for students’
purposes. Being a creative environment and a part of the MUAS entrepreneurship ecosystem, Xinno provides also networking and informal opportunities for students, teachers, entrepreneurs, and other interest groups by designing sauna spaces, rest rooms,
kitchens and meeting zones for non-standard learning without traditional cubicle office
or class environment.
Learning becomes a gamified environment with the use of Finland-born digital technologies (Xinno – innovaatiotoimintaa ja yrittäjyyttä, 2015). In order to activate large
groups of participants, Flinga application was implemented in the Xinno environment.
Flinga is the user-driven Finnish creation, an innovation that involves users in production of knowledge by means of tablet computers or other mobile devices. In case of decision-making, Flinga application helps calculate votes.
It should be however mentioned that Xinno is a currently developed study and business
environment that has been recently introduced as an innovative concept in MUAS.
Therefore, students attend mostly Xinno premises for their project or individual purposes. The curriculum of MUAS and, in particular, of Business Management department of
MUAS has not fully integrated Xinno as the regular place fore lectures or seminars. It
leads to the identified problems in collecting students’ feedback on the use of Xinno.
Therefore, it has been decided that a more in-depth observation of Xinno together with
developing a conceptual model of MUAS university entreprenrurial ecosystem and
XInno innovative learning environment as a part of that ecosystem would have a larger
applied contribution. It could be however expected that the years 2015-2017 would become the critical stage for developing Xinno innovative capacity because MUAS will be
fused with another large applied university in Finland. The theoretical concepts of
MUAS entrepreneurial ecosystem developed in the paper as well as the analysed observations of Xinno innovative learning environment provide the main results that are discussed further.

4.2 Developing Xinno’s Innovative Learning Potential
In a line with concerns made by Noriega et al. (2013), social categories with limited
economic resources have the same right to work and learn collaboratively. Xinno is a
option, that is free of charge for students and an easy-access place for the unitifed interests of students and community members (including business representatives and nonbusiness counterparts). Xinno features the process of “living in & with” the university
through iterative communication and sharing practices in knowledge acquisition and
retainment. For instance, teachers will soon experience (after completition of renovation
and a full inclusion of Xinno in the study curriculum at the department of Business
Management) teaching in a student-led style. Within such student-led style, students
decrease the real and nominal cost of communication among each other. Online technologies, in turn, empower an easier access of students to the teachers’ environment. In
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general, needs and processes of teaching and learning approach and become more customised.
A multicultural element in Xinno work (i.e. involvement of students from non-Finnish
cultures in solving real-work tasks and participation of foreign students in the national
and international enterprise-oriented projects) moves knowledge around cultures and
between learning spaces. Students serve as agents of knowledge transfer (for more information, see Whitehouse, 2009). One of the sheer benefits of the Xinno customised
user-driven design is that Xinno is not solely a virtual cloud space, but rather a physical
environment that however allow students acquire indirect forms of communication
among one another and force positive changes in the learning practices.
If one considers, what makes an environment innovative (i.e. answering R1), values of
Xinno space design should be considered in more details. In compliance with Noriega et
al. (2013), trust, perceived equity, fair play, absence of hierarchies, holistic vision, social capital, agility and ingenuity, and recognition are core values for development of
innovations. Inclusion of all values in one Xinno space is basically secured by the cocreation nature of MUAS educational practices (i.e. partly answering R3). MUAS is the
leading Finnish University of Applied Sciences and one of the most active players of
innovative development in the South-Save region of Finland. Xinno as the learning innovative environment can be considered from both physical and psychological perspectives. An analysis of the Xinno space is thus built into demographic analysis and psychographic analysis.
If one compares Xinno space with a traditional learning hub existing in every Finnish
university, a level of informational quality would be higher in Xinno due to comentoring and peer evaluation practices in the daily (self-)learning processes within
Xinno both for Finnish and international young and adult students. It influences eventually on their performance. Additionally, Xinno has acquired a large exent of the game
environment: it is playground for accumulating, assimilating and applying learning innovations in a flat-structure dialogue between students and teachers. Teachers as well as
business representatives influence positively on the study performance at the department
of Business Management in MUAS.
The most important symbolic rules (i.e. implicit and explicit guiding principles in
MUAS) for Xinno are embedded within the above-mentioned variety of values. Fully
accepted, these values lead to larger students’ and teachers’ motivation, which in turn
provide all-university cohesion and alignment with the innovative principles. It helps
create a unique MUAS university entrepreneurial ecosystem. Xinno learning ecosystem
is self-renewed and fully value-driven. Physical design in Xinno is driven towards users
and their current set of values. Learners are thus perceived as builders of the MUAS
university entrepreneurial ecosystem, with their ideas and communication practices put
at the foundation of the university innovations (i.e. answering R3). Xinno breaks the
traditional university room design (see Oblinger, 2005) and offers its users a possibility
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to design the learning space in a changing fashion. Young and adult students as well as
outside visitors participate in creative workshops on identifying innovative potential of
Xinno places and are drivers of collaborative design. In conclusion, Xinno provides a
space and mental opportunity for collaborative learning and represents a learning space
design of the third millennium (Noriega et al., 2013). Environmental sustainability
standards are also met, which respnds to ecological demands of the learning spaces
among Finnish citizens.

4.3 Further Development Day in MUAS Business Idea Competition in
Xinno premises
Business idea competitions that took place in the autumn 2014 – winter 2015 in MUAS
was considered as a cross-course collaboration. In particular, Xinno serviced as a crosscourse and cross-phase collaboration space for learners and innovators (Oblinger, 2005).
Originally, students were asked to invent an idea with the clear business application. An
idea could be, for instance, a product or a service. There were asked to fill in the application form and make a business canvas model (Osterwalder et al., 2010) and make a
short video presentation of their idea. Additionally, they were asked to publish their idea
on Dynastart.fi website (Dynastart, 2015). 10 best ideas were evaluated by the industry
experts and teaching staff from MUAS university. These ideas were eventually refined
during a further development day. Three best ideas were awarded and presented in the
Mikkeli industrial and educational environment.
Further Development Day in MUAS Business Idea Competitions in Xinno has indicated
several considerable implications for attainment of space design with building a learning innovative environment. Xinno has a strong learning potential, where intangible
principles of knowledge work are regarded as significant, and fad, fashion and faith of
(pro-)active learners are considered as the critical drivers of the MUAS new entrepreneurial learning innovative environment (i.e. partly answering R1). With a number of
actively exploited practices, Xinno represents a place for learning and teacher-student
support with a high inclincation towards real-life business and community projects
solved through a continuous collaboration of Finnish and international young and adult
students (i.e. partly answering R1).
Knowledge activities in Xinno are in a line with the major outcomes of Gensler (2013)
survey. Students and teachers participating in the Business Idea Competition’s further
development day have indicated strong socialising and collaborating practices. However, the reglament of the business idea competition allowed also for individual aspirations of students, which describes a ‘focus’ pattern of work/learning behaviour (Green
and Myerson, 2011; Gensler, 2013). There were the four major types of individuals who
raised their innovative ideas in Xinno at the competition day. The first type – anchors –
were satisfied with the possibility to pursue idea’s development individually at the multiple places within Xinno design space. Adult Finnish students as well as young foreign
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students were the major representatives of this type of learners. Another type of individuals – connectors – generated ideas only by means of constant discussions featured by a
much freer type of work. Students from Eastern Europe as well as teams with the homogenous cultural group representation were comfortable with the constant dialogue in
Xinno. The third type of learners, in according with Green and Myerson (2011), - gatherers – brough innovative ideas into Xinno’s competition day from the outside (non)learning and work environment. They were the intellectuals with the recent experience
of training in business incbutors with their already tested business ideas. Mainly Asian
and Eastern students presented the third type of learners. The last and fourth type of
learners – navigators – developed the major part of their ideas outside Xinno and
MUAS, but they interacted fiercely with anchors, generators and gatherers during the
development day. There were mainly the students from non-business departments that
had eventually promising business applications of their technical or social ideas. Navigators practiced thus an idea-led work strategiy and developed their ideas in-between
Xinno and MUAS and the rest Mikkeli city environment. Both four types of learners
identified and tested during the further development day represented a user-driven way
of learning in an innovative learning environment of Xinno.

5

Discussion

In the results’ section four types of learned were identified. Xinno increases the learning
rate of MUAS learners regardless of the concrete type of a learner. Both young and
adult students as well as company representatives and teaching staff contribute to the
development of a continuous stream of creativity aligned with uncertainty of the final
outomes (i.e. results) of the learning process. It was identified that space design influences on the way of learning, in particular on the formation of the learning innovative
environment of Xinno as a part of the MUAS university entrepreneurial ecosystem.
However, further investigation is required when Xinno space will be fully integrated in
the regular study curriculum at the department of Business Management in MUAS for
young and adult Finnish and international students. Performance analysis is practically
troublesome with the current project or individual group participation in Xinno. However, certain conclusions and preliminary observation of Xinno’s space features and its
impact on the overall innovation performance of MUAS university and development of
MUAS entrepreneurial ecosystem were made. Answers to three research questions identified in the beginning of the present paper disclose these findings and observations.
Development of MUAS university entrepreneurial ecosystem through the lenses of
Xinno innovative learning environment is given in the following model (Figure 1).
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MUAS university entreprneurial ecosystem

Learners’
innovative
potential

Four types of learners: anchors,
connectors, gatherers, navigators

Xinno innovative
learning environment
trust
equity
agility

recogn
ition

User-driven
space design

fair
play

ingenuity
CORE VALUES
no herarchies
holistic vision

social capital

Fig. 1: Conceptual Model of MUAS University entrepreneurial ecosystem and Xinno innovative learning
environment

In accordance with the model on Figure 1, nine core values contribute to fusion of space
design preferences and facilitate a user-driven space design (Proposition 1 – P1). Such
user-driven space design accounts for opinions of students, teachers, practioners, industry (business) representatives, and other interest groups and lead to a better and more
innovative perception of knowledge and co-creation process of innovations in Xinno
space (Proposition 2 – P2). With four possibilities of applying learners’ potential of
knowledge assembling learners’ innovative potential is formed in Xinno space (Proposition 3 – P3). Continuously fostered by the set of core values and user-driven space design, Xinno innovative learning environment satisfies multiple needs of learners and
leads to the development of a broader MUAS university entrepreneurial ecosystem
(Proposition 4 – P4). Empirical studies are required however in order to test the proposed model and study made propositions.
Xinno’s innovative design is built around the same values that are practiced in MUAS
university, such as trust, perceived equity, fair play, absence of hierarchies, holistic vision, social capital, agility and ingenuity, to mention a few of them. There is a constant
need for changes within the multicultural university environment, but user-driven design practices described for Xinno learning innovative space could help achieve considerable and user-friendly changes in the general approaches to learning. Xinno’s potential for innovation will be analysed further and integrated in the MUAS university curriculum in 2015-2017 academic years, when MUAS will merge with another large Finnish applied universities. Knowledge-based transformation of the applied tertiary learn-
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ing practices could be further investigated with the empirical studies of Xinno and similar design spaces. All in all, university education represents a direct response to the national economy’s industrial and social needs, and development of innovative learning
environments within the multicultural university environment could facilitate attainment
of the stated objectives. In conclusion, it could be mentioned that Xinno represents a
unified place where course development, joint research, sharing of staff and facilities
could pursue a newer innovative environment and help creat an all-university entrepreneurial ecosystem.

6

Conclusions and Recommendations

Xinno innovative learning environment and conceptualisation of the MUAS university
entrepreneurial ecosystem were the primary goals of the present paper. Aligned with an
in-depth review of literature on the university space design, students’ perception of the
learning process, collaborative reconceptualization of the study environment, and multicultural environment in the tertiary educational institutions, three research questions
were formulated. In particular, (R1) What are the implications of space design on the
learning process and creating an innovative learning environment? (R2) What are the
elements of an innovative learning environment? and (R3) How an innovative learning
environment lead to development of a university entre-preneurial ecosystem? Research
questions were gradually answered in the results’ and discussion parts of the paper.
Multicultural elements in designing a user-driven learning environment and factors contributing to learners’ and workers’ higher productivity were also reviewed from the literature. Finally, innovativeness in education and university learning environments were
analysed fromt the user-driven perspectives.
In the result’s section, Xinno innovative learning environment was observed in compliance with the Business Idea Competition’s Further Development Day, different types of
learners and core values influencing on the process of knowledge accumulation and
assimilation were found. With the research and observational research design, this paper
represents a first stage in the two-stage research of the MUAS university entrepreneurial
environment. As one of the main conclusions of the paper, a conceptual model of the
MUAS university entrepreneurial ecosystem was developed. Four critical propositions
for the innovative learning process were identified. In conclusion, calls for the empirical
survey were identified in order to test the made propositions in accordance with the developed conceptual model (Figure 1).
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Abstract
Several studies demonstrated that in order to achieve increased employability options and successful career aspirations university graduates require not only technical skills, but also a wider series of transversal
competencies, especially those related to synthetic thinking, relationships building, team working, etc.
Others shows how difficult it might be for the traditional university programmes to support the development of those competencies, and how this is also related to a loose cooperation between higher education
institutions and the businesses. Because of this lack of cooperation, in fact, universities often tend to be
unaware of the business needs both in terms of research and innovation, as well as current and future
employment needs. This is why "live projects" - a new active experiential learning experience within the
role of students’ consultancy - are attracting growing interest. Some studies showed, in fact, how the
specific features of live projects enable them to help the students developing their transferrable skills
much more effectively than a more traditional teaching approach can do. However, little attention have
been so far devoted to how live projects can also be a way to foster and strengthen business and academy
cooperation.
This paper discusses and explores how live projects can be successfully integrated into higher education
programmes not only in order to introduce students to ‘real world’ problems, and develop their transferrable skills, but also to strengthen the university-business cooperation.
Evidence is presented with the application of two innovative examples in the tourism studies field, i.e, the
Student Group Consultancy Unit from Manchester Metropolitan University and the use of student’s consultancy in the Master’s Programme in Economics and Management of Tourism from Ca’ Foscari University Venice and CISET.
The paper presents the results firstly, through the qualitative feedback of both students and businesses
involved in this experience, and secondly, data on the students’ employment level, and on their skills development as assessed by their employer. It also explores how live projects can create a tripartite relationship among business, students and lectures. Furthermore, the paper shows how the peculiarly of live projects as a learning experience builds this relationships in a such a way that it holds many emotional components, and therefore is likely to ensures cooperation between business and university in the medium
long term. Finally, the authors argue how the combined effect of increased employability and of the tripartite links activate a virtuous circle that can further enhance the business/academy partnership.
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1

Introduction

Several studies (Katz, 1974; Analoui, 1997; Boyatzis, 1982; Bigelow, 1991; Peterson
and Peterson, 2004), throughout the years have demonstrated that in order to achieve
increased employability options and successful career aspirations university graduates
require not only technical skills, but also a wider series of transversal competencies,
especially those related to synthetic thinking, relationship building, team working, etc.
Others shows how difficult it might be for the traditional university programmes to support the development of those competencies (Elijamal, et al., 1998; Stavenga de Jong,
Wierstra, & Hermanussen, 2006; Porter & McKibbin, 1988; Wren, Buckley, &
Michaelsen, 1994), and how this is also related to a loose cooperation between higher
education institutions and the businesses. Due to this lack of cooperation, in fact, universities often tend to be unaware of the business needs both in terms of research and
innovation, and of employment opportunities, and this hampers further the businessacademy links.
This paper discusses and explores how “live projects” - a new active (Bonwell & Eison,
1991) experiential (Kolb, 1976; 1981; Kolb, Boyatzis, & Mainemelis, 2001) learning
experience within the role of students’ consultancy - can be successfully integrated
into higher education programmes not only in order to introduce students to ‘real world’
problems, and develop their transferrable skills, but also to strengthen the universitybusiness cooperation. Although different studies underlined how live projects can enhance the students' transversal skills, in fact not much attention has been dedicate dos
far to their potential in creating and fostering the industry-academy relationship.
Evidence is presented with the application of two innovative examples, i.e, the Student
Group Consultancy Unit from Manchester Metropolitan University (MMU) and the use
of student’s consultancy in the Master’s programme in the Economics and Management
of Tourism from Ca’ Foscari University Venice and CISET (Moulding & Montaguti,
2011). Firstly, the authors present the peculiarities of students' consultancy as they
emerge from several examples in the literature. Secondly, they analyse the comments
and feedback collected both from students and businesses involved in the MMU and
CISET live projects in order to scrutinise the various aspects of the links that the consultancy projects create between the parties involved, and in particular the emotional
components and the firmness of the relations. Thirdly, the paper presents data on the
students’ employment level, and on their skills development as assessed by their employers, showing how live projects contribute in enhancing both employability and employability related skills.
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Finally, the paper explores the characteristics of the tripartite relationship businesslecturer- students built by the live projects and discusses how students' consultancy is
able to generate a virtuous circle of cooperation between the tourism industry and higher education institutions.

2

Methodological Approach

The paper first discusses the literature on the main characteristic of “live projects” as
educational experiences, and studies how they are currently used within higher education level (Heriot et al., 2008; Thomas & Busby, 2003; Camarero, Rodríguez, &San
José, 2009 ; Sara, 2006), and their main results. Secondly, it underlines the features,
and the learning goals of the two specific cases, and explores how in these specific cases, live project are used to strengthen the university-business cooperation.
Feedback collected from the British and Italian businesses involved in the live projects ,
and the students’ own comments and assessment of their experience with the live projects, are used to analyse how the three-partite relationship university – business - students needed for a live project works, but also to assess the firmness of this relationship.
The feedback has been collected just after the end of the live projects in the last 2 years
through face to face interviews with commissioners, their spontaneous comments, interviews with students, and their own comments left on the Facebook pages where the students interact and exchange documents, opinions, ideas during the consultancy. These
comments provide a 'direct feedback' on the students' consultancy effectiveness in
building skills and relationships.
Finally, data on students’ employment and on their transversal skills assessment are analysed to understand if and how a live project impacts upon students’ future employability, and competences, and therefore, on the potential employers’ satisfaction about
the university programmes, and their learning outcomes, and thus reinforcing the trust
between the two "worlds". This information provides a sort of 'indirect' - but even more
important - feedback on the live projects impacts. Data on employment, and on the students' skills are collected regularly by the staff of the Masters' in the Economics and
management of Tourism since 2003, and this allows a comparison between skills development before and after the introduction of the live projects as a part of the programme.The company tutors are asked to assess their intern technical, transferrable
skills, behaviour, etc. using a Likert scale (1-5).

3

Live Projects within the Role of Students' Consultancy

Live projects have gained some attention in the last 3 years. They are a particular kind
of active (Bonwell & Eison, 1991), experiential learning (Kolb, 1976; 1981; Kolb &
Kolb, 2005), presenting particular features. The students, organised in small groups, act
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as consultants to a real life commissioner (business, DMO, business association, local
government) for a real "live" problem or development opportunity the commissioner
needs to explore and achieve. The commissioner/business contact interacts directly with
the group of students-consultants in terms of providing an appropriate brief for a new
opportunity or analysis of an existing problem or issue as well as providing appropriate
feedback.
Undertaken from a different perspective to other kinds of active or experiential learning (case studies, in class simulation), students' consultancy not only allows the students
to ‘do’ rather than receive, but to engage in a real world business problem (Moulding &
Montaguti, 2011; Heriot et al, 2008), training them to face ambiguous situations, in a
professional manner (Cook & Bellivau, 2006).
The interest towards this particular kind of learning approach at university level is due
to its ability to develop transferrable and critical thinking skills (Gonzalez, et al.,1999;
Edwards et al., 1998, Rideout, et al., 2002; Thomas & Busby, 2003), less addressed by
traditional teaching styles, which tend to be based mainly on a reproductive learning
conception – focussing on the intake of information for fact retention (Vermunt 1996;
Slaats, et al., 1999) – and/or a constructive learning conception (Stavenga de Jong, et
al., 2006).
However, team working, problem solving, communication, etc. are essential for employability (Thomas & Busby, 2003; Kuhn & Weinberger, 2005; Zaharim, et al., 2009;
Fallows & Steven, 2000), especially in a sector such as tourism (Chang, 2013), and even
more importantly within a managerial career (Bigelow, 1991; Carroll & Gillen, 1987;
Kotter, 1982; Whetten & Cameron, 1983; Analoui, et al., 2000).
A survey carried out by the National Association of Colleges and Employers in the US
shows that employers value five qualities as the most important for their staff. These are
mainly transversal skills such as communication, autonomy, team-working, leader-ship.
The academic achievement is the fifth of the group and the only non-transversal one
(Kuhn &Weinberger, 2005). The same results are reported by several studies (Luka &
Donina, 2012; Zehrer & Mössenlechner, 2009; Christou & Sigala, 2001; Raybould and
Wilkins, 2005; Rao, 2010; Selvadurai, et al., 2012; Bath, et al., 2004)
Universities have consequently, developed some interest in active learning approaches.
Problem based learning which is often integrated into nurses’ curricula and medicine
programmes (Valle, Petra, et al., 1999), and simulations are becoming more popular
(Sower, 1997). These approaches are however less used in other faculties, but they are
none the less more predictable and controllable than students' consultancy
(McKone&Bozevicz, 2003). Because of this unpredictability and for being time consuming (Heriot&Campbell, 2002) students' consultancy is rarely integrated into a curriculum. Some examples are computer sciences programmes (Drake, 2012) and architecture the UK (Sara, 2006), some MBAs (Sroufe, et al., 2011)a particular project of
the Small Business Institute in the US (Heriot, et al., 2008) , some experience within
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operational management (Herio, et al, 2008). Despite the importance of transferrable
skills in the tourism sector, experiences of formal integration within the curriculum are
the ones presented in this paper, plus some others like the consultancy projects of the
hospitality programme of the Ecole hôtelière de Lausanne.
The peculiarity of live projects, however, entails another advantage beyond the development of transferrable skills - an advantage that none of the other forms of experiential
learning can bring (Cook, 2000; Cook&Hazelwood, 2002), but that is just marginally
underlined by the literature. Students' consultancy create the condition for a cooperation
between teachers, businesses, and students, establishing a collaborative partnership
leading to a tripartite relationship that is often strengthened by the emotional aspects
that are part of this kind of experiences.

4

The Case Studies

Student Group Consultancy was independently developed as a teaching approach by
MMU and CISET-Ca’ Foscari Venice.
As for CISET-Ca’ Foscari case, students' consultancy is an essential part of the Master’s
programme in the Economics and Management of Tourism. Similarly, for the Group
Consultancy Unit within Manchester Metropolitan University, which is a core option for
all post graduate students undertaking master’s degrees.
The two experiences are different for history, academic environment, role within the
students curricula, etc. However, in both cases, students' consultancy was designed to
develop key managerial skills and competencies through experiential learning e.g. within an operational context with ‘live’ group consultancy.

4.1 Students' Consultancy at the Master' Programme in the
Economics and Management of Tourism
The Master’s programme in the Economics and Management of Tourism was created by
CISET and Ca’ Foscari University Venice in 1993. In 2003 it became a first-level university Master’s Programme offered at Ca’ Foscari University, but it still relies on
CISET experience in managing the courses, coaching the students and maintaining industry contacts. It is a one-year (60 ECTS) programme, including 700 hours of classes,
an internship, and a discussion of the final thesis.
Students' group consultancy was introduced as a learning experience in 2004 as a part of
the classes. Each project is carried on by the entire Master’s class, divided into different
working teams, or by different groups within the class - according to the year and the
complexity of the project - upon a specific request coming from businesses, business
associations, DMOs, etc.
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4.2 MMU Group Consutancy Unit
The Masters Group consultancy Unit within Manchester Metropolitan University was
redeveloped to create a unique unit developing transversal skills and competencies. In
addition to which, the unit was developed in such a way as to be transferable as an innovative concept to global universities and colleges of higher education. The unit is delivered over the course of one term e.g. 12 weeks and the 13th week is generally set
aside for the final presentations from each consultancy group.
The consultancy briefs are commissioned by external clients insuring that students are
exposed to ‘real life’ business sector problems, issues and opportunities facing everyday
practicing managers.
Despite the differences, the experiential learning context for both of the programmes is
unique and dynamic enabling students to engage with and receive experience of working in a managerial capacity within an organisation of their chosen industry. The consequent role of the unit leader, the supervisors and the external business clients are that
of a mentor, consultant, advisor, and listener and on occasions as an arbitrator. Some of
the key concepts and principles of students' consultancy are identified as follows:
›

a focus upon the development and acquisition of transversal skills, critical
thinking and resolution of problems for today’s dynamic managers

›

business clients offering their support in nurturing/ mentoring and ultimately
acting as an ambassador for the university

›

an overlap of time between the experiential learning process of understanding
the role of consultancy and what it entails while at the same time, undertaking
the live project itself in a professional manner

›

an informal lecturing approach which focuses upon continuous encouragement, guidance and feedback

›

co-ordination of some skills and capabilities from other units and courses under-taken

›

development of cv’s for students, identifying gaps for development

›

to identify with and act at all times within a professional capacity as actual
ex-ternal consultants as opposed to the role of a student.
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5

Living a Students' Consultancy Experience - Skills and
Relationships in the Students and Industry Words

5.1 The Industry and Destination Voice - from Caution to
Involvement
To involve businesses, associations and DMOs in a live project is never an easy task,
especially when the "course" is in its first steps. The main issue is time and more specifically the time that is required to provide information and feedback to the students,
which can ultimately become lost, as the students and tutors guiding them and acting as
mentors might find themselves within a position where they are unable to provide professional solutions or appropriate analysis. Potentially because in all other teaching programmes they are undertaking and resolving predetermined academic exercises.
As demonstrated above, the development of the tripartite relationship allows for the
growth in the both the ability of the mentors involved as well as the students themselves. As the projects proceed, the mentors find themselves more actively enjoying
and becoming involved in the consultancy process and somehow in the students' struggles to undertake the consultancy brief to its ultimate professional end.
Over a period of time as trust is developed and established, hence the tripartite relationship develops enabling the business client to view the student consultants as part of their
own staff within the industry and involving them within the business on a weekly basis.
This involvement (see also Thomas & Busby, 2003) develops a basis for a strong relationship between students, businesses and lecturers and strengthens the tripartite relationship.
In 2012, at Manchester University as part of the Student Group consultancy unit, a client brief for a leading independent restaurant brand involved a group of students who all
derived from different cultural backgrounds, their initial brief was to explore and develop different menu options due to global food shortages. However, such was their contribution to the overall business strategy that the students transferred their knowledge of
other international cuisines such as sugar substitutes and lower fat contents and spent
time with the internal chefs discussing the dressing of plates to ensure less fat and carbohydrates. The owner of the business spoke of the student’s initial silence when they
first spent time as a manager within the company but soon developed confidence and
shared their knowledge which became a valuable asset for the business. Effectively,
albeit for a short period the students became a part of the overall management team,
which strengthened their confidence for future employability options.
In the words of one of the commissioners of the 2012-13 project of the CISET Master's
class, the involvement of students - and the feelings this stimulated in the various people
involved in the project - allowed not only to build a good relationship with the university, but also among the various municipalities that joined this project focused on the
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creation of a tourist bikeway. Private comments focus on the quality of the job. The
commissioner of the 2013-14 CISET Master's live project, the financial director of the
Italian branch of an international chain, underlines the professional quality of the local
marketing plans the students realised for some of the hotels of the chain:
The plans are operative tools, ready to be implemented.
Having followed the projects since the beginning he also notices how much the students
changed through the live project, improving their technical skills, communication and
developing a more and more professional approach. Comments aside, the best feedback
is the fact that the projects are implemented by the commissioner: the marketing plans
mentioned above became op-erative just after the discussion, and the bikeway project
lead to an agreement among the municipality for the realisation of the various activities
indicated by the students - the logo and name proposed by the students were adopted
and the municipalities found the money to finance the new itinerary website.
The same happened with projects in the past, such as the ones commissioned by an incoming agency in Piedmont, while the business association that commissioned a project
on the national convention bureau wanted it presented to the MICE operators during the
most important MICE tourism exhibition, etc.
More importantly is the development of the tripartite relationship between businesses
and universities - after the first consultancy all the CISET Master's commissioners but
one asked, and sometimes obtained, a repeat of the experience the following year, to
have interns in their staff, to have access to the alumni curricula. Similarly, with Manchester Metropolitan University, all business clients to date have continued to be partners with the unit and have offered further opportunities for student’s o act as consultants within their businesses. Hence, the unexpected standards of the students' perfomance, the continuous contact with the students and some emotional involvement has
consequently built a closer business-university cooperation.

5.2 The Students' Voice - a Total, Demanding and Rewarding
Experience
When students from both CISET and Manchester Metropolitan University were requested to provide feedback on their live project experiences, some key words reoccur:
"involving", "personal development", and “demanding”, “stressful”, “rewarding” “challenging” “a journey of personal growth”. What is most impressive within this feedback
is that it shows mainly emotional aspects. In fact, in the students' words, the consultancy
experience has been described as “a powerful personal experience”. A CISET Master' s
student commented about her experience in 2012-13 live projects
complex and stressful learning experience,
and a 2013-14 student describes it as
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a difficult experience but a very rewarding one,
underlining how it exposed some features of her character. Similarly, recent feedback in
2015 from a MMU student recalled her consultancy experience as one in which to begin
with she felt was outside of her intellectual and professional capabilities however,
through the support of her unit leader and mentor she found herself becoming part
of a rewarding, surprising and challenging experience
with her business client.
This later became the basis for a key part within her CV and future employability preferences.
Cognitive neurosciences have argued that the more that ‘emotion’ is involved the more
that the human brain retains the knowledge and memory linked to that emotion (Reisberg & Heuer, 1995; Phelps, 1998; Hamann, 2001). Therefore, the fact that feelings are
such a pivotal part of the learning process testifies the efficacy of students' con-sultancy
as a learning approach. A further acknowledgement from the students prevalent within
this theme is the comment on "growth", representing not only a growth in skills, but
more of a discovery of oneself, This may be defined as an injection of self-confidence
and personal evolution, whereby students begin to realise the extent to which they possess skills and resources they were unaware of.
There was no evidence within either case study that the students found this new and innovative approach to teaching and learning an easy option. Feedback such as
it would have been easier if you had told us what to do at the beginning
(CISET Master student, 2012-13)
or
at first we only wanted an easy solution (MMU student, 2014)
are common halfway through the live projects and demonstrate the level of personal development and commitment required. However, what prevails at the end of the experience is the satisfaction of having completed the work and being complimented by the
commissioner and business client. Further feedback endorsing this sense of completion
and achievement supports this:
proud and happy of the work done by my group (CISET Master’s student,
2012-13),
happy and proud that the proposal was so well received by the commissioner (CISET Master’s student, 2013-14)
so proud that I have achieved this consultancy brief, not only for my consultancy group but for my business client who I have grown to admire so much
(MMU student, 2015).
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6

The Impact on Employability and Skills

6.1 Transferable Skills Improvement
As the figures presented demonstrate, the CISET students’ consultancy unit improved
the transferrable skills of the Master’s students. Students who attended the 2012-13 edition, when the live project was included in the programme, performed better on every
transferrable skills than students who attended in 2002-03, before the live projects were
introduced.
Although both groups are a selected group of students, and other features of the programme (case studies, team works of other kind, etc.) aimed at developing transferrable
skills were present in 2002-03 as well, the live project determined an appreciable difference especially in the areas of team working, stress management and problem solving.
All three skills play an essential role not only when the tourism industry recruits its employees, but even more so in the career choices for the students concerned.
In a similar nature, MMU’s Student Group Consultancy unit upon its redevelopment in
2009 demonstrated high levels of transferable skills within the masters programme
which had not previously been achieved. Consequently, future data from 2013-2014
collected on similar transferable skills scores highly on the presented graph.
Team working, in particular, was judged is an essential skill for a career in the hospitality sector (Valachis, 2003; Chang, 2013), and one which employers often find lacking in
their personnel (Davies et al, 2012; Alliance of Sector Skills Council – Scotland, 2011)
Therefore, the improvement of the average results for team working, which is of 4.8/5,
can make a great difference for the students’ career.
Differences similar to the ones presented in the figures can be observed when analysing
the results of the 2003-04 edition – again before the introduction of live projects in the
programme , or the 2010-11 edition when the group students’ consultancy was suspended due to the teacher’s absence.

Fig. 1: Manchester Metropolitan University. Master’s students, 2013/2014, student evaluation of transferable skills. Source: MMU
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Fig. 2: Ca’ Foscari-CISET. Masters’ students. Business tutors’ evaluations. Transferrable skills . AA.
2012-13 - Source: CISET interns’ business tutors survey

Fig. 3: Ca’ Foscari-CISET. Masters’ students. Business tutors’ evaluations. Transferrable skills . AA.
2002-03 - Source: CISET – interns’ business tutors survey

6.2 Employability
That the improvement of these skills helps the students’ career is shown in the Master’s
programme results in terms of employability. In the last 10 years the employment rate
of the Alumni one year after their degree is 98 or 96%. 85% of them find work – and
go on working – in the tourism industry, especially in hospitality (fig. 4).
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Fig. 4: Masters’ Alumni. Kind of tourist business they are employed by . AA. 2012-13 - Source: CISET
Alumni survey

Transferrable skills surely play an important role in this result, if it is considered that in
Italy the average employment rate of people with a degree superior (2 years, 120
ECTS) to the one awarded by this programme is 87% five years after the degree
(Almalaurea, 2014). Although not only the live projects, as already underlined, contribute to the development of transferrable skills, and that the quality of the programmes
can vary largely, it is possible to indicate that students’ group consultancy helps in the
process of making a difference.
This is particularly clear if we consider that in the CISET Master’s experience, every
year the group consultancy translated into an employment either within the business that
commissioned the project or within its network, and with job descriptions related to the
consultancy object. The only exception being consultancy carried out on behalf of business associations (2 years). One student was employed to implement the marketing
plans the class achieved in 2014 , while another was employed for the realisation of
tourist bikeways after having worked on this subject within the live project. Some students also created their own responsible tourism business starting from what they
learned working on this kind of business models and markets for the students’ consultancy (2007-8).

7

Industry and Academy Cooperation within Students
Consultancy: the Tripartite Relationship

7.1 A Strong Relationship
The feedback provided by students and "commissioners" and business clients, demonstrates how live projects contribute to create a relationship between tourism businesses

158

and universities, but also that the high emotional participation provided by the experience builds a solid kind of relationship, which is the ground for long term cooperation.
The same interviews and the data on employment and competencies, highlight how this
cooperation provides benefits for each party involved. The students who took part in a
live project present, according to their first employers, higher levels of transversal skills,
particularly in the field of team working, and problem solving.
The data on employment of the Italian students, furthermore, shows how the students’
consultancy helps the Master’s Programme in the Economics and Management of Tourism to obtain an employment rate of 96%, instead of the average 52% registered by the
graduates from Italian post-graduate programmes in economics.

7.2 The Creation of the Tripartite Relationship
The case studies from both CISET and Manchester Metropolitan University demonstrate how the development of Student Consultancy as a form of active/experiential
learning activity can support the development of strong cooperation between industry
and higher education institutions, including both teachers, lecturers and students.
Within the context of Manchester Metropolitan University, the student consultancy unit
as a live project, within an experiential learning environment was fostered not only
within the University but consequently developed over a number of years as a package
for international transfers of knowledge and exchange.
During one of the first international transfers – ‘The Employability and Entrepreneurship project’ in Kenya, Africa, cultural consequences faced by the author resulted in the
research and development of a more focused and structured approach to a new form of
collaborative working partnership, hence the creation of the ‘Tripartite relationship’ .
The tripartite relationship enhanced not only the connections between the student, the
university and the business client within a triangular relationship but included within
each stage added, mutual benefits in order that each party had something additionally to
benefit from. For example, the relationship between the business client and the university would include if necessary the attachment of external stakeholders e.g. trade associations, tourist boards who would assist in endorsing and promoting the collaborative
work carried out within the business by the students. This sense of endorsement particularly during international transfers provided the student consultancy scheme with a
sense of prestige and priority within the associated industry itself. Additionally, the relationship with the business client and the lecturer recognised and appreciated the level
of professionalism and strategic issues and marketing skills provided by the lecturer rather than a purely academic, inwardly facing role.
Furthermore, the relationship between the business client and the student was developed
in order to allow the student further exposure within the business itself, taking the format of, for example, attendance at staff meetings and training days, working with the
head chef on new food substitutes, becoming involved within the implementation stage
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of the solution to the brief that they had undertaken and achieved. In effect, this approach within the relationship enabled a closer, more emotional bond with the students
and the business in which they could be seen as part of the business and its brand etc.
All of which enforces a more positive outcome for future employability skills.
Finally, the relationship between the lecturer and the student was further enhanced, enabling a more relaxed informal approach to the learning environment whereby students,
for a short period of time become professionals and consultants within the real business
world, this freedom and level of responsibility enabled students to develop their transversal skills particularly in terms of maturity, team working and taking and accepting
responsibility, not only for successes but also for any problems which arose.

8

Conclusion and Implications: the Virtuous Circle

As the previous paragraphs highlighted, in the short term, the tripartite relationship
works because the three parties involved need to cooperate, but the live project doesn’t
create a link between academics and business only, but also a direct link between students and managers, which facilitates employment opportunities. In the medium term,
therefore, the link can be enhanced thanks to the students’ employment in the same
companies. As the students’ comments highlights, the live project experience is an involving one, and therefore it also strengthens the link between students and university,
encouraging the students to maintain their connection with the institutions and to involve the company they work for in other live projects.
While enhancing the academy-business cooperation, live projects benefit the students
by helping them to develop transferrable competencies they need on the job, and enhancing their employability.
The university, in this way, gains insight not only in the latest evolution of the market
and of the business models, but also on the needs the business express in terms of competencies of the employees, thus having the possibility to tune its courses and increase
the employment chances of all the students.
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Abstract
Nowadays companies are increasingly looking not only for applicants possessing technical and scientific
knowledge, but also for those who are able to deal with multiple challenges, helping organizations to
survive and succeed (e.g., Fallows, & Steven, 2000; Heimler, 2010; Sahni, 2011; Stewart, & Knowles,
2000). According to previous investigation, the labour market requires graduates to be equipped with a
range of transferable skills such as team-working, leadership, and problem solving, in addition to their
academic success. Therefore, Universities must engaged with graduate employability agenda by “reexamining which attributes their graduates should possess and by focusing on fostering generic skills in
students that might make them appealing to multiple employers across multiple work contexts and disciplines” (Bridgstock, 2009, p.31/32). The role of both universities and companies’ in intentionally promoting transferable skills’ development should then be discussed and structured practices must be implemented to respond in a more effective way for students to be able to meet the conditions to compete and
achieve business excellence. In some fields of knowledge, namely economics and management, where the
sustainable competitive advantage lays on transforming working capital into human capital strengthen
and development, “there has been some consensus of opinion on the importance of ‘‘transferable’’ or
‘‘employability’’ skills for employees, particularly for those in management positions” (Raybould, &
Sheedy, 2005, p.259). The purpose of the present study is to identify the transferable skills which are
most valued in the labor market for economics and management recent graduates in the Portuguese context. While studies focusing on transferable skills in high demand are frequent, this is the first examining
the fields of study of both economics and management and benefiting from the perceptions of HR professionals. Regarding the method, different perspectives were obtained through interviews to Portuguese
corporate human resources (HR) representatives (n=26). In different industries common skills were identified as fundamental namely communication skills, teamwork, interpersonal relationship skills, proactiveness and initiative, mastering foreign languages and leadership. Taking the obtained results into account, main conclusions point out the importance of higher education institutions to develop innovative
curricula to foster the advancement of the transferable skills and, thereby graduate’s employability. Findings pertain also to business and other organizations, as they might help improve selection and recruitment processes as well as talent retention. The retrospective analysis linked with the present challenges
and the anticipation of labor market trends will provide useful information to intervene in educational and
professional contexts. It will also enable a closer look into the changes on the transferable skills’ paradigm.
Keywords
transferable skills, soft skills, employability skills, higher education, economics and management, graduates, human resources
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1

Introduction

The University is a facilitator of personal development for young people. As such, it
promotes students’ integration, and academic, personal, social, and affective adjustment.
Moreover, it supports the development process of both the student and her or his future
projection. This might happen either by facilitating the transition from secondary school
to higher education or from higher education to the labour market (Ferreira, 1999; Santos & Ferreira, 1999, in Ferreira, Almeida & Soares, 2001). Higher education is a period
of developmental construction for students, with specific tasks, in a particularly exciting
and challenging context.
The transition from higher education to the labour market is a personal experience of
socio-professional integration, which is vocationally significant. This process aims to
explore intention-ally and systematically the characteristics and opportunities of the
labour market (cf. Reuchlin, 1971; Spokane, 1991, 2004; Stumpf & Lockart, 1987 in
Miranda, 2006). Hence, it requires not only a high personal investment, but also a set of
personal characteristics that enhance the agency of personal and professional success of
graduates.
The emphasis on the professional success of newly graduates has been intensified by the
overall transformations that have been changing the world. The economic crisis adds up
to changes with-in the global division of work. Thus, the volume of available jobs has
been reduced, and the no-tions of the present and future are characterized by dimensions
such as risk, uncertainty and un-predictability (Crespo, Gonçalves & Coimbra, 2001).
This context weaves a set of new demands and challenges to individuals, making them
directly responsible for their employability (Oliveira & Guimarães, 2010). This is to say
people are led to believe that it should be the individuals - not the labour market – the
ones responsible for investing in developing their skills and to obtain and keep a job
(Oliveira & Guimarães, 2010). As a result, the concept of employability seems to bring
out an opportunity for investment, making individuals active agents of their own development. However, we cannot – as Crespo, Gonçalves and Coimbra (2001) defend – join
a dangerously naive conception of the limitless potential of this idea, once it is the labour market who determines, to a large extent, the system opportunities (Oliveira &
Guimarães, 2010).
In order to reduce the excessive focus on personal system that this new paradigm implies (Estevão, 2003, in Silva, 2008) the University is increasingly challenged to find
solutions to the socio-professional integration of their graduates. Especially after the
Bologna agreement, universities are now facing a new challenge, that of reconstructing
its own approach to the labour market. On the one side, universities need to develop
strategies to answer to employers’ demands. On the other side, they also need to start
transforming the narrative supporting such needs. Therefore, higher education institutions are increasingly involved with the intentional promotion of transferable skills’
development. In so doing, they will be able, to a certain extent, to bridge the gap be-
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tween universities and the labour market (Oliveira, & Guimarães, 2010; Pillai, Khan,
Ibrahim, & Raphael, 2012). This process might entail curriculum innovation and permanent reviews to implemented pedagogical approaches.
The matching between what universities seeks to promote and what the labor market
requires has been debated (e.g., The Role of the Universities in the Europe of
Knowledge, 2004) and there are some studies that aim to understand how this gap can
be decreased, namely through the alignment of transferable skills (for a discussion see
Hogan, Chamorro-Premuzic, & Kaiser, 2013).
The concept of skill (or competency) has evolved over the years and has been studied
by several areas of knowledge, such as psychology, education, politics and management. However, it is still difficult to establish an unique consensual reference, not only
for the concept’s description but also for its designation (e.g., soft skills, employability
skills, core competencies/skills, key skills, common skills, transferable skills, generic
skills, work skills and basic skills, among others). Therefore, different concepts of competency can be found over time and coexist even in the same area of knowledge. For
instance, in the sixties, skills were understood as aptitudes, capabilities and qualifications among behaviorists (Moreno, 2006), emphasizing an operative and instrumental
approach to the concept. In more recent studies (Lahti, 1999), competencies are seen as
a construct that “involves inferring the existence of a concept that is not directly measurable or observable (i.e., a construct) based upon related information that is measurable
or observable (i.e., indicators of a construct)” (p.60). Thus, the lack of a unified framework of generic work competencies represents a significant obstacle for the further development of the field, both in research and in practice (Nikolaou, 2003), once different
approaches value different dimensions of the concept. In order to clarify both the nature
and the context where these skills can be applied and, even more, developed – as these
skills can be transposed from a specific developmental context to others (Bennett,
Dunne, & Carré, 1999; Evers, Rush, & Berdrow, 1998) – purported we decided to support our study framework in the definition presented by Cabral-Cardoso, Estêvão, and
Silva (2006) that describes transferable skills as a gathering of personal general competences that are useful for performing in different contexts and in several professional
activities, allowing the individual to succeed in multiple tasks and requests.

1.1 Transferable Skills and the Developmental Process
Transferable skills play an important role in the developmental process, once they not
only emerge through life and academic experiences per se, but also are intentionally
promoted and stimulated at educational and professional contexts in order to respond to
challenges, demands, and even the unexpected. This is particularly important when we
refer to recent graduates as prospective employees because they may lack the particularistic work experience and specific job skills of more established workers” (Phillips, &
Phillips, 2000, p.574). For instance, extra-curricular activities such as volunteering not
only provide career-development opportunities but also promote the development of
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skills needed for employment (Phillips, & Phillips, 2000). Therefore, higher education
institutions must be aware of the need to intentionally promote transferable skills’ development, bridging the gap between universities and the labor market (Oliveira, &
Guimarães, 2010; Pillai et al., 2012) through curriculum innovation and permanent reviews to implemented pedagogical approaches. Cooperative activities and school-towork programs should be held to promote skills’ development (Wagner, & National
Business Education Association, 2001) increasing both graduates’ self-awareness and
opportunity awareness for them to demonstrate their employability ability in a changing
labor market (Stewart, & Knowles 2000). According to Lahti (1999) “the nature of jobs
are changing so it makes more sense to anchor competencies on the individual as opposed to a job” (p.65), underlining the urgency to identify and promote effective transferable skills’ development.
Framed by this concern, the present research aims to: (a) identify the transferable skills
most valued by the labor market in economics and management graduates, gathering
different perspectives from human resources representatives; (b) distinguish between
graduates and recent graduates transferable skills’ profile required, as the first former
might have previous and relevant professional experience; (c) highlight the importance
of extracurricular activities as a context for developing transferable skills; (d) find reference to specific behavioral, attitudinal and relational skills that are valued in the present
and that were not as important in the past – establish differences; (e) identify transferable skills that will be required in the near future and will enable students’ employability
in these specific areas. Regarding broader implications of this study, findings are also
expected to: (f) provide useful indicators for higher education institutions to review and
adjust pedagogical and educational practices to these demands, and (g) create companies and organizations’ awareness to the importance of considering certain approaches
in their recruitment and talent retention processes.

2

Method

2.1 Participants
Companies that work closely with School of Economics and Management of Catholic
University of Portugal were invited to participate in this research through interviews
with their HR representatives or some company representative that had the needed profile to answer the questions addressed.
Participants were 26 HR labor market representatives (15 females, 11 males) from 24
different companies, with experience in recruitment processes, from economics and
management positions, 24 to 54 years old (M = 38,4 SD = 7,85). Regarding academic
background, 12 attended psychology and four HR management in their initial studies.
Other participants identified economics, law, management, municipal administration,
sociology and agricultural engineering as primary studies. The years of professional
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experience related to HR varied from one to 30 (M = 12,58; SD = 7,55). All assumed
HR/recruitment roles, even though some assume different professional functions at the
company as well. Twenty one had previous experiences in other companies and only
two had experience in recruiting only recent graduates or interns. Details on companies’
activity and dimension are presented in Figure 1.

N=24

Figure 1. Diagram with companies’ activity sector (INE, 2007, p. 39) and dimension (EU, 2003).

2.2 Instruments
An interview script was constructed, comprising three parts. In the first part sociobiographical information was collected (e.g., age, academic background, years of professional experience in HR, experience at recruitment processes, and examples of used
recruitment methodologies, so that we could understand the importance of transferable
skills in the selection process). In the second part, participants were asked to present a
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personal approach for the transferable skills concept. Finally, all the questions were presented. Participants were asked to identify: (a) which transferable skills do they value
when recruiting for economics and management positions in their companies (for graduates and recent graduates), (b) which transferable skills are more important when applicants do not have relevant work experience, (c) other criteria for assessing the candidates; (d) transferable skills that are today sought most valued comparing to five years
ago; and (e) transferable skills that will be important in the near future (see Appendix A
for the interview script).

2.3 Procedure
Seventeen interviews took place at companies, five at Católica Porto Business School
and two via skype, occurring between May and December 2013. At the first moment,
the interviewer framed the research for participants to understand the main goal and all
the study’s proceedings and asked for participant’s authorization to record their interaction and to sign the declaration. All participants’ questions were clarified and only then
the interview began. Interviews lasted between 20 min to 1 hr 38 min. Afterwards, all
content was transcribed verbatim and data analysis was conducted. The information was
organized in five major categories and corresponding subcategories that are presented in
Table 1.
Categories
Transferable skills' concept
Spontaneous examples
Transferable skills for economics and management
Graduates skills
Recent graduates skills
Dimensions most valued for not having previous professional experience
Graduates vs recent graduates
Differences
Similarities
Other criteria for screening candidates
Activities and experiences (professional and non-professional)
Transferable skills of the past vs today
No differences
Differences
5 years ago
10 years ago
Transferable skills for the near future (3 to 5 years)
No differences from today
Differences

Table 1. Tree of categories used to data analysis
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3

Results

The results were organized in five categories/themes that were established considering
questions addressed to the participants: (1) transferable skills most important for graduates (economists and managers already with some professional experience) and recent
graduates of economics and management; (2) differences between transferable skills
required to graduates and recent graduates; (3) importance of extracurricular activities
in the development process of transferable skills; (4) identifying transferable skills required in the past; and (5) identifying transferable skills required in the near future.
Subcategories regarding these categories emerged from participants’ speech and were
integrated at each main category. For data analysis the number of sources that referred
to certain dimension were counted. Dimensions referred by only one participant were
not considered.

3.1 Transferable Skills most Important for Graduates and Recent
Graduates of Economics and Management
Overall, participants identified the same dimensions both for graduates and recent graduates’ profile. For instance, HR06 said “what is required of a professional with five
years of professional experience is also required to a recent graduate”. Dimensions identified by participants are shown in Table 2.
Graduates (sources)

Recent graduates
(sources)

Communication skills

16

17

Teamwork

15

18

Interpersonal relationship skills

11

12

Proactiveness and initiative

10

12

Mastering foreign languages

10

10

Leadership

10

9*

Dinamism

9

10

Adaptability

8

10

Results orientation

8

9

Analitic capability

7

8

Managing emotions and stress

7

8

Problem solving

7

8

Resilience

6

9

Availability

6

8

Innovation and change

6

7

Client orientation

6

7

Willingness and openness to learn

5

7

Sales attitude

5

6

Empathy

5

6

Critical sense and questioning

5

6

Autonomy

5

5

Dimensions
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Humbleness

5

5

Managing multiculturality and diversity

4

6

Negotiation

4

5

Managing own career

4

4

Emotional intelligence

4

4

Organization

4

4

Persuasion

4

4

Time management

4

3

Decision-making

4

3

Persistence

3

5

Numeric analysis

3

4

Professional attitude

3

4

Creativity

3

3

Planning

3

3

Sense of commitment to the organization

3

3

Information and communication technologies

3

3

Systemic thinking and approach

3

3

Accuracy

3

2

Ethics

3

2

Ambition

2

4

Cooperation

2

4

Curiosity

2

3

Motivation

2

3

Assertiveness

2

2

Attention to detail

2

2

Written comunication

2

2

Networking

2

2

Execution

2

2

Focus on quality

2

2

Reliability

2

2

Positive thinking

2

2

Versatility

2

2

Managing conflicts

2

2

Respect for others

2

2

Responsability
2
2
*According to participants, when referring to recent graduates, it should be read as potential for leader-ship

Table 2. Dimensions most important for graduates and recent graduates of economics and management
referred by participants

The most referred transferable skills were communication skills, teamwork, interpersonal relationship, proactiveness and initiative, mastering foreign languages and leadership. For recent graduates, participants also underlined dynamism and adaptability. Regarding second language, and in addition to its relevance, participants referred English
(8 for graduates and 6 for recent graduates) and French (2 for recent graduates). Other
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languages were also pointed out, but with less expression, namely German and Mandarin. Specifically for recent graduates, other dimensions were stressed out, such as maturity (5 sources against none for graduates) and listening (3 sources against 1 for graduates), as well as entrepreneurship, managing tasks on a day-to-day basis, selfknowledge and self-control (2 sources against 1 for graduates). Nevertheless, motivation
for specific workplace was referred by 2 sources for graduates and only 1 for recent
graduates.

3.2 . Differences between Transferable Skills Required to Graduates
and Recent Graduates
Although participants identified the same dimensions both for graduates and recent
graduates’ profile, when asked directly about this issue 14 participants stressed out
some differences, as for instance HR01: “When we are assessing professionals with
experience, I'd say we have more data to analyze, isn’t it? I mean, we have a resume
with experience that can be more or less relevant to the function that we are recruiting
for [...] In a student, once we don’t have all this part of the professional experience, this
field is much more wide-open, is a blank book where the company will write. That’s
why recruiting recent graduates has also this advantage!”. According to six sources,
some emphasis should be placed on previous professional experiences, for graduates,
and on previous extra academic experiences, for recent graduates, as they don’t yet reveal significant professional experience. Regarding what distinguished graduates, four
participants identified leadership, three referred preference for graduates when recruiting for a specific work place (with specific requirements) and two pointed out maturity
and knowledge of the labor market. Regarding recent graduates, two participants emphasized the sensitivity to shape themselves to the culture of the organization, since no
previous significant professional activities were experienced in other companies. As for
similarities among graduates and recent graduates, seven participants advocate that
there are no major differences between these two groups and three sources underlinedunderline that, if there were, they should be at the level of requirement or proficiency in which those skills are required. However, if recent graduates look for ways to
draw attention in recruitment processes, they should value their personal experiences
(according to 4 sources), as professional experience is not mandatory (for 3 sources) and
they should also show ability to communicate (dimension referred by 2 sources).

3.3 Importance of Extracurricular Activities in the Development
Process of Transferable Skills
All participants referred that activities developed throughout academic path can contribute to graduates differentiation. Quoting an excerpt from one of the interviews, “Extracurricular activities are very important to formingform the person. Both in terms of volunteer work, participation in associations, depending on the type of sport they also practice, those activities may show certain characteristics of the person. The work, summer
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jobs, part-time work are also very important things that I evaluate when interviewing a
candidate, isn’t it? Usually these people have more developed soft skills than those who
were only focused in attending to academic tasks during the university period” (HR07,
as an example). Participants identified the following activities as important contexts for
skills’ development: (a) sports (16 sources), (b) volunteering (14 sources), (c) associativism (12 sources); (d) brief job experiences during holidays (9 sources); (e) hobbies
and leisure time (8 sources); (f) internships (national – 7 sources; international – 3
sources); (g) Erasmus (7 sources); (h) other international experiences (6 sources); (i)
activities within academic context (e.g., participation in school’s newspaper, working/investigation group, university musical group) (5 sources); (j) cultural activities (4
sources); (k) part-time job experiences (4 sources); (l) artistic activities (3 sources), and
(m) junior companies (2 sources).
It is also important to underline that the potential of these activities is not related to their
nature but with the possibility for promoting development and students’ self-aware for
the learning outcomes, as HR02 referred: “The role is not so much for the experience,
but the way we live it. If we learn from experience or if we don’t. There are people that
lived experiences and learn nothing. Lots of people. And there are people who learn
with almost all experiences”. Nevertheless there are still some activities that yet provide
more developmental opportunities than others. For instance, participants referred and
valued the internship experiences, since they provide a unique opportunity for the student to have contact with the real work contexts within his/her area of knowledge, often
representing the first work experience of their lives.

3.4 Identifying Transferable Skills Required in the Past
Regarding this category, 19 participants revealed some differences between skills that
were required five years ago, four of each also stressed out differences from 10 years
ago (as well as eight other participants): “Nowadays I'm looking for certain skills that
maybe are different from those that I was searching a few years ago. Today I will value
client orientation, ability to innovate, dynamism, teamwork, multifunctionality... in
contrast to the past, when I was focused in a profile that was not that multifunctional
and maybe I’d give more importance to non-behavioral skills”, said HR17. As for 10
years ago, the major difference from the present seemed to be on the emphasis on technical skills (five sources). As for what distinguishes five years from now, results are
presented in Table 3.
Transferable skills

Sources

Adaptability/flexibility

5

Mastering foreign languages

5

Dynamism

4

Managing/dealing with change

4

Self motivation

3

Creativity

3

173

Availability for geographical mobility

3

Inovation

3

Managing multiculturality and diversity

3

Availability

2

Client orientation

2

Ambition and career perspective

2

Versatility

2

Resilience

2

Teamwork

2

Table 3. Transferable skills required nowadays that weren’t valued 5 years ago

Adaptability/flexibility and mastering foreign languages are referred as transferable
skills that are relevant in the present (five sources each). Similar to today’s requirements, three participants stressed English as an important second language and there
was also a reference to Spanish. Less referred transferable skills but also seen as important are availability, client orientation, ambition and career perspective, versatility,
resilience and teamwork (two sources each). Three participants also pointed out that
final grade is not as relevant as in the past and three more emphasized the value of previous experiences (professional and non-professional) to help validate candidates’ characteristics and potential.

3.5 . Identifying Transferable Skills Required in the Near Future
As shown in Table 4, participants stressed out some transferable skills that the labor
market will look for three to five years from now, according to their experience in HR.
Skills

Sources

Adaptability/flexibility

12

Mastering foreign languages

7

Availability for geographical mobility and internationalization

6

Initiative

6

Availability for continuous update

5

Teamwork

5

Authonomy

4

Information and communication technologies

4

Entrepreneurship

4

Managing multiculturality and diversity

4

Interpersonal relationship

4

Resilience

4

Willingness and openness to learn

3

Technical skills

3

Communications skills

3

Knowing the market and fitting opportunities

3

Creativity

3

Effectiveness and efficiency

3
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Motivation

3

Persistence / Tolerance to frustration

3

Plasticity to respond to challenges

3

"Fly the flag" of the company

2

Managing emotions and pressure

2

Leadership

2

Problem solving

2

Rapid response to changing

2

Table 4. Transferable skills potentially required in the future

Similarly to the previous category, adaptability/flexibility was the most referred by participants (12 sources) as well as mastering foreign languages (7 sources). Regarding
second language, English seemed to be the most important (3 sources), followed by
German (2 sources), and Spanish, French and Mandarin (1 source each, from participants that also referred English). Availability for geographical mobility and internationalization and initiative were referred by six sources each, and three participants underlined that previous national and international professional experience was also a way to
differentiate candidates. Less referred but also stressed out were the ability to “fly the
flag” of the company, managing emotions and pressure, leadership, problem solving and
rapid response to changing.

4

Discussion

Considering the main goal of this study – identify the transferable skills most valued by
the labor market in economics and management graduates – and even though more participants directly stressed out the differences between graduates and recent graduates,
when comparing the results found for both groups there are more similarities than divergences. Data showed that communication skills (Cabral-Cardoso et al., 2006; Carnevale, et al, 1998; Evans, 2001; Evers, et al, 1998; Fallows, & Steven, 2000; Jackling, &
De Lange, 2009; Wagner & National Business Education Association, 2001), teamwork
(Cabral-Cardoso, et al., 2006; Carnevale et al., 1998; Evans, 2001; Evers, et al., 1998;
Jackling, & De Lange, 2009; Raybould, & Sheedy, 2005; Wagner, & National Business
Education Association, 2001), interpersonal relationship skills (Cabral-Cardoso, et al.,
2006; Evans, 2001; Evers, et al., 1998; Fallows, & Steven, 2000; González, & Wagenaar, 2003; Heimler, 2010; Jackling, & De Lange, 2009), proactiveness and initiative
(Evers, et al., 1998), mastering foreign languages (Cabral-Cardoso, et al., 2006; González, & Wagenaar, 2003) and leadership (Carnevale, et al., 1998; Evers, et al., 1998;
Heimler, 2010; Jackling, & De Lange, 2009; Raybould, & Sheedy, 2005) were the most
frequently referred transferable skills by labor market representatives for both economics and management graduates and recent graduates. Results also underline that the nature and frequency of references is very similar of both groups (graduates and recent
graduates). However, in participants’ opinion, some dimensions appear to be slightly
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more important for recent graduates (two or three sources more), namely: (1) adaptability, (2) resilience, (3) availability, (4) willingness and openness to learn, (5) managing
multiculturality and diversity, (6) persistence, (7) ambition and (8) cooperation. As professional experience is not a requirement for the majority of the participants, candidates’
resume and personal narrative of experiences and their consequent learning and
achieved development are the most relevant information that recruiters can rely on. So,
these skills assume even greater importance as they will allow a positive fit to the organization challenges and daily demands. If the recent graduate is capable to adjust
himself to different tasks and requests, shows availability to learn and persists until the
job is properly done, cooperating and interacting with others, he/she will probably find
his/her place at the company and will add some value. Ambition is also an important
aspect to consider, as HR are expecting to see reasons why a graduate has chosen their
specific company – “to demonstrate an understanding of what the business is about and
an enthusiasm to be part of it” (Raybould & Sheedy, 2005, p.263) and also aiming for
some evidence regarding candidates’ career perspective within the company. Managing
multiculturality and diversity together with mastering foreign languages (one of the
most referred) allows to foresee the importance of being aware for the international opportunities that participants also underlined and that will be even more frequent in the
near future (not only because job opportunities in Portugal are lacking but also because
companies are trying to find new geographies and markets to expand their businesses
and rely on this new generation to provide those outcomes).
Regarding the role of professional and non-professional experiences in the skills’ development process, participants emphasize the way different contexts allow the development and subsequent graduates’ self-awareness and opportunity awareness for demonstrating their employability in a changing labor market (Stewart, & Knowles 2000).
Therefore, higher education institutions can also play an important role allowing students to experience, along their academic path, different extracurricular activities and
brief professional immersions in the labor market, enhancing the value of international
experiences and opportunities and engaging them into individualized programs to potentiate their development and differentiation, getting even closer to the labor market and
preparing students for professional challenges they will face further on (Oliveira, &
Guimarães, 2010; Pillai, et al., 2012; Wagner, & National Business Education Association, 2001).
As for the past-present-future continuum, results show two main skills that prevail
through time – adaptability/flexibility and mastering foreign languages – showing there
are more similarities than differences among what is expected from graduates in the
near future. However, some skills gain more expression, namely the availability for geographical mobility and internationalization and the information and communication
technologies. The first can be associated with the need to face mobility challenges considering the new configurations of business and the labor market. The second appears
with a new emphasis, predicting some investment should be made by students along
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their training. Emerging differently is the availability for continuous update – probably
as a new way of learning much more focused in the individual and his/her active role in
the learning process, capable of filtering information and contents by areas of interest
and investment. Entrepreneurship and knowing the market and fitting opportunities
emerge as skills that will be valued in the near future. Regarding entrepreneurship, it is
important that the employee assumes responsibility for both his/her process of change
and also for improving the company. As for knowing the market and fitting opportunities, this attitude may direct the individual to build a personal and anticipated career
plan in order to invest properly in certain areas since the beginning of his/her academic
path. Finally, "flying the flag" of the company, meaning to behave in a way that shows
that you are proud of your organization bindounds– an old attitude that was very present
when employees worked throughout their lives at the same company that seems to apply
today once again for people that have to dedicate entirely to the challenges of their organization, even if tomorrow they will no longer be working at that company.
It is interesting to notice some discrepancies regarding the emphasis on the use of technologies and relational and interpersonal dimensions. Until now, several studies referred
to IT as relevant skills (e.g., Cabral-Cardoso, Estêvão, & Silva, 2006; Heimler, 2010;
Rosenberg, Heimler, & Morote (2012); Wagner, & National Business Education Association, 2001) but at the present it seems that this issue is almost seen as a requirement
rather than an aspect for potential differentiation. Therefore, some investigation could
be considered regarding this matter. As for the relational and interpersonal skills, although literature points out its importance (Cabral-Cardoso, et al., 2006; Evans, 2001;
Evers, et al., 1998; Fallows, & Steven, 2000; González, & Wagenaar, 2003; Heimler,
2010; Jackling, & De Lange, 2009), emotional intelligence appears as one of the less
referred transferable skills. This should also be an interesting theme for further investigation.
Some limitations were found in the present study, mostly regarding the sample/participants. First, participants were extracted from a list of partnerships that the
School of Economics and Management has already established, and that detain a privileged knowledge of students’ profile – convenience sample. Second, the size of the
sample prevents that it is not representative of the reality of the Portuguese labor market. Therefore, a larger and more diverse sample should be surveyed. Third, only labor
market representatives (HR) were inquired so we suggest further investigation to inquiry different targets to gather perspectives, namely students, recent graduates, teachers and professionals from the areas or economics and management. Forth, accessing to
HR representatives perceptions doesn’t allow us to truly assess in which way they value
these dimensions in their daily recruitment processes. Thus, accessing to recruitment
processes/instruments (e.g., candidates’ interview scripts or observation charts of group
dynamics) would help to identify and validate which dimensions are being considered.
Regarding the potential contributions of this study, we underline the specificity for the
fields of economics and management, that: (1) enables universities to be aware of the
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need to integrate changes into the curricula in order to promote effective skills’ development and promote brief work experiences among their partnership network; (2) provides companies the opportunity to identify future guidelines for their approaches to
graduates and upgrade recruitment processes in order to collect the best candidates for
the job, as well as design strategies to promote employees’ skills developments through
in company activities or individualized development plans, for instance. Its exploratory
feature allows participants to share their opinions and experiences and generate potential new findings (as we could see, for instance, through question n.5, regarding skills
that will be important in the near future). In addition to the identification of the most
important transferable skills for economics and management professionals, the contents
and structure of the interview script also allowed framing the results according to different – past, present and future – socioeconomic contexts. The identification of differences between recent graduates and graduates with some professional experience provided by this study enables to access information that no other study in this area of
knowledge yet provides, as far as we know.
For further investigation, we suggest a triangular approach (e.g., Heimler, 2010; Jackling, & De Lange, 2009; Rosenberg, Heimler, & Morote, 2012) involving students, universities and business HR representatives in order to refine these findings. We also find
relevant to enlarge the sample to identify and analyze in more detail the kind of relationships and dynamics that may exist between the transferable skills pointed out.
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Abstract
Object of this paper is to explain in which way universities differently influence their members to become
entrepreneurs and how the early development of academic spin-offs depends on the university of origin.
The aim is to correctly evaluate the potential for the future development of spin-offs based on the heritage
of entrepreneurial legacy in the university of origin. The recurrence of entrepreneurial success at the university of origin is either an incentive to entrepreneurial activity in the same academic field or technological domain and a trustworthy predictor of the spin-offs performance.
Despite some limitations, our contribution moves the comprehension of academic entrepreneurship toward a better understanding of the influences underlying different rates and behaviors of academic spinoffs.
Keywords
University spin-offs, academic entrepreneurship, start-ups, local development, entrepreneurial behavior,
imitation, innovative cities

1

Introduction

The aim of this paper is to explain in which way universities differently influence their
members to become entrepreneurs. The object is to correctly assess the potential for the
future development of university spin-offs based on the heritage of the university of
origin as either an incentive to entrepreneurial activity and a trustworthy predictor of the
spin-offs performance.
The mission of universities in the age of the entrepreneurial society (Audretsch, 2014) is
evolving from the primary scopes of teaching, conducting basic research, and disseminating knowledge, in favor of the commercialization of the technology developed (Etzkowitz and Leydesdorff, 1997, 2000; Gulbrandsen and Slipersaeter, 2007), although
cultural barriers (Bercovitz and Feldman, 2008; Chiesa and Piccaluga, 2000; Kenney
and Goe, 2004; Markman et al., 2004; Slaughter and Rhoades, 2004; Siegel et al.,
2003).
Our hypothesis lies mainly in the potential ability of the University to influence the behavior of the academic entrepreneur. We expect to identify the formation of a shared
pattern of entrepreneurial behavior based on the legacy of venturing experiences oc-
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curred in the university. The previous entrepreneurial actions undertaken at the university might have diffused a positive attitude towards spin-offs as well as promoted a trustworthy approach to business venturing. We call the behavior which lies on the positive
feedbacks form others spin-offs in the same university an entrepreneurial track. The
entrepreneurial track then is the driving force which guides the entrepreneur’s actions.
We inquire how spin-off ventures from different universities based in a common fertile
location spur from the combination of different internal resources available in each university. The paper explores whether these resources tend to accumulate within the university and consequently to draw an entrepreneurial track. Our investigation considers
the ability of the new venture to survive and thrive. In the case of university spin-off
companies, the ability to produce revenues must be taken in great consideration in order
to evaluate their performance (O’Shea et al., 2008).
The nexus between the university of origin and the pattern of formation of spin-off is
the first predictive factor in the industrial and financial partners perspective to assess the
quality of the spin-off itself.
Attributes of the university spin-off include the transfer of knowledge. At least one entrepreneur in the founding team must have a linkage with the parent university where
the knowledge was originally generated (Fryges and Wright, 2013). The transfer of
knowledge and technology generated within the university to a new firm is an alternative to the transfer via patents or licenses. (Di Gregorio and Shane 2003). Eventually, a
successful university spin-off can pave the way to other spin-offs built around the same
technologies, or within the same knowledge base.

2

Theory and Hypothesis Development

2.1

University Support and Imitative Behavior

Besides the individual effort of the entrepreneurs the creation of a spin-off largely depends upon the institutional setting and the university policy. Whether government and
university policies are either reinforced or constrained by local practices remains doubtful (Rasmussen et al. 2014). Institutions are particularly relevant in the start-up stages
(Jong, 2006; Kenney and Goe, 2004; Moray and Clarysse, 2005; Rasmussen and Borch,
2010). Yet, the university of origin seems to have great influence on spin-off creation
(Baldini, 2011; Colombo et al., 2010; Fini et al., 2009; Lockett and Wright, 2005;
Moray and Clarysse, 2005; Nosella and Grimaldi, 2009).
More than universities’ policies and supporting infrastructures (Grimaldi et al., 2011),
norms and believes shared among faculties influence significantly the entrepreneurial
behavior (Louis et al., 1989). It may results in an imitative behavior based on the example of other successful entrepreneurs from the same university.
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2.2 Demonstration Effect on Entrepreneurial Behavior
The recognition of entrepreneurial opportunities is the necessary competency for the
creation of new ventures (Shane, 2000a). In the entrepreneur perspective it is easier to
start a new business when uncertainty is moderated by the observation of other entrepreneurs’ actions. New entrepreneurs can imitate the behavior of their predecessors
(Baumol, 1986; Bikchandani et al., 1998). The entry of new firms increases as more
entrepreneurs are persuaded by the perceived superior information of incumbent entrepreneurs (Lieberman and Asaba, 2006).
In a study concerning entrepreneurship at MIT, Scott Shane (2004b) pointed out that to
start a company is a social conditioned decision. Pioneer academic entrepreneurs influence potential university entrepreneurs with their example which led to the accepted
opinion that starting a new firm is a desirable activity for a researcher (Shane 2004b).
Nanda and Sørensen (2010) found the existence of a demonstration effect encouraging
entrepreneurship between co-workers when an individual can access to prior individual
experience in starting a business.
From an organizational perspective, we do not consider such imitative effect to be result
of a pure strategy based on isomorphism in the ritualistic terms of DiMaggio and Powell
(1983), yet in an economizing strategy (Williamson, 1991) to reduce uncertainty as theorized fifty years ago by Cyert and March (1963): organizations learn by the observations of the behavior of others (Lieberman and Asaba, 2006).
We consider the imitative strategy to be beneficial also to university spin-offs beyond
such imitative behavior. Imitation indeed can lead to a stuck end for mimetic firms and
mislead entrepreneurial resources for a decrease in novelty (Bikchandani et al., 1998)
and an increasing competition in the market structure (Haveman, 1993). However, organizations learn from the experience of early movers (Baum, Li and Usher, 2000;
Haunschild and Miner, 1997) as far as their resources are comparable (Lieberman and
Asaba, 2006).
We argue in accordance with theoretical evidences (Golman and Klepper, 2013) that
positioning spin-offs in the same industry is not merely a matter of isomorphism, yet it
responds to a greater disposal of resources in accordance to an economizing strategy.

2.3 Hypothesis
Spin-offs from the same parent universities can benefit from a developing track of technology venturing based on the diffusion of knowledge within a specific scientific domain that can be applied in the same industries. This entrepreneurial track is reinforced
by the development of the technological competencies which take advantage from the
imitation of other entrepreneurs in the same university.
We lean to the theory in the search for an entrepreneurial track, supposed to appear in a
university over time in a specific industry. The entrepreneurial track is supposed to in-
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fluence both the creation of spin-offs in terms of number of new ventures and the performances in their early years of the business activities.
Hypothesis 1 (H1): There is occurrence of an entrepreneurial track related
to the legacy of academic entrepreneurs from the same university which influence the industry choice of university Spin-offs.
Hypothesis 2 (H2): University spin-offs which adhere to the entrepreneurial
track will perform better than spin-offs from the same university in a different industry

3

Mesaurement and Data

3.1 Case Selection: Milan, a Start-up City
For the analysis of our hypothesis we needed to identify a small geographic area in order to reduce the influence of legal and cultural variations. A city with several universities and a fertile environment for innovative activity and startups would play an ideal
stage.
The city of Milan in Northern Italy is the major economic hub of the country. Innovation measured in patents grants in Italy is largely concentrated in the province of Milan
(Capello et al., 2001). The numbers of Italian applicants resident in the province of Milan is more than the 80% of total. At the regional level, the expenditure in R&D in
Lombardy, where Milan is the regional capital and largest city, is 22,5% and the researchers are 21,1% of the national total (Istat, 2013). Milan benefits from a network of
innovative tools such as incubators to facilitate entrepreneurship (Colapinto, 2011b).
Seven universities are located in the urban area of Milan. At least four of them adopt
policies sustaining entrepreneurship like Technology Transfer Office (TTO) and have
generated spin-offs (Colapinto, 2011a). Several studies have then already explored the
relevance of academic spin-offs in Italy (Antonelli, 2004; Baroncelli et al., 2000;
Baroncelli, 2001; Cesaroni et al., 2005; Chiesa and Piccaluga, 2000; Dell'Anno, 2010;
Grandi and Grimaldi, 2003; Lazzeri and Piccaluga, 2012; Palumbo, 2011; Piccaluga,
2011). Thus Milan is a suitable location for the development of academic spin-offs.

3.2 Performance Indicators
We expect the hypothesis test to confirm that universities spin-offs have better performances when they are consisted with the entrepreneurial track related to the parent university. That is when a new spin-off positions itself in the industry counting the more
spin-offs from the university of origin.
Some scholars have investigated the performance of university spin-offs. The measures
of performance used are usually financial figures, i.e. turnover (Garnsey and Hefferman,
2005; Smith and Ho, 2006; Harrison and Leitch, 2010), cash flows and growth revenues
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(Ensley and Hmielesky, 2005; Zahra et al., 2007), and sales growth (Lindelof and
Lofsten, 2005). Bolzani et al. (2014) have applied a useful framework of university
spin-offs measure to the Italian case. In this paper we assess the performance of a spinoff in terms of profitability, measured in profits.

3.3 Sample and Data
We have collected a database of the university spin-offs generated from four major universities within the city of Milan occurred between 2000 and 2013. Thus, the population
of these university spin-offs consists of 74 spin-offs. The identification process required
time for the exploration of universities websites and database, indeed a list of universities spin-offs is not sufficiently updated for local unit (Iacobucci et al., 2011).
The population covers a different range of industries, and the universities considered in
our study are a large public university (Università degli studi di Milano or Unimi); a
more recent public university (Università degli studi di Milano-Bicocca); a technical
university (Politecnico di Milano or Polimi); and a private, Catholic affiliated university
(Università Cattolica del Sacro Cuore or Unicatt).
Firstly, we gathered information about spin-offs on universities' and their technological
transfer offices' websites, and secondly from reports published by NETVAL (Network
for the Valorisation of University Research ). Data related to the universities are available on the Italian research minister website (MIUR ). Then a second sample includes
economic and financial data of 61 out of the 74 spin-offs population. The source of
these figures was the Chamber of Commerce in Milan. 1 These major economic and financial data cover a time span of ten years between 2004 and 2013. Clearly, not all the
61 spin-off were active during the whole period. However, they proved to be extremely
useful to longitudinally measure the performance and growth of the spin-off beyond
their start-up phase as suggested by other scholars (Bolzani et al., 2014).
Eventually, as a last stage of the data collecting process, we have sent a questionnaire to
the entrepreneurs which provided responses from 34 spin-offs, corresponding to a response rate of 44.5 percent of the total population. Such response rate assures a satisfactory sample for a deep qualitative analysis at the individual level. The survey carried out
in electronically form, and up to four attempts to reach the entrepreneurs for a phone
interview followed the e-mails.

1

Italian Chambers of Commerce, Industry, Crafts and Agriculture are "public bodies that perform functions of general interest for
the business system, focusing on development of local economies". http://www.mi.camcom.it/web/guest/english-version
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Bicocca

University
Spin-offs
15

9 (60%)

Survey
responses
3 (20%)

Catholic University

6

6 (100%)

5 (83%)

Politecnico

27

23 (85%)

13 (48%)

University of Milan

26

23 (88%)

13 (50%)

University

Sample

ICT

University
Spin-offs
12

9 (75%)

Survey
responses
6 (50%)

Innovation Services

13

11 (84.5%)

6 (46.1%)

Energy and Environment

12

10 (83.3%)

7 (58.3%)

Life Sciences

11

10 (90.9%)

3 (27.3%)

Industry

Sample

Biotechnologies

19

15 (78.9%)

9 (47.4%)

Industrial automation

4

4 (100%)

2 (50%)

Nanotechnologies

2

2 (100%)

1 (50%)

Aerospace

1

-

-

Total

74

61 (82.4%)

34 (45.9%)

Table 1: Samples and survey responses

Scholars interested in university technological policies have suggested the exploration
of comparative case studies between and within university for a better understanding
(Fini et al., 2011). The level of analysis is suitable for the design of better operational
policies taking into account the interaction between the universities and the local environment.

4

Results

4.1 Descriptive Observations
According to the latest available report published by NETVAL (2014), at the end of
2013 the university spin-offs in Italy were 1,102. About half of them were located in the
North of the country; Spin-offs taking place in Lombardy were as many as 117, which
counts for more than ten percent of the total in Italy. The 74 spin-offs originated by the
four universities based in Milan included in the sample worth the 6,7% of the national
total. NETVAL proposes ten industries for the classification of the spin-offs activities. 2
The industries are directly named by the entrepreneurs when asked about their spin-off
main activity. In half of them, Milan based spin-offs show values consistent with the
national average. In the remaining five industries the data show deviation from the mean
and a clear specialization in the biotech industries. It is a matter of fact Milan based
spin-offs in biotech industries count for 25.7% of the total and more than 1/5 of the
2

Sectors are based on the methodology used at Observatory of Tuscan high-tech firms (http://www.hightechtoscana.it/) by the Main
(Management and Innovation) Lab at the Sant’Anna School of Advanced Studies (http://www.main.sssup.it/).
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spin-offs in the biotech industries recorded nationwide. The industry distribution of university spin-offs in Italy shows that in the biotech industries worth as much as 8%. University spin-offs in ICT counts for more than a quarter of the national total, while they
are relatively underrepresented in Milan (16,2% compare to 26,8% of Italy).
Industry

Bicocca

Catholic
University

ICT

8
(53.3%)

_

Politecnico

University of
Milan

Milan

ITALY

3
(20%)
2
(13.3%)
2
(13.3%)

1
(16.7%)
3
(50%)
1
(16.7%)
1
(16.7%)

2
(7.4%)
10
(37%)
5
(18.5%)
1
(3.7%)
3
(11.11%)

2
(7.7%)
2
(7.7%)
1
(3.8%)
7
(26.9%)
13
(50%)

12
(16.22%)
13
(17.57%)
12
(16.22%)
11
(14.86%)
19
(25.67%)

_

_

_

_

0

_

_

_

_

295
(26.77%)
189
(17.15%)
180
(16.33%)
174
(15.79%)
88
(7.98%)
69
(6.26%)
40
(3.63%)
33
(2.99%)

_

_

Aerospace

_

_

Total

15

6

Innovation
Services
Energy and
Environment
Life Sciences
Biotechnologi
es
Electronic
Industrial
automation
Nanotechnolo
gies
Cultural
Heritage
preservation

_

4
(14.8%)
1
(3.7%)

1
(3.8%)

4
(5.4%)
2
(2.7%)

_

_

0

23
(2.09%)

1
(1.35%)
74

11
(14.86%)
1102

1
(3.7%)
27

_

_
26

Milan as
% of
Italy
4.1%
6.9%
6.7%
6.3%
21.6%
0
10.00%
6.1%
0
9.1%
6.7%

Table 2: Spin-offs industries in selected universities (% for each universities)

Thus, spin-offs taking place within the four universities tend to cluster in specific industry, showing a trend toward a specialization in the favorite technology. The University
of Milan (Unimi) is home of more than 2/3 of the biotechnological spin-offs in the city
(68.42%). These spin-offs count for half of this university's spin-offs (13 out of 26).
Similarly, life sciences, where national average and city level concentration is consistent
(Milan: 14.86%; Italy: 15.79%), appear as a favorable technology to spin-off at the University of Milan comparing to the other universities in the area. Indeed, 7 out of 11 spinoffs (64,64%) in life sciences origin from the University of Milan. Bicocca university is
instead home of little more than half of the ICT spin-offs in Milan (8 of 15, equal to
53.2%), while Politecnico of Milan has parented all the industrial automation academic
spin-offs in the city, equal to the 10% at country level. and three-quarters of the all innovation service spin-offs in Milan.
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Bicocca

Catholic
University

Politecnico

University
of Milan

Milan

8
(66.67%)

0

2
(16.66%)

2
(16.66%)

12

0

1
(7.69%)

10
(76.92%)

2
(15.38%)

13

Energy and
Environment

3
(25%)

3
(25%)

5
(41.67%)

1
(8.33%)

12

Life Sciences

2
(18.18%)

1
(9.09%)

3
(9.09%)

7
(64.64%)

11

Biotechnologies

2
(10.53%)

1
(5.26%)

3
(15.79%)

13
(68.42%)

19

Electronic

0

0

0

0

0

Industrial automation

0

0

4
(100%)

0

4

Nanotechnologies

0

0

1
(50%)

1
(50%)

2

Cultural Heritage
preservation

0

0

0

0

0

Aerospace

0

0

1
(100%)

0

1

15
(20.27%)

6
(6.76%)

27
(36.49%)

26
(35.14%)

74

Industry
ICT
Innovation Services

Total

*Polimi = Politecnico; Unimi= University of Milan; Unicatt = Catholic University

Spin-offs industries in selected universities as % of total city (Source: data elaboration form NETVAL,
2014)

The observation based on the data provided by the association of the Italian universities
NETVAL is consistent with the first hypothesis (H1a).
The second hypothesis links the performance of the spin-off with the entrepreneurial
track evolved in the parent university. We have considered performance in term of the
ability of the single spin-off to generate profits, then in its ability to increase profits over
time. Two variables identify the volume of profits created as percentage of the first year
of the profitability of the spin-off compare to the last year available (performance) and
its relative increase over time measured annually (performing rate). Over the 10 years
between 2004 and 2013 the profits of the 61 spin-offs included in the sample amounts
on average to 168,820 € per year.
Despite the value is quite small, the research interest is in the ability to generate new
profits in the selected period. Considering for the university of origin, the 34 spin-offs
show no particular difference in profits performance; on average their growth span from
5.19 times of Bicocca spin-offs to 8.15 of the spin-offs from Politecnico. Yet, since the
reduced number of observation, the median helps to evaluate the relative good result of
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Catholic University (5.46), greater than Politecnico (3.24) and University of Milan
(1.30), while Bicocca presents a negative median (-0.52), which reveals outliers.
University of

Measures

origin

N.

Performance
Bicocca

Lower Quar-

S.D.

5.19

11.65

-0.83

-0.52

11.22

1.01

2.35

-0.20

-0.12

2.21

8.15

15.17

1.17

3.14

8.74

1.97

3.09

0.23

0.91

2.38

6.91

6.09

2.10

5.46

11.72

1.66

1.45

0.40

1.68

2.92

6.11

11.7

-0.28

1.30

8.23

1.60

2.98

-0.05

0.23

2.47

7.02

12.57

0.59

2.44

9.12

1.72

2.79

0.11

0.67

1.46

tile

Median

Upper

Mean

Quartile

3
Performing rate
Performance

Politecnico

15
Performing rate

Catholic

Performance

University

Performing rate

University of

Performance

Milan

Performing rate

Milan

Performance

4

12

(benchmark) Performing rate

34

*“Performance”: over the life-time; “Performance rate”: yearly growth rate

Table 5: performance per university of origin* (n. 34)

In the biotech sector -including also the service related to research and developmentspin-offs from the University of Milan show a better performance in terms of net earnings (Ebitda) comparing to the others, which perform below the average of the industry.
The table below shows how non-biotech spin-offs generally perform better than biotech.
Estimate

Lower

Upper

S. D.

P-value

Total spin-offs

-23.0506

-57.9094

11.8081

17.3716

0.1903

Non-biotech spin-offs

108.1700

44.6189

171.7200

31.6694

0.0012***

Biotech spin-offs

Ref.

Ref.

Ref.

Ref.

Ref.

Non-biotech Bicocca

14.8991

-49.3199

79.1181

32.0032

0.6435

Non-biotech Politecnico 84.4744

31.1623

137.7900

26.5677

0.0025***

Non-biotech Unicatt

92.2506

25.1525

167.3500

35.4314

0.0089**

Non-biotech Unimi

Ref.

Ref.

Ref.

Ref.

Ref.

Biotech Bicocca

-53.3501

-250.7000

144.0000

98.3468

0.5898
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Biotech Politecnico

-102.1500

-187.5500

-16.7546

42.5569

0.0200*

Biotech Unicatt

-179.6200

-358.1600

-1.0764

88.9752

0.0487*

Biotech Unimi

Ref.

Ref.

Ref.

Ref.

Ref.

Unicatt = Catholic University* p < 0.05 ; ** p < 0.01 ; *** p < 0.005 (two-tailed tests); n. = 61

Table 6: Industries comparison. Biotech and University of Milan (Unimi) as reference

5

Discussion

5.1 Implications
Entrepreneurship in universities is a complex behavior socially regulated beyond its
scientific discovery value, with the university, city, and other actors interacting with
each other.
The results presented in this paper provide little to the explanation of a predictable behavior of university spin-offs, however the exploration of universities in a stable institutional context has proved evidence the existence of an entrepreneurial track within the
university (H1). Indeed, we were able to identify a common behavior of the academic
entrepreneurs in electing business opportunities in a particular technology according to
the university of origin. Although it is difficult to explain the nature of a general causal
relation between specialization at the university level and performance, the results look
consistent with the hypothesis (H2). Focusing on an entrepreneurial track, such as biotechnology at the University of Milan, the existence of a positive influence on spin-offs
performances is pretty clearly proved. On the other hand, the poor results of the spinoffs from Bicocca may be explained by the dominance of the ICT entrepreneurial track
at that university. Yet, in the latter case it is not easy to identify a causal relationship
either.
Interestingly, the four universities selected have all focused on a different technology
for their own entrepreneurial track. Despite this may arguably be the result of a bunch of
vocational colleges distinguished for different focus, all the four but one universities in
the sample have schools in various social and scientific fields. Politecnico is the only
university strictly oriented to technical studies. It looks like a self-organizing reaction
toward industry specialization within a common local setting. While this is likely the
result of the resource stock available at the university, the process by which every university develops its own entrepreneurial track deserves to be considered as a strategic
asset.
Our exploration of the university spin-offs moved then toward issues sensible for policy
makers. Our scope was to evaluate not just the time and mode of formation of a new
business venture, but also the first years of activities beyond the seed stage.
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6

Conclusion

Our exploration of the university spin-offs in the city of Milan has depicted the behavior
of the academic entrepreneurs at the level of the universities, also acknowledging the
common feelings of a group of the scholars about the need to better explore what happened to spin-offs inside the universities (Fini et al., 2011) and in their early days beyond the start-up stage (Aldrich and Yang, 2012). We enthusiastically embraced the
invitation to explore the dimensions of time with the meaning of exploring the further
development of the spin-off itself after the start-up stage.
Our results contribute to the theory as well as move challenges to assumptions elsewhere scarcely tested. In the case presented here universities do form an entrepreneurial
track which leads the entrepreneurial behavior within each university. The entrepreneurial track may help to predict the survival and further development of the spin-offs, better
than other previously highly considered features, namely the interaction with an industrial partner.
Eventually, when dealing with university spin-offs, the university is far more than the
origin the venture. Few is to be said when one miss the awareness about the influence at
the origin of university entrepreneurship.
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Abstract
Despite the continued efforts of policy makers, the Western European entrepreneurial ecosystem is still
struggling. Further, as questions are being raised about the effective-ness of Western European incubators, there is a growing call for incubators around the world to learn from each other and improve themselves. Our paper enables Western European incubators to learn from their foreign counterparts by qualitatively identifying the challenges in the Western European entrepreneurial ecosystem and the practices
that incubators around the world use to address these challenges. Our study thereby takes a two-step approach. First, using the components of the entrepreneurial ecosystem to structure data coming from 75
interviews with Western European entrepreneurs and incubator managers, we identify five interrelated
challenges that constrain the ability of Western European start-ups to grow into high-impact businesses.
In the second part of our study, we conduct a total of 191 interviews in Silicon Valley, the greater Boston
area, Israel and Australia to identify practices that incubators in these regions use to address the five challenges identified in the first study. Our results show that, rather than addressing the institutional roots that
cause the malfunctioning of entrepreneurial ecosystems, incubators primarily create an environment that
protects start-ups from unfavorable institutions. Accordingly, we conclude that existing incubators have
only limited potential to strengthen the Western European entrepreneurial ecosystem, and we end our
paper with a call for a new generation of ‘systemic incubators’ to address the institutional challenges that
constrain start-up activity in Western Europe.
Keywords
incubators, entrepreneurship, entrepreneurial ecosystem, institutions, policy

1

Introduction

Incubators have become ‘the mainstays of high-technology industrial development in
Europe’ (Oakey 2012 p. 67). The efforts of Western European policy makers to support
start-ups through incubators are in line with a global trend, and this provides an ‘immense opportunity’ for incubators all over the world to learn from each other and improve themselves (Ahmad and Ingle 2013 p. 131; see also Aernoudt 2004; Terjesen et
al. 2013). In Western Europe, such learning is urgently needed. Western Europe still
seems to be lagging behind other economies in terms of start-up activity (Startup Mani-

195

festo, 2013; The Economist, 2012; Tijssen and van Wijk, 1999), which raises questions
about the effectiveness of incubators (Schwartz, 2013, 2009; Tamasy, 2007).
However, cross-national comparative studies on incubators are rare (Ahmad and Ingle,
2013; Phan et al., 2005; Rothaermel et al., 2007). Further, international studies that do
exist (see e.g. Aernoudt 2004; Lalkaka 2002; Lee and Osteryoung 2004) have two limitations. First, they primarily provide comparisons of incubator attributes, such as configurations, objectives and historical underpinnings. Such analyses have been criticized
for failing to explain how the incubation process unfolds. Accordingly, there is a growing call for scholars to move away from the incubator’s attributes and towards the incubator’s practices to explain in more detail how incubators provide their support to startups (Ahmad and Ingle, 2013; Hackett and Dilts, 2004; Phan et al., 2005). Second, existing studies pay little attention to the incubator’s local context. Doing so is important,
because incubators enable start-ups to overcome constraints that may be specific to the
local entrepreneurial ecosystem (Amezcua and Grimes, 2013; Degroof and Roberts,
2004). Identifying effective incubation practices therefore requires a thorough understanding of the challenges in the entrepreneurial ecosystem that incubators should address.
To address these limitations we first qualitatively identify the main challenges of startups in Western Europe. Next, we identify practices from around the world that incubators can use to overcome these challenges in the Western European context. Empirically, we base our conclusions on two studies that use semi-structured interviews with entrepreneurs, incubator managers, and other key stakeholders from the Netherlands, the
UK, Switzerland, France, the United States Australia and Israel.
The contribution of our paper is of a strong practical nature, as Western European policy makers and incubator managers can use our results to help start-ups overcome their
major challenges. However, our paper is also of theoretical relevance. We respond to
calls by incubator scholars for comparative studies to explain cross-national differences
between incubators; we explicitly take into account the role of context in our comparison; and we focus on incubation practices rather than incubator attributes. In the remainder of this paper we discuss the components of the entrepreneurial ecosystem,
which we use to identify the challenges of the Western European entrepreneurial ecosystem, and the support provided by incubators. We then present the two empirical studies. We end our paper with a brief discussion and conclusion.

2

Background: Entrepreneurial Ecosystems and the Role of
Incubators

Prior studies on entrepreneurial ecosystems identified various components that should
be present in an entrepreneurial ecosystem to facilitate the founding and growth of startups (Cohen, 2006; Neck et al., 2004; Qian et al., 2012). Entrepreneurial ecosystems
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require capital services and high levels of human capital; well-educated individuals with
technical and entrepreneurial skills who act as start-up founders or employees (Florida
et al., 2008). Universities may play a catalyzing role, as they educate entrepreneurs and
employees, create a culture of innovation and entrepreneurship, and provide specialized
technological knowledge (Etzkowitz, 2004). Finally, domestic or foreign markets
should be accessible and large enough for start-ups to sell their products.
Within the entrepreneurial ecosystem, actors operate under an institutional environment
that supports or constraints start-ups. Institutions can be defined as ‘the rules of the
game’ (North, 1990) that structure the actions of actors in the entrepreneurial ecosystem
(Scott, 1995). Governments can provide favorable regulations, such as subsidies or easy
company registration procedures. It should be attractive for actors in the ecosystem to
interact and exchange resources through formal and informal networks. Another important institution is the presence of an entrepreneurial culture. This culture should encourage people to start new businesses, it should ensure that (nascent) entrepreneurs
think in terms of the market where they want to sell their products, it should make risk
taking socially accepted, and it should celebrate successful start-ups.
If components in the entrepreneurial ecosystem are insufficiently developed, start-ups
face challenges that may constrain their growth. Incubators can help start-ups overcome
these challenges by providing resources or services. For example, incubators may compensate for a lack of capital services by providing financial support through subsidized
services or by investing in start-ups in exchange for equity (Bruneel et al., 2012). Incubators may also contribute to the human capital of the entrepreneurial ecosystem by
providing start-ups with specialized knowledge through seminars, workshops, mentor
sessions or by encouraging peer to peer interaction (Audet and Couteret, 2012; Rice,
2002; Scillitoe and Chakrabarti, 2010). By providing such relational connections to universities or other actors, incubators act as a mediator in connecting start-ups to the entrepreneurial ecosystem’s formal and informal networks (Amezcua and Grimes, 2013;
Bergek and Norrman, 2008). Start-ups may also benefit from interacting with each other
in the incubator community, as they engage in collaborative projects or exchange
knowledge and networks (Mcadam and Marlow, 2007; Totterman and Sten, 2005). The
incubator’s community also creates a unique entrepreneurial culture of support and encouragement (Cooper et al., 2010), which may compensate for the absence of such a
culture in the entrepreneurial ecosystem.

3

Methods Study 1

3.1 Research Design and Case Selection
To gain insights into the challenges of Western European start-ups, we conducted 75
semi-structured interviews with entrepreneurs, incubator managers and other key stakeholders in the start-up process, such as investors, university technology transfer officers,
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mentors and policy makers in Western European countries. Our sample consisted of
eight incubators, six of which were part of the Climate Knowledge and Innovation
Community (Climate-KIC), a European initiative to stimulate clean tech innovation and
entrepreneurship. These university-affiliated incubators were located in the Netherlands
(3), France (1), Switzerland (1) and the UK (1). Although Climate-KIC has a focus towards supporting clean tech start-ups, the incubators were active in a wide variety of
industries. The other two incubators were from the Netherlands and not universityaffiliated. Among the interviewees were several European policy makers, as well as
entrepreneurs that were active in multiple European countries, and incubator managers
and investors overseeing an international portfolio of start-ups. The international background of these interviewees compensated for the limited number of European countries
in which interviews were conducted.

3.2 Data Collection and Data Analysis
Interviewees were approached through the network of Climate-KIC, through the researchers’ personal networks, through desk research and by asking interviewees to introduce the researcher to other interesting actors for this research. All interviews were
conducted on-site between January 2012 and March 2014. Table 1 provides a breakdown of the number of interviewees per category and country. The researchers also attended various start-up events and formal meetings organized by Climate-KIC during
which challenges and solutions for European (clean tech) entrepreneurship were discussed. This enabled us to triangulate our findings and to enrich our interviews.
Entrepreneurs

Incubator
staff

Other (e.g. investors, policy makers, university representatives)

Total

Netherlands

24

13

12

49

Switzerland

8

1

2

11

France

8

2

0

10

United Kingdom

3

1

1

5

Total

43

17

15

75

Table 1. Interviews conducted for study 1

The interviews took 40 minutes on average. The core of the interviews then focused on
the challenges of the Western European entrepreneurial ecosystem and, in the case of
incubated entrepreneurs and incubator staff, the support provided by incubators. Initially, the questionnaire consisted primarily of generic, open questions to identify general
challenges. As the study evolved, we included more specific questions to explore particular challenges in more detail.
If possible, the interviews were recorded and transcribed. In two instances, recording
was either unpractical or not allowed, so notes were taken based on which an interview
report was written. Data was collected until no new relevant topics emerged, which
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suggests that theoretical saturation was reached. Data was analyzed using the qualitative
data analysis program Nvivo. During the initial stage of coding, we based codes on the
components of the entrepreneurial ecosystem as identified in section 2, while remaining
open to new codes by staying close to the interviewees’ own words. Next, we started
exploring relationships between codes, and combined and categorized codes around the
core concepts of this study: the challenges of the Western European entrepreneurial ecosystem.

4

Results Study 1

Based on our data we identified the following five challenges:
›

Lack of market orientation. The entrepreneurs in the incubators typically had
a strong technological background, but the interviews showed that most entrepreneurs were unfamiliar with activities related to managing and growing
their business such as presenting to investors, reaching out to customers or
managing employees. Entrepreneurs were seen to underestimate the importance of fulfilling a customer need and were thus struggling to create a
scalable business around their idea. One of the Swiss incubator managers
said: “There has to be a strong market focus. A lot of ideas we get, people
think only from the product itself, like a researcher or so who hasn’t thought
of customers at all”. This lack of market orientation was partly seen as the result from education systems in Europe, which pay little attention to the development of entrepreneurial skills and a practical and commercial mindset. In
addition, one of the interviewees said that Europeans are not as good as ‘sales
people’ as Americans. Accordingly, this challenge is primarily rooted in cultural European institutions that are not easily changed.

›

Lack of an entrepreneurial culture. Related to this, interviewees found that the
culture of Western European countries did not encourage entrepreneurship.
Entrepre-neurship is perceived as a high risk career choice, and entrepreneurs’ social environment was skeptic towards the entrepreneur’s aspirations
to start a business. Further, investors and incubators found that those start-ups
that do exist have limited ambitions for growth, as entrepreneurs were primarily motivated by a desire to be their own boss in-stead of aspiring to create a
large company.

›

Small domestic market. The individual European countries have relatively
small domestic markets. In addition, interviewees perceived the European
market to be frag-mented, as countries differ from one another in terms of
language, local regulations, customer preferences, etc. These institutional differences make it difficult for start-ups to capture the entire European market.
Consequently, it is difficult for start-ups to scale their activities. The small
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domestic markets can partly explain the limited ambitions for growth of European entrepreneurs, as start-ups think local instead of global: “Our goal was
to attract 100.000 users. Which is a lot by Dutch standards, but nothing from
an international point of view. The problem is that you’re not thinking big,
and we made some wrong choice because of that”.
›

Lack of early stage capital. Europe’s capital services were perceived as underde-veloped. Although a small amount of ‘seed funding’, to get the company started, is rela-tively easy to obtain, entrepreneurs found that only a small
number of investors were willing to provide larger amounts of ‘early stage
capital’ necessary to scale technological development and marketing activities. Again, this makes it difficult to scale start-ups. As an explanation, multiple institutional causes were mentioned. Investors found it unattractive to invest in start-ups due to Europe’s fragmented market and because start-ups
lacked an experienced management team and a strong market focus. Second,
the motivations of European entrepreneurs to be their own boss makes them
hesitant to give up equity to investors (Audretsch et al., 2002; Fiedler and
Hellmann, 2001). One of the entrepreneurs illustrated: “I don’t want anyone
to interfere. (…) I want to be the one in charge. That is my main concern”.

›

Universities are not focused on entrepreneurship. Interviewees said that it was
difficult to create start-ups based on university research, as the basic research
conducted by universities is not ready for commercialization. Start-ups also
struggled to access university equipment and felt that university technology
transfer offices had little expe-rience with start-ups, constraining the transfer
of knowledge from universities to start-ups. Thereby, entrepreneurs were unable to access cutting-edge knowledge and technol-ogy that can form the basis of high-tech firms. Finally, interviewees found that universi-ties neglected
entrepreneurship as a career choice and prepared students for careers in government, multinationals or universities instead. Although some universities
organized courses in which students developed a business plan, these courses
were not focused on creating technology-based start-ups with a high growth
potential. Universities thereby lack a culture of ambitious entrepreneurship.
When discussing the university’s culture and curriculum, one student entrepreneur said: “You’re expected to pursue a career at a big multinational or to
start a PhD. Entrepreneurship is just not an option”. The institutional cause of
this challenge is the strong incentive for universities to pursue academic research rather than to collaborate with industry or to commercialize knowledge
(Rijnsoever et al., 2014).

Figure 1 below provides a conceptual overview of the challenges in the Western European entrepreneurial ecosystem. Overall, the image emerges that Western Europe’s
main challenge is for start-ups to grow into successful businesses. One Dutch incubator
manager illustrated this as follows: “Most start-ups are able to achieve some small suc-
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cesses: to think of a good idea, to attract some subsidies, to find a launching customer ...
But they fail to make it out of that stage and experience real growth”. The lack of successful start-ups creates a reinforcing, vicious cycle, as there are few successful entrepreneurs who could serve as inspiring role models or as ‘angel investors’ who use
their wealth as early stage capital to invest start-ups. The challenges as identified in
Figure 1 are similar to those identified by more generic studies on European innovation
and entrepreneurship (see e.g. Kelley et al. 2012; Schneider and Veugelers 2010; Tijssen and van Wijk 1999), and are also in line with recent European policies to support
start-ups, such as the Entrepreneurship 2020 action plan and the Start-up Europe Partnership, (European Commission, 2014, 2013), which validates our findings.

Lack of high
growth start-ups

Limited access to cutting edge knowledge
and technologies for start-ups

Universities are not focused
on entrepreneurship
Universities pay little attention to the development of
entrepreneurial skills

Lack of market
orientation

Start-ups struggle to create
a scalable business

Start-ups not attractive for investors

Small domestic
market
Universities
lack a culture
of ambitious
entrepreneurship

Difficult to scale start-up

Lack of early stage capital

Lack of angel investors

Start-ups hesitant to give up equity

Start-ups think local

Lack of an entrepreneurial culture

Start-ups have limited
ambitions for growth
Lack of role models

Figure 1. Challenges in the Western European entrepreneurial ecosystem

5

Methods Study 2

5.1 Research Design and Case Selection
Next, we conducted a multi-case study in which we studied incubators in various entrepreneurial ecosystems. We used a theoretical sampling strategy to identify a specific
case (i.e. a specific region or country) that would be likely to provide useful insights for
every challenge identified in study 1. These ecosystems were, similar to Western Eu-
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rope, innovation driven economies (Kelley et al., 2012) that encourage entrepreneurship
to achieve economic growth. Our sampling strategy resulted in the following four cases:
›

Silicon Valley. We use Silicon Valley as a case study to identify incubation
practices through which incubators make start-ups more market oriented, as
Silicon Valley entrepreneurs and incubators are famous for their ability to
translate technological ideas into successful, high-growth start-ups. Data was
collected between February and July 2013.

›

Australia. We study start-ups in Australia to gain further insights on how
start-ups are able to thrive in a country lacking an entrepreneurial culture.
Although Australia has a rich history of small businesses, it also has a high
fear of failure (Kelley et al., 2012) and the lack of an entrepreneurial culture
has been recognized to constrain the develop-ment of technology based startups (PWC and Google, 2013). Data was collected in Sydney, Melbourne and
Canberra between February and July 2013.

›

Israel. To identify incubation practices that enable start-ups to overcome a
small domestic market we look at Israel. This country has a small domestic
market that is iso-lated from foreign markets. However, this challenge has not
stopped Israel from becom-ing a ‘start-up nation’ with Israeli start-ups having
a global impact (Senor and Singer, 2009). Data was collected in the high-tech
regions of Tel Aviv and Haifa between May and July 2014.

›

The greater Boston area. To identify incubation practices that facilitate the
rela-tionship between start-ups and universities we study the greater Boston
area, which is the metropolitan area surrounding the city of Boston that covers cities such as Somer-ville and Cambridge. This area is not only home to
many top-tier research institutes, but also to many start-ups in a variety of industries, such as IT, clean tech and life sciences. Data was collected between
February and July 2014.

5.2 Data Collection and Data Analysis
The authors visited the countries between two and six months. Similar to study 1, interviews were the primary data source, and we interviewed a similar group of entrepreneurs, incubator representatives and other stakeholders. In addition to incubators we
studied related programs, such as co-working spaces, university entrepreneurship programs and national entrepreneurship policies. Table 2 provides a detailed breakdown of
the number of interviews per category.
Entrepreneurs

Incubator staff and
other facilitators

Other (e.g. investors, policy makers, university staff)

Total

Silicon Valley

60

7

4

71

Israel

11

11

9

31

202

Australia

28

20

5

53

Greater Boston

12

7

17

36

Total

111

45

35

191

Table 2. Interviews conducted for study 2

The interviews were semi-structured, and focused on the support provided by incubators
based on the services as identified in section 2, and the strengths and weaknesses of the
entrepreneurial ecosystem. In addition, we included case specific questions based on the
country focus as outlined in section 5.1. Interviews were recorded, transcribed and analyzed in a similar manner as in study 1. Again, data was collected until theoretical saturation was reached and no new concepts emerged. Then, for every case, detailed country
reports were written to create an in-depth understanding of the entrepreneurial ecosystem and incubation practices for every individual case. The final phase of data analysis
consisted of a cross case comparison, in which we related the various incubation practices to the challenges in the Western European entrepreneurial ecosystems.

6

Results Study 2

We now discuss how incubators in Silicon Valley, Australia, Israel and the greater Boston area can help entrepreneurs overcome the challenges that were identified in study 1.
When doing so, we also relate the incubation practices to the institutions that are at the
heart of the challenges. Table 3 provides an overview of the incubation practices.
Silicon Valley

Australia

Israel

Boston

Challenges and practices
1 Lack of market orientation
Push for interaction with customers
Provide mentorship
Provide small amounts of funding
Facilitate outsourcing

X
X
X

X
X

X

X
X

X
X

2 Lack of an entrepreneurial culture
Organize start-up tours
Create a supportive community
Create a healthy competition among start-ups
3 Small domestic market
Create an international community
Create international partnerships
Enable a soft landing in foreign ecosystems
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X
X
X
X

X

X
X

X
X
X

X
X
X

X

X
X
X

X
x

X

4 Lack of early stage capital
Selectively connect start-ups to funding sources
Enable start-ups to be capital efficient
Create a separate joint fund
5 Universities are not focused on entrepreneurship
Provide access to technical expertise and equipment
Mediate in internships
Complement university curriculum
Create a student board

X
X
X

X
X

X
X

X

X
X

X
X
X
X

Table 3. Incubation practices. An ‘X’ signals that a particular incubation practice was identified in a
particular entrepreneurial ecosystem

6.1 Lack of Market Orientation
Incubators used a variety of practices to make start-ups more market oriented:
›

Provide mentorship. One of the incubator managers said that start-ups develop pa-rameters or boundaries around their idea that result in implicit assumptions about their product or market. These assumptions may constrain the
search for a suitable target market when they become taken for granted assumptions that are not questioned during daily operations. During ‘tough’ and
‘stressful’ one on one sessions, mentors forced entrepreneurs to explicate and
challenge these underlying assumptions, making entre-preneurs re-evaluate
their start-up: “It's not that they tell you you're wrong, they'll … push back.
Sometimes you need somebody to not assume everything you say. That was
very useful”.

›

Provide small amounts of funding. To find a viable business model, one of
the more prominent Silicon Valley incubators promoted an iterative development process in which start-ups continuously adjusted their product or idea
based on the feedback of the market (being customers and investors). This incubator was skeptic of providing start-ups with too much money, as this eliminates the market pressures that force start-ups to iterate on their business
model: "If you give too much money in the beginning, good founders can
work on bad ideas for too long". Accordingly, the incubator only provided a
small amount of funding, just enough to cover the founders' living expenses
during the duration of the incubator program.

›

Facilitate outsourcing. Given the limited entrepreneurial experience of entrepre-neurs, they struggled to get acquainted with the various aspects of setting
up a company, such as incorporating the company or filing for taxes. Instead
of developing these skills in-house, the incubator enabled start-ups to outsource these unfamiliar activities. This enables start-ups to focus on developing their product and finding a market application: “At this incubator you’re
only supposed to do two things: talk to your users and develop your product”.
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All but the third practice are focused on networks, as incubators connect start-ups to
each other, to mentors or to external networks. These practices primarily aim to help
start-ups find a target market and to accelerate their development. They do not change
the underlying cultural institutions that cause start-ups to be insufficiently marketoriented. Moreover, the practices raise questions about the tendency of European incubators to be founded and supported by governments and universities (Aerts et al., 2007;
Barbero et al., 2012). The practices suggest that, to make start-ups more marketoriented, incubators need be more market-oriented as well. One way to do so is by relying more on private instead of public funding.

6.2 Lack of an Entrepreneurial Culture
Incubators can use several practices to create a culture of entrepreneurship and ambition:
›

Organize start-up tours. Some Israeli and Australian incubators organized a
start-up tour to foreign ecosystems such as Silicon Valley. These start-up
tours aimed to expose start-ups to the cultural values of a different entrepreneurial ecosystem. Some en-trepreneurs explained that they were ‘inspired’
by the ambitious Silicon Valley start-ups, taking that mindset back home:
“Getting that mindset of how things operate down in the Valley. And adopting that to our... Not only to our business, but to ourselves”.

›

Create a supportive community. The community of start-ups in an incubator
forms a group of likeminded individuals that entrepreneurs can identify with.
These communi-ties created a shared ‘sense of belonging’, and provided motivation and comfort as en-trepreneurs saw other start-ups going through similar challenges: “It shows that things are not easy, and everyone has these issues that they go through … Hearing their strug-gles makes you feel like "o,
we're not doing so badly". Being embraced by the commu-nity provided motivation and confidence that helped entrepreneurs to justify their aspi-rations
to their social environment. As one Australian entrepreneur illustrated:”It
makes me confident that I got picked by these twenty people … I might fail
… but people can’t tell me I was a fool, because I was picked”.

›

Create a healthy competition among start-ups. The incubator’s community
con-tributed to a ‘healthy competition’ between start-ups, as start-ups were
inspired by the positive results of others, and aspired to achieve similar success. One entrepreneur said: ”You don't want to be the only team that did not
get funded”. This culture of peer pres-sure stimulated entrepreneurs to push
themselves and set their ambitions higher. This culture can be stimulated by
organizing weekly meetings during which entrepreneurs were encouraged to
show each other their progress. These meetings ‘pushed people to finish
things in order to show them off’. One of the Australian incubator managers
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said:”we have a Monday morning meeting. Everybody has a ‘no fail goal’
that you have to achieve. You don’t want to be the guy that says “no, we
didn’t achieve our goal this week.””
The above practices are all focused on encouraging interaction between start-ups. By
doing so, the incubators create its own culture that encourages risk taking and ambitious
thinking. The incubator thereby becomes a ‘safe haven’ for start-ups, rather than addressing the culture in the broader entrepreneurial ecosystem. An Australian incubator
manager said: “I think [entrepreneurs] need a place like this because it gives them a safe
place to experiment, which is free from the negative Australian cultural traits”.

6.3 Small Domestic Market
Incubators can use various practices to enable start-ups to overcome the small domestic
market constraint by facilitating the expansion into foreign markets:
›

Create an international community. Israeli incubator managers emphasized
the importance of having a mix of international teams in the incubator’s
community. This encouraged all start-ups to ‘think big’ and have a ‘global
mindset’; to use English in communications, and to see their start-up as a potentially global business.

›

Create international partnerships. Incubators in all countries relied on their
external network to connect entrepreneurs to foreign customers, thereby compensating for the start-up’s lack of international networks. One Israeli incubator manager said that only providing introductions is insufficient, as start-ups
suffer from a ‘knowledge gap’: start-ups were unaware of cultural differences
between countries, and they did not always appreciate that foreign customers
or investors may value the start-up’s services differently. Consequently, to
sell their products in foreign markets, start-ups first needed to gain in-depth
understanding of these foreign markets. This incubator created structural and
ongoing partnerships with foreign actors that enabled start-ups to do so: “we
realized that there were more pieces missing, and it led us to understand the
need to bring in these organizations as partners, and not just introduce the
start-ups to them”.

›

Enable a soft landing in foreign ecosystems. One of the Israeli incubators had
their main office in Silicon Valley at which the entire incubator program took
place. Entre-preneurs were provided with office space, and, more importantly,
with advice and guid-ance on local regulations and customs. The incubator
thereby enabled Israeli start-ups to have a ‘soft landing’ in Silicon Valley, facilitating the transition towards a different eco-system and providing access to
a larger market. The incubator encouraged start-ups to have their sales office
in Silicon Valley, while continuing R&D in Israel. This enabled start-ups to
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be ‘immersed in the market’, creating a deep understanding of local rules,
norms and institutions.
One Silicon Valley incubator manager said: “a strategy that is successful in their home
country is not necessarily successful here. The rules of the game are different”. Through
the above practices, incubators enable start-ups to understand institutional differences
across countries by creating relationships with local customers and investors. Incubators provide guidance on where to adjust the start-up’s strategy to ensure a fit with the
local context, thereby enhancing the growth potential of the start-up. However, the incubator facilitates the transition to a different market environment without addressing
the institutions that inhibit this transition itself.

6.4 Lack of Early Stage Capital
We found incubators to use various practices to help start-ups overcome the lack of early stage capital:
›

Selectively connect start-ups to funding sources. With some incubators having an acceptance rate as low as five per cent, the incubator acted as a quality
filter to inves-tors: “It’s the ability to distinguish themselves in the crowd …
[Investors know that] you've been screened, you've been trained, and you’ve
already made it past these first bars”. As such, being part of an incubator gave
the start-up a strong competitive ad-vantage. Silicon Valley incubators in particular tried to connect start-ups to networks of investors, for example by organizing a ‘demo day’, during which all start-ups presented to a large group
of investors in an attempt to raise capital. Incubators also connected their
start-ups to banks, corporates or government funds. Again, the incubator acts
as a quality filter, as one member of a grant review panel illustrated: “You
probably had to go through some sort of selection process to get admitted in
an incubator. Even if it's as simple as talking about your technology a little
bit. That's the kind of filter that even on a minimal level is important on a
grant application”. For corporates, incubators were not only a filter, but, by
partnering with them, also a way to create a more ‘entrepreneurial’ company
image, to attract talented future employees, or to engage in demand driven
open innovation strategies. One of the Israeli incubators asked its corporate
partners to identify challenges in their company, after which the incubator selected start-ups that offered potential solutions to these challenges.

›

Enable start-ups to be capital efficient. Next to providing funds, incubators
ena-bled start-ups to be ‘capital efficient’, by cutting the start-up’s expenses.
Besides facili-tating access to economies of scale and providing subsidized
office space, we also found incubators to negotiate deals with service providers (such as software companies or lawyers). Consequently, incubators can

207

provide start-ups with ‘perks’ (e.g. free software or legal services) worth tens
of thousands of dollars.
›

Create a separate joint fund. One of the Silicon Valley incubators had a separate early stage venture capital fund, in which it invested together with local
investors and corporates. However, It should be noted that such a fund may
also constrain the ability of start-ups to raise funding from external investors,
as it may provide a negative signal when the incubator’s fund decides not to
invest in a particular start-up, as one entrepre-neur illustrated: “That's very
confusing, to have a VC arm judging startups. ... I think it's a conflict of interest. It's confusing to the outside world. 'You’re in the incubator, but they're
not investing in you? What's going on?'. This signaling issue can be overcome
by ensuring that, although the incubator may help in creating the fund and
finding partners, the fund has no official affiliation with the incubator, and
that it is not only bound to invest in start-ups from the incubator.

With the exception of the third practice, these practices create networks between startups and investors. The first two practices enable start-ups to make better use of the existing funds available in the entrepreneurial ecosystem. The incubator thereby does not
address the institutions that cause the lack of early stage capital. By creating a separate
joint fund, the incubator has the potential to extend the pool of investors. In addition, by
co-investing and by acting as a filter to investors, the incubator mitigates some of the
risks associated with investing in start-ups. The incubator thereby addresses the riskaverse cultural institution that partly causes the lack of early stage capital. Inspired by
Silicon Valley success stories, we found Western European incubators to connect startups to investors by organizing demo days. However, we argue that the potential to do so
is limited, due to the underdeveloped capital services and because Western European
incubators often lack the track record and selectiveness to raise the interest of investors.
Moreover, attracting venture funding may conflict with entrepreneurs’ desire to stay in
control of their start-up.

6.5 Universities are not Focused on Entrepreneurship
Incubators may use several practices to improve the interaction between start-ups and
universities:
›

Provide access to technical expertise and equipment. By providing introductions to university staff and technology transfer offices, the incubator enables
start-ups to access scientific knowledge that may give them a competitive advantage. Start-ups can access such knowledge by involving university staff as
personnel, as consultants or as advisory board members. Start-ups may also
benefit from accessing university specialized equipment, such as a wind tunnel or gene sequencing equipment. However, negotiating terms of use with
the university was perceived as an obstacle. Incubators may help by, in addi-
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tion to contacts, providing standardized contracts. These contracts ensure that
the start-up’s IP is protected, and enable start-ups affiliated with the incubator
to have more favorable terms.
›

Mediate in internships. Start-ups perceived the university as a valuable source
of talented interns that can effectively transfer knowledge and technology
from the univer-sity to the start-up. One university representative from the
Boston area perceived intern-ships as ‘one of the most effective ways’ to foster relationships between universities and start-ups. However, there are several barriers to start-up internships. Start-ups were con-cerned about the time
required to host interns, students found it difficult to connect to start-ups, as
they did not post internships on their website, and universities were concerned about the uncertain nature of start-ups: “start-ups can blow up or implode. I think that we may be hesitant to devote too much time and energy to
finding internships in start-ups because start-ups are very volatile”. Incubators
can mitigate these concerns. One of the Boston incubators organized ‘intern
fairs’ to connect interns to start-ups. Further, incubators may help by providing standardized internship agreements, or by guaranteeing internships and
placing interns at different start-ups when the original hosting start-up exits
the market.

›

Complement university curriculum. One of the university-affiliated incubators in the Boston area organized courses, such as project-based marketing
courses or business plan competitions, together with universities, and hosted
the courses at the incubator facility. The incubator also provided course material through case studies or projects at start-ups. One interviewee said that the
incubator thereby extends the university’s theo-retical curriculum with ‘implementation education’ that is more practical and hands-on. Another interviewee said that the incubator is ‘co-curricular’ as it complements the university’s traditional courses: “If the next Facebook were to come out of this
[incubator] no one would complain but that is not the main goal because
they’re students, they’re here for school … This execution part is still educational. And after they have left [the university], if they want to execute on
something else, they’ll be better prepared”.

The above practices are focused on facilitating interaction between start-ups and university staff or students. However, the practices do not aim to change the regulatory incentives that make entrepreneurship an underexposed topic at universities. Consequently,
these practices primarily aim to facilitate entrepreneurship in a given institutional environment.
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7

Discussion and Conclusion

entrepreneurial ecosystem all contribute to the main problem for start-ups to scale their
activities and grow into high impact businesses. The challenges all have institutional
roots, which makes it difficult to overcome them entirely. The incubation practices identified fit the Western European context and can aid in mitigating part of the negative
effects. Noteworthy is that most of these practices are based on connecting the start-up
with other actors. Based on these practices we can conclude that the concepts of ‘networked incubators’ (Bøllingtoft and Ulhøi, 2005; Hansen et al., 2000) is still applicable
to the prominent entrepreneurial ecosystems we studied. By identifying different practices we added insights on how incubators actually create and manage their networks.
However, the practices we identified primarily aim to provide a ‘quick fix’ to the existing challenges, by bridging institutional differences or by creating an incubator environment that protects start-ups from unfavorable institutions. As such, incubators do not
address the institutions that are at the heart of these challenges. Western European policy makers should therefore be careful to regard incubators as a silver bullet. Incubators
are only a partial solution to institutional problems that run too deep for any single incubator to solve.
The practices identified are our main policy recommendation for Western European
incubators. In addition, we add two more generic recommendations. First, incubators
operate in a specific context, and they partly mitigate the shortcomings of the entrepreneurial ecosystem. As such, it is important that incubators do not simply copy each other’s best practices. Rather, they should first identify the challenges in the entrepreneurial
ecosystem in which they operate, the consequences of these challenges, and the institutional roots of these challenges. Only then can the incubator implement practices to mitigate these challenges. Second, policy makers must realize that incubators are not the
solution to the institutional problems in the Western European start-up ecosystem. If
start-ups are indeed a vital component of future Western European economic growth,
stakeholders, including incubators, have to collaborate to engage in a process of institutional transformation, through changing regulations, norms and underlying cultural
roots (DiMaggio and Powell, 1983; Scott, 1995). Incubators can play a role in this process by taking the next step and to become the ‘systemic’, ‘fourth generation’ of incubators that actively engage in improving the systemic conditions that inhibit start-up
growth. These incubators need to collaborate to create the critical mass that is necessary
to foster institutional change across the entrepreneurial ecosystem. A first step can be
found in the European Accelerator Assembly that aims to strengthen Europe’s entrepreneurial ecosystem by connecting the incubator community to European policy makers.
It should be noted that strengthening entrepreneurial ecosystems by transforming institutions will likely take decades, if it will ever happen. Until then, the incubation practices identified can aid in accelerating start-up growth.
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We end our paper with some limitations and avenues for further research. First, given
that it is the largest Western European economy, the absence of Germany presents a
limitation to our data. We approached German incubators to participate in our research,
but they were not willing to co-operate. However, the meetings and events that the researchers attended provided various opportunities to have informal discussions with
German entrepreneurs, incubator managers and policy makers. These discussions, as
well as the generic studies on Western European entrepreneurship that we consulted,
suggest that the challenges as identified in our study are also applicable to the German
context. Second, we are aware of cross country institutional differences within Western
Europe that may affect the severity of the challenges we identified (Bosma and Schutjens, 2011). However, as our findings from interviews are in line with European policies
and studies, we are confident that the five challenges play a role in every Western European country, and that the variation lies mostly in the strength of certain challenges. 1
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Abstract
In our knowledge-driven economy, research universities are core actors in the innovation process. However, the exploitation of innovation results created in universities means a serious challenge for these
institutes (Plewa et al 2013), since commercialization requires professional market research and creating
marketing policies corresponding to demands (OECD 2004; Sandberg, 2008), which are traditionally not
included in the scope of university tasks. As a response to this challenge, - since the Bayh-Dole act –,
technology transfer offices (TTOs) and agencies have been established in universities in order to coordinate and stimulate the commercialization of the inventions and technologies (Bennetzen–Moller 2013).
We can find several marketing practices that are utilized by these technology-transfer offices, however,
there is still a lack of marketing theoretical framework in the literature about early stage technology transfer. Usually B2B marketing paradigms are adapted in this field, however, university-industry collaborations have several peculiarities that require distinct approach (Bennetzen–Moller 2013).
In our study, in the light of the above situation, we examine today’s marketing opportunities and challenges that are related to the commercialization of intellectual properties created in universities. As the
theoretical framework of our research we have chosen science-to-business (S2B) marketing. We previously set up a marketing-mix model (Prónay – Buzás 2013), which is a theoretical adaptation of McCarthy’s (1960) traditional 4P model completed with two additional elements: partnership and potential. Our
6P marketing mix model corresponds to the specificities of early stage technology transfer carried out by
the universities. In our previous study we validated the 6P model with a pilot study in a Hungarian sample that covered 23 technology-transfer managers (Prónay-Buzás 2014). In this paper we broaden our
research focus to international level. We conducted a quantitative research among 83 university TTO
stakeholders in order to identify the main challenges they have to face during the university early stage
technology transfer. Our aim is to highlight and detail the marketing peculiarities of the early stage technology transfer.
Keywords
University technology transfer, Early stage technology transfer; science-to-business marketing; innovation
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Introduction

It the 21st century the driving forces of the knowledge-based economy are knowledge
creation and innovation. However, it is important to emphasize that this economy is
operated not only by the production of knowledge but also by its distribution and appli-
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cation. Universities have always taken the lead in knowledge production, thus their economic importance has now increased, however, they still face major challenges in the
area of knowledge application and distribution (Bercovitz – Feldmann 2006; Wissema
2009). While the university’s educational and research activities date back centuries,
experience in the field of knowledge application only dates back a few decades – it was
fostered after the Bayh-Dole Act adopted in 1980 in the USA.
The application of knowledge have become the third mission of universities, however, it
has required new organizational framework and new skills. On the one hand, universities have adapted relatively quickly to this situation: either they have established an own
unit (Technology Transfer Office – TTO) to manage industrial relations and to commercialize university technologies or they accomplished this task by involving an external
firm (Buzás 2005). On the other hand, there are shortcomings in terms of the collection
and acquirement of the new knowledge and skills required to commercialization. In our
view, university technology transfer is a task requiring specific business knowledge,
which does not yet have an adequately elaborated theoretical framework at international
level. In this area the activity of the Science-to-Business Marketing Research Center
established within the Münster University of Applied Science is outstanding. It has been
bringing together and promoting the related scientific activities since 2000.
Our present article also aims to expand the scientific knowledge base of the Science-toBusiness Marketing by primary research based on an own model. Our objective is to
point out the marketing challenges related to the activity of university TTOs, thereby
providing a basis for formulating proposals and best practices, which are essential to
make the university technology transfer process more efficient.
In the literature review we briefly review the theoretical basis of our research, the Science-to-Business Marketing, and describe the 6P marketing-mix model. Then we prove
the 6 hypotheses formulated within the theoretical framework of the 6P model with a
quantitative analysis completed on an international sample of 83 persons. Finally, we
formulate our proposals based on the obtained results.

2

Literature Review

Universities have always had a crucial effect on society as the bastions of knowledge
and culture. Nowadays, however, they have also appeared in the economic sector, exploiting their knowledge not only through education but also through technological
transfer based on their third mission. This situation is usually grasped along the TripleHelix model (Leydesdorff-Etzkowitz, 1996), and the models of the “third-generation”
(Wissema 2009), and “fourth-generation” universities (Pawlowski 2009). On the one
hand, the Triple-Helix model excellently grasps the importance of the economic role of
universities; on the other hand it is characterized more by the dominance of economic
aspects besides social aspects. In the present study we assume that apart from the com-
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mercial application of the created knowledge, the third mission of universities also includes its application at the societal level. Therefore we consider it appropriate to examine the aspects of the social and local community based on Carayannis-Campbell’s
(2009) Quadruple Helix model related to the utilization of university knowledge and
technology.
According to our starting point, the university technology transfer process requires a
specific approach. As it is a market act, it belongs to the discipline of marketing, however, it cannot be perfectly grasped in the framework of traditional marketing, consequently it requires a separate, Science-to-Business (S2B) marketing (Baaken 2013). S2B
marketing is located on the borderline of B2B marketing, innovation marketing and
non-business marketing, it comprises the university technology transfer processes. Its
key actor is the university, in particular the unit performing the technology transfer process – typically the technology transfer office (TTO).
In marketing, the most well-known theoretical model of product commercialization is
McCarthy’s (1960) 4P marketing-mix model. Many adaptations of the model is wellknown, depending on whether the subject of transaction is a service (Booms-Bittner,
1981) or even a political party (Wring 1997) instead of the traditional product. Within
the disciplinary framework of Science-to-Business marketing we considered it reasonable to set up an own marketing-mix model which places the marketing-mix tools related
to the university technology transfer process in a theoretical framework. This model is
the 6P marketing-mix model (Figure 1).

Figure 1: 6P marketing-mix model

Four factors of the 6P model contain the marketing tools promoting the business application of university technologies, while 2 factors summarize the tools fostering social
application. We provided a detailed theoretical description and validation of the 6P
model in our former study (Prónay and Buzás 2014), therefore below we summarize
only the essential elements of the model:
›

Product: The first step of the university technology transfer activity is to register the technologies to be commercialized, i.e. to compile and manage a
product portfolio. Contrary to a company, for a university it is far from evi-
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dent what kind of products it owns, because hundreds of researchers carry out
innovation activities independently and the created technology often does not
reach the TTO.

3

›

Price: An inherent characteristic of innovations is novelty, uniqueness, thus it
is much more difficult to find a reference price contrary to mass products
(Reeves 2006), which makes both price formation for the seller and price interpretation for the customer uncertain and cumbersome (Veres – Buzás
2006).

›

Place: The subject of the university technology transfer process is a complex
innovation in each case, whose commercialization requires considerable
background knowledge and substantial information exchange, whose most efficient method is personal selling (Gertner et al 2011; Walter et al 2011; Plewa et al 2013).

›

Promotion: In the commercialization of the university technology, the institute itself also needs to be promoted because the image of the university determines the attitude towards the technology it produces. In order for the university to be seen as a competent partner by its industrial partners, it is essential to develop its business-like image besides the academic one (Park et al.
2006)

›

Partnership: In order for the universities to become crucial actors of the local
economy and society through their knowledge production, it is essential to
keep contact with the stakeholders concerned in the knowledge production
(Carayannis-Campbell 2010). The essence of Partnership is that technology
transfer should not be interpreted by the university merely at the level of an
industrial partner but it should establish partnerships with every involved actor.

›

Potential: The “products” of the university are typically early stage technologies, which can be identified only as a “potential” or “promise”, which are
accompanied by high uncertainty. It is important for the university TTO to
consider not only the short-term economic benefits but also the long-term and
not merely economic factors in the commercialization process. (It has to be
noted that this factor has been altered based on the experience gained in the
validation of the 6P model (Prónay-Buzás, 2014)).

Research Concept

In our research we intended to explore the specificities of the Science-to-Business marketing practice related to university technology transfer activities. Our research question
concerned what marketing specificities characterize the commercialization of university
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(early stage) technologies. We chose the 6P marketing-mix model as the theoretical
framework of the question and we formulated out hypotheses along 6 factors. It is important to point out that our aim was not to empirically test the model – we already
completed it in our former paper Prónay-Buzás (2014) – but we used it merely as a theoretical starting point for formulating our hypotheses. Corresponding to the particular
elements of the 6P model, we formulated the following hypotheses:
H1: Efficient portfolio management entails more successful TTO activity.
This hypothesis is related to the Product element of the 6P model, whose central element is portfolio management. A TTO performs this activity efficiently if it explores
and registers the exploitable technologies, services and devices in the university; in addition, it evaluates the inventions reported by researches along a clear protocol and
keeps an up-to-date record of them. According to our hypothesis, these activities are
entailed in the more successful operation of a TTO.
H2: The pricing of university technologies is a particularly challenging task
This hypothesis related to the Price element of the 6P model. It aimed to highlight that
one neuralgic point of the university technology transfer process is price formation, thus
in the case of a TTO substantial resources – and general marketing techniques of pricing– have to be expended on this.
H3: Acquaintance has a special role in the commercialization of technologies.
Distribution (which is indicated by the Place factor in the model) is a quite cumbersome
activity in the university technology transfer process, as the complexity of the technologies in question and the confidential nature of the transaction require personal contact
according to our hypothesis.
H4: Universities should place a greater emphasis on building a business-like image.
The Promotion factor of the 6P model assumes professional communication by the university. In line with the third mission, universities need to step outside the walls of science, and the connection with industry and market becomes inevitable. However, it implies that they can appear as a competent partner in a business context, i.e. besides their
academic image they can also develop a business image. Our hypothesis assumes that
currently they still lag behind in this respect: we cannot consider their communication
materials or their image in general as business-conform.
H5: The university TTO has a good connection mostly with the academic sector, the
connections with industrial partners and with the local community are still less established.
The Partnership factor of the 6P model refers to that beyond the traditional Triple-Helix
(Leydesdorff - Etzkowitz 1996) actors, the university also seeks to establish relations
with the local community and the broader societal stakeholders, corresponding to the
Quadruple-Helix model (Carayannis-Campbell 2009). According to our hypothesis, this
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process is still in its infancy, universities are still less open even to industrial actors, and
they have even less connection with societal actors. Their relationships link them mostly
to academic actors.
H6: In university technology transfer decisions, besides short-term business benefits,
aspects for a longer term and concerning the local community should also be considered.
The Potential factor of the 6P model covers the devices which support considering
longer-term and socially useful aspects instead of short-term business factors. Our hypothesis aims to support that there is a need for such devices because, on the one hand,
these are indeed important aspects in the case of university technology transfer, and, on
the other hand, they are not sufficiently considered in the present practice.

4

Research Methodology and Sample

Our objective was to explore the specificities of the university-industry technology
transfer process and its shortcomings from a marketing perspective. For this we had to
choose a population whose members have a good insight into the university technology
transfer activity and the operation of the TTOs carrying it out. Therefore we defined the
experts of university technology transfer as a population: in the first place the staff of
the TTOs, secondly the business partners connected to the university, and thirdly the
researchers related to the university TTO. In the sampling we aimed to make the above
list represent an order of priority, i.e. to reach primarily the staff of the TTO as mainly
they have a direct insight into this field.
In our research we applied a quantitative method. We surveyed with an own produced
questionnaire whose questions are literature-based and were pre-tested. The data collection was carried out online, in two rounds. In the first round we surveyed a sample of 23
persons addressing the TTOs of all Hungarian research universities. This number does
not seem large, but it covers almost the entire population, as in Hungary approximately
35 people work in university TTOs. With the results obtained here we validated the 6P
model on the one hand (in detail see: Prónay-Buzás 2014), and tested the questionnaire
on the other. Based on the observations we made smaller modifications on the questionnaire: we left 40 questions unchanged, removed 3 questions and introduced 11 new
questions – the latter for grasping the Potential factor of the 6P model in a better way.
We queried the new questionnaire on an international sample including experts engaged
in university-industry technology transfer and TTO staff. Thus our sample was expanded by 60 additional questionnaires. In the present analysis, we manage the results of
both data collection rounds collectively, i.e. our sample contains 83 respondents. (In the
case of the 11 new questions we referred the distribution percentages to 60 persons for a
better comparison.) Our results cannot be considered representative with regard to all
university TTOs at an international level, but they are suitable to identify problematic

219

areas which would be worth developing – by applying marketing techniques – in the
future.
The responses arrived from 24 countries in total, the majority from Hungary (26), Belgium (7) and Spain (7), but answers also arrived from the USA (2) and even from South
Africa (1). 71.1% of the respondents work in the university, 20.5% for a business company, while 7 persons work in a research institute. Nearly half of them are head/director,
38.6% are administrative employee and 13.3% are scholar or researcher. On average
they are engaged in R&D&I for 10.3 years, i.e. they have considerable experience and
relevant insight into this topic.

5

Findings

In what follows, we present our findings along the previously described hypotheses. In
establishing the hypotheses we relied on the 6P model, however, our objective was not
to test this model but to explore the marketing specificities of the university-industry
technology transfer processes.
At the beginning of the questionnaire we studied the general opinion regarding the university technology transfer process, and then we asked the respondents to comment on
the activity of a university TTO they know well. The majority of the questions was an
agreement scale, where the values were +2:Strongly Agree; +1:Agree; 0: Hesitate/No
opinion; -1: Disagree; -2: Strongly disagree. In the analysis we considered “general
agreement” where the mean value is higher than 0, and “general disagreement” where
the mean value is lower than 0.
H1: Efficient portfolio management entails more successful TTO activity.
For the examination of this hypothesis we used the analysis of 9 questions in total. 8
questions referred to the practice of the portfolio management performed by the TTO,
while 1 question concerned the success rate of the TTO. In Table 1 we can find the
means and standard deviations of the questions regarding portfolio management.

Table 1: Opinion about the TTO product portfolio management
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Based on the values, on the one hand we can establish that in general they acknowledge
the efforts of the TTOs to compile a portfolio, however, the respondents still think that
the TTO does not know every exploitable technology and know even less about scientific services and devices that can be capitalized by industrial partners. As the responses
were characterized by specifically high standard deviation, far-reaching conclusions
must not be drawn, but it is evident that there is a need for developments in the portfolio
management of TTOs. In terms of marketing it is a very strange situation that the selling
organization is not fully aware of its own product (in the present case technology, service and device).
In order to prove the hypothesis we studied not only the distribution of the variables but
also the correlation of the above 8 variables with success rate. Based on the Combach’s
Alpha value of the 8 variables (0.737) we can assume that there is an underlying variable which links them. Running a Kaiser-Meyer-Olkin test it can be observed
(KMO=0.708, Bartlett Sig=0.000) that the variables can be extracted to one factor,
which we named “Portfolio management activity” factor. We compared this created
factor with the question examining the success rate of the TTO (“How would you describe the success rate of the University TTO from a business point of view?”) by Pearson’s correlation analysis. According to the result, with a significance level of 0.01,
there is a medium strong, positive correlation between the “Portfolio management activity” factor and the success rate of the TTO (Person corr: 0.421).
Based on the above results we accept H1 hypothesis, those TTOs which carry out more
efficient portfolio management activity are usually more successful.
H2: The pricing of university technologies is a particularly challenging task
In the theoretical part we have already implied that the pricing of university technologies is a considerably challenging task due to the uniqueness and the substantial uncertainty content of the technology. In our research, in the course of establishing H2 hypothesis we intended to support this theoretical assumption with primary data.

Figure 2: Opinion about the technology pricing

Figure 2 shows that there was a general agreement about that it is difficult to determine
the price of university technologies, 84.3% of the respondents agreed with this statement.
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In addition, related to H2 hypothesis we also examined how university TTOs manage
this challenge. In business practices we can find many examples of companies managing the pricing challenge in a way that they determine a low price for their products,
thereby reducing the threat of falsely establishing a high price and being unable to sell
them. However the low price certainly results in a potential loss of revenue. In our research, we found a similar situation in the case of university technologies, over half of
the respondents agreed that they sell university technologies for market price and only a
fifth of the respondents denied it (see Figure 2).
Based on these observations we accept H2 hypothesis, determining the price of the
technologies to be sold is a particularly difficult task for universities, and they manage
this challenge mostly by selling the technology for a lower price than the market price.
H3: Acquaintance has a special role in the commercialization of technologies.
The commercialization of university technologies is a complex task, there is not always
an agreement regarding the marketing channel. Involving intermediary firms is a standard practice, and we can also find attempts to online sales. However, we believe that
personal contacts are still of high importance in the successful commercialization of
technologies, that is the reason why we formulated our H3 hypothesis. Figure 3 shows
the distribution of the responses given to the questions which we used to examine H3
hypothesis.

Figure 3: Opinion about the importance of acquaintance

Over 80% of the respondents agreed with the statement that acquaintance is essential for
university-industry partnership. Meeting in person is important not only for cooperation
and partnership but it is also the most effective way of commercializing technologies
according to the respondents – on average 2 out of 3 respondents agreed with this
statement.
In order to support the latter statement we examined whether there is a correlation between the success rate of the TTOs, the number of technologies they sell and the international workshops and partnering events their staff visit. According to the observations
of Table 2, there is a medium strong, positive correlation between these factors.

222

Table 2: Correlation between personal selling and commercialization success

Based on the above results we accept H3 hypothesis: according to the respondents personal selling is the most efficient form of the commercialization of university technologies, and the participation in international partnering events is of major importance for
successful technology commercialization.
H4: Universities should place a greater emphasis on building a business-like image.
One of the typical obstacles in the way of the third mission of universities is that in the
eye of the industrial partners – what is more, frequently also in the eye of the community within the university – these institutions are still the bastions of science and not considered as real market actors. In terms of university-industry technology transfer it is a
particularly large obstacle, since in this way they often do not even get in the scope of a
certain industrial partner, or if they do, they are not considered competent business partners. We intended to grasp this problem with H4 hypothesis.
For analyzing the hypothesis first we examined what kind of business partners universities are considered. Table 3 shows that the bureaucratic nature of universities is actually
a problem, but the majority still formulated a positive opinion about universities.

Table 3: University as a business partner

These results imply that the university is basically suitable for establishing business
relations and it can be an important partner. This importance primarily springs from its
substantial R&D capacity and potential. Its image is significant mostly in this R&D dimension – as it also shown in Table 4.
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Table 4: Image of the University

On the one hand, the above results are understandable as the university is primarily not
a business actor but a knowledge producing and distributing institution. On the other
hand, in terms of successful technology transfer it is essential to strengthen a more business-like image because in this case the university would like to make market transactions. The respondents also shared this assumption, as it is indicated by Table 5.

Table 5: Need for marketing orientation at the university

It is important to emphasize that only 1 respondent thought that “the university shall not
be marketing orientated at all”, i.e. marketing orientation is indeed necessary in the area
of technology transfer. This result itself confirms the significance of our present study.
In general terms, according to the respondents’ opinion universities have already set off
on the way to the market, but further development is needed in this respect.
Based on these observations, we can accept H4 hypothesis only partially, because although it became clear that the business image of the university needs to be strengthened, there are already business-like elements in the opinion about universities according to the respondents.
H5: The university TTO has a good connection mostly with the academic sector, the
connections with industrial partners and the local community are still less established.
In our research, we examined the relationship universities have with the stakeholders
influencing the technology transfer process. In H5 hypothesis we assumed that among
them the university has a better connection with academic actors than with the actors
either from the business life or the local community. Table 6 shows the depth of the
connection the university TTO has with particular stakeholders based on the opinions of
the respondents.
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Table 6: University TTOs’ connection to stakeholders

Table 6 indicates that the TTO has the closest connection with its own researchers and
domestic universities. It is characterized by an intensive cooperation with large domestic firms, while some rather formal partnerships with local SMEs. Merely 10% of the
respondents thought that universities have a close partnership with the local community,
while according to 13.3% the university has no local societal connections. This is a
thought-provoking result given that based on the third mission of universities they
should become a key factor of the local economy and society. It is understandable that
the academic sector precedes the local community in the partnership ranking. It is not
the relative position which gives cause for concern but the fact that TTOs have weak
connections in absolute terms with local SMEs and the local community – the level of
cooperation is poor or merely formal according to the half of the respondents. It was an
interesting finding that universities also have occasional connections with foreign universities and multinational companies.
One essential step for a university to have regular contacts with the business sector and
the local community may be granting access for these stakeholders to its own patent
portfolio and innovation results. We also asked questions related to this issue, but the
responses were mostly around mean value, with significant standard deviation, thus they
do not allow to draw serious conclusions (Table 7).

Table 7: The transparency of the University innovation results

The results in Table 7 imply that universities rather provide access to its innovation results for business actors than for societal actors. Based on these data we accept H5 hypothesis, universities cooperate mostly with the academic community, mainly with their
own researchers and local universities in particular. From the business sector they have
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good relations mainly with large local firms, but the partnership with the local community is not sufficiently prominent.
H6: In university technology transfer decisions, besides short-term business benefits,
aspects for a longer term and concerning the local community should also be considered.
University technology transfer activities are typically associated with business benefits.
Nevertheless, we maintain that in the knowledge-based society the third mission of universities covers not only the commercial exploitation of knowledge but also the social
value creation. It requires long-term vision and an attitude considering societal aspects.
Our research results indicate that the respondents also agreed on this (Table 8).

Table 8: The opinion about considering technologies as potential

The results show that there was a strong agreement about that patenting requires longterm vision, in addition, universities should participate in open innovation processes,
and furthermore, the interest of the local community should be taken into account in the
university technology transfer.
Consequently, the above results imply that long-term vision and taking account of social
aspects are (would be) important in the university technology transfer. However the
respondents see the realization of these aspects differently in the case of the TTO they
described. The responses to the related questions are demonstrated by Figure 4.

Figure 4: The social aspects in the TTOs’ process

The results in Figure 4 indicate that although the respondents agreed that the TTO considers not only business but also societal aspects, there were substantial differences be-
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tween the TTO’s practice and the previously described desirable practice in terms of
social utilization and the involvement of the local community.
Based on this information we accept our H6 hypothesis, the respondents also agreed on
that long-term vision and societal focus should be important aspects in the university
technology transfer, but they claimed that the latter does not characterize the operation
of the TTO which they are familiar with.

6

Conclusion

In our study, we attempted to highlight the specificities and shortcomings of the university technology transfer processes. We maintain that drawing on marketing tools can
make the technology commercialization activity carried out by university TTOs more
efficient. We chose the 6P model of Science-to-Business marketing as the theoretical
basis of our research, based on which we established hypotheses related to all the 6
marketing tools, which we examined on an international sample. We summarize our
findings and suggestions in 6 points, corresponding with the model and our hypotheses:
›

Based on our findings it can be stated that despite the fact that university
TTOs make considerable efforts to register utilizable university technologies,
services and devices, there is still a significant number of elements which
universities are not aware of. In order for the institutions to be able to exploit
the potential in university knowledge production, it is essential to have efficient portfolio management. This can be fostered by involving the researchers
and educating them related to technology transfer.

›

In terms of price policy, awareness and the better understanding of market
price conditions can lead to universities stepping out of the “cheap” price category. It is indeed necessary to devote energy to learning about similar technologies, replacement products and general market conditions, and it is important to employ competent – capable of price negotiation and bargain –
marketing managers within the TTO or by an intermediate body.

›

The advancing of online communication has reshaped distribution channels
too. University TTOs can also easily make the mistake of prioritizing online
contacts instead of personal meetings with a view to cost savings. Based on
our research findings we can clearly state that in this sector acquaintance and
personal meetings have a key role. We believe one of the main results of our
study is supporting the assumption that for the TTOs it is not worth economizing on travel costs because it goes at the expense of successful commercialization.

›

It was a positive result that universities – although they still have strongly bureaucratic and academic image – also position themselves as market actors in
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an increasingly clear manner. They strengthen their R&D image with professional brochures and websites, and although they are still far from emerging
they have already made the first steps. We find it important to emphasize that
universities do not have to leave behind the academic image – as it is also included in the name of the third mission that this is not the primary role. However, building a business-like image is essential for successful market activity.
›

University partnership mainly covers academic partners and large local firms.
In order for the universities to actually become the knowledge centers of the
local economy and society, their connections with the local SMEs and local
community need to be strengthened. Its important tool can be an innovation
portfolio which is transparent, accessible and comprehensible by the business
sector and also by the local community. For practical implementation we
primarily consider online knowledge map as a suitable tool, which contains
the exploitable results by research groups.

›

There was an agreement among the respondent regarding that in university
technology commercialization beyond business rewards, there is a need for an
approach which also takes account of long term effects and social aspects.
However they also agreed that it is still in its infancy in the case of the TTOs
they know. We argue that it is necessary for the TTOs to take the societal aspects into account in the university portfolio management, in addition, to better exploit the possibilities in open innovation.

In conclusion, we believe that the third mission is an opportunity but at the same time a
responsible burden for the universities. University technology transfer traditionally
means commercial exploitation, however, in the knowledge-based society of the 21st
century universities have to produce knowledge that is not merely commercially exploitable but creates value for the local community. It necessitates a closer involvement
of the local community and the local SMEs. The 4P element of the marketing-mix tools
can contribute to the commercialization of university results. The extended 6P model
we propose is designed to achieve the enforcement of social aspects and a broader access of stakeholders in addition, thereby ensuring an actual central place for universities
in both the local economy and the society.
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1

Introduction

The emergence of successful technology-based companies based on university research
has focused the recognition of research universities as breeding ground for entrepreneurship. Universities contribute to entrepreneurship development through different
mechanisms that help to exploit technological opportunities created by research (van
Burg et al. 2008). This recognition has created an explosion in research focusing on the
broad topic of university entrepreneurship which was reviewed by Rothaermel Agung &
Jiang (2007).
Previous research has identified why some universities are better at spinning out new
companies than others (Di Gregorio & Shane 2003). Nerkar & Shane (2007) have
shown how the ‘scope and pioneering nature’ of different technologies influence commercial outcome while van Burg et al., (2008) and Jain & George (2007) have explored
the role of the technology transfer unit in providing access to resources and support services.
The research on university entrepreneurship, of which technology transfer (including
via spin-outs) is an important segment, has largely ignored the role of experienced entrepreneurs as part of spin-out teams in the technology commercialization process.
These individuals, who are not part of the official university system, may be invited to
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invest time and possibly money to influence the commercial outcome or spin-outs of
technologies developed in the university.
Experienced entrepreneurs are accepted as key contributors to the wider university entrepreneurship especially through their involvement as mentors or advisers to entrepreneurship students in education programs. Their involvement in the commercialization
process as integral part of potential start-up teams, working closely with researchers,
investing time and other resources into realizing commercial outcomes from university
research is not widely researched.
Furthermore, key contributions concerning the role of surrogate entrepreneurs (a term
used in the literature to describe entrepreneurs who are not academics/researchers and
are brought into the university or incubator to help commercialize research results) such
as the works of Franklin et al. 2001; Vohora et al. 2004; and Lundqvist 2014, have focused mainly on the presence of surrogate entrepreneurs and their impact on performance.
Experienced (or surrogate) entrepreneurs can bring accumulated experiences,
knowledge about specific business environments as well as professional networks to the
commercialization process (Lundqvist 2014). These competences aid the recognition
and evaluation of opportunities emerging from research for new spin-outs (Davidsson,
2013). Individuals with start-up experiences and knowledge of operating in specific
technology markets can help to improve the start-up situation which contributes to better resources and capabilities for new technology firms to navigate the many challenges
they must overcome to be successful (Shane & Stuart 2002).
The process for identifying the suitable experienced entrepreneurs and incorporating
them into the research setting in a productive way to successfully influence commercialization outcome remains mostly unexplored. In this paper we seek to contribute to filling this gap with empirical data from a programme which was created to increase technology spin-outs based on research teams in two departments in a technical university.
Particularly, we examine the following research questions. Does the introduction of
experienced entrepreneurs (EE) into the research team increase the number of technology based spin-outs? How do the entrepreneurs influence the spin-out process? And do
researchers become more engaged in commercialization processes when experienced
entrepreneurs are involved?
The main objective of the study is to outline a process by which the university increase
the number of new ventures it spin-out by incorporating experienced entrepreneurs into
research teams. We explore junctures in the commercialization process where the introduction of experience entrepreneurs are most promising (productive) as well as
mechanisms governing the relationships/interactions. Finally we identify potential
drawbacks from these interactions and how to alleviate them. The analyses is based on a
set of procedures and their execution as part of the Bridging the Gap Model (BTG) and
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outcomes in the form of multiple new technology ventures emerging from two research
departments at Denmark’s Technical University over a period of two years.
The paper is structured in the following way. After this introduction chapter 2 contains a
review of the literature that forms the basis for the conceptual framework. Chapter 3
contains the methodological framework including the model design and implementation. In Chapter 4 information on the cases is presented which is followed by the analysis and key findings in chapter 5. Finally, Chapter 6 wraps up with conclusions and implications for practice.

2

Conceptual Framework

Universities are encouraged to engage in new venture creation for many reasons including accomplishing sustainable innovation with economic and societal impact and to diversify income streams through commercialization of knowledge through licensing
tech-nology and establishing new spin-outs (Mosey et al., 2007; Lundqvist, 2014).
Spinning out new companies may create advantages over licensing both for the university and the academic inventor as equity holders.
Many researchers are reluctant to leave their university positions to concentrate wholly
on forming spin-outs. Maintaining an academic position comprising research, teaching
and administration and starting and running new technology venture is almost impossible. Other researchers are simply not interested in the commercial aspects of their inventions which also create challenges for start-ups based on their particular technology. Investors tend to look favourably on technology start-ups when the inventors are somehow involved in especially in the early stages when developing and testing are still crucial activities (Radosevich, 1995). Universities, however, walk a fine line between increasing commercialization of knowledge and the returns associated with those activities and maintaining academic reputation traditionally focused on research publication
in academic journals with high impact factors. They must balance increasing commercialization activities among academics with core activities of research and teaching.
The core of entrepreneurship is opportunity and the key components for successful
commercialization activities are the recognition, evaluation and exploitation of entrepreneurial opportunities (Shane & Venkataraman, 2000; Haynie, Sheperd and McMullen,
(2009). In order to accelerate spin-out activities, research universities must facilitate and
support the recognition/discovery, evaluation and exploitation of entrepreneurial opportunities that may be cultivated from research outputs. Most research on entrepreneurial
opportunity and its exploitation has concentrated on the entrepreneur and her/his abilities. Several studies confirm that prior knowledge is beneficial for the process of opportunity recognition (Grégoire, Barr, & Shepherd, 2010; Vaghely & Julien, 2010). Others
have shown positive relations between ‘years of industry experience’ and venture emer-
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gence (Dimov, 2010) and between entrepreneurial networks and experience and new
firm outcome (Haug et al. 2013).
Novice academic entrepreneurs with no prior business ownership and associated credibility, financial resources dense social and business networks must find ways of circumventing these shortages/liabilities and the surrogate entrepreneur holds the potential to
meet these needs in an emerging tech start-up (Mosey, Westhead and Lockett, 2007).
Radosevich, (1995) used the term surrogate entrepreneurs to describe experienced entrepreneurs who in the absence of inventors who are not desirous of starting new firms
based on their inventions, takes ‘ownership’ of technologies developed in public research institutions including universities and use it to launch a new venture. Surrogate
entrepreneurs potentially can reduce challenges associated with the liabilities of newness and smallness with credibility, financial resources dense social and business networks gained from prior entrepreneurial undertakings (Lundqvist, 2014).
It is based on the above observation that we propose in this paper that the addition of
experienced entrepreneurs with complementary knowledge and industry experience to
the research project team will lead to shorter time to firm emergence and more resource
rich spin-outs. The latter should contribute to more sustainable new ventures able to interact with important parts of the product and market systems to improve both technology and product development aspects of the start-up. The framework combines elements necessary for successful ‘entrepreneuring’ in which experienced entrepreneurs
are introduced to the research teams during commercialization to influence elements of
the opportunity, its framing and subsequent exploitation as experienced demonstrated
with the BTG programme.

3

Study Design and Methodology

The chosen approach to the current research is design anthropology, in that it is based
on a combination of observations, iterative actions in the development process and reflec-tions over the span of 2 years creating a longitudinal perspective. The purpose of
using design anthropology is to be able to both study and produce a theoretical framework by observing the existing practice regarding the development of high tech startups, while being able to transform this practice and to design a new future model based
on the ac-tive involvement and engagement of the participants. By using design anthropology as research design it has thus been possible to follow dynamic situations and
social relations throughout the project and iterate the overall framework for the model
(Gunn, 2013).
Three of the co-authors worked in the field observing existing practice and developing
and implementing the model, a process which will continue in the coming year. Triangu-lated evidence collected from various sources using the design workbooks also
contrib-uted to the development of the model. The design workbook is characterized by
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being quasi-participatory and provides participants with the possibility to interpret react
to and elaborates upon the ideas as they emerge over time (Gaver, 2011). The design
workbook enables the documentation and iteration moving from the original concept of
the model through the various development stages. Participant observations, qualitative
interviews, analysis and co-creation with the participating researchers and external experienced entrepreneurs (EE) have facilitated a transformative process for innovation
and entrepreneurship practice in the university.

3.1 The BTG Model
The BTG model was initiated in 2013 by the Department of Chemistry and the Department of Photonics Engineering at the Technical University of Denmark which serve as
the context for analysis in this paper. During a one year trial period, the framework for
the model was developed and tested. This provided the input to create a model for
bringing EEs into the university to work with researchers to improve technology transfer from research units. The final model was implemented in April, 2014.
The model is divided into the following five phases with some overlapping of the activities: (1) Screening and Patenting, (2) Matching EE to research team, (3) Connect to
potential lead customers and Develop prototypes, (4) Spinning out, and (5) Follow-up
(see Table 1). The BTG Model introduces EE in an in-spe CEO position as an integral
part of the innovation and commercialization process of university owned technology.
The EEs do not get paid, but are becoming cofounders of a potential future company.
The model extends the scope within the university for a spin-out by focusing on both
the early phases (where the technology is identified and patented) and on the life beyond
the university. The goal is to create sustainable growth companies and we are, therefore,
following the companies for an extended period up to two years.
The trial model had a strong focus on the matching and connect and develop phases
which was changed during the trial year to the present state where the EEs of the BTG
Model now entered at an earlier stage than the pre-organization phase, i.e. before the
entrepreneurial commitment juncture (Vohora et al.2004). While this juncture is certainly as critical to BTG cases as for any university spin-out, the study aimed to analyse the
effect bringing EEs into the university at the opportunity framing phase, or even early at
the research phase.
While this is unconventional, the rationale is that EEs with relevant technical, market
and business competences can ensure a more efficient opportunity framing phase, hence
having a positive effect on the acceleration of the spin-outs from research to company
and their sustainability due to finding the right business potential early in the process. A
cornerstone of BTG is, therefore, the creation of trust between EEs and academics, and
mutual acceptance of the EEs as venture champions. As described in Table 1 the technology is at a Technology Readiness Level (TRL) of 1-2 in the first phase, so the possibility to influence the technological development is crucial. During this early phase the
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EE is also able to take lead on the commercialization. Often the researchers are not motivated and even the motivated ones do not know which are the most important tasks
necessary to create a strong foundation for the future business. The proposition behind
the model is that early inclusion of EEs help in the building of trust among the parties.
This also paves the way for the researcher accepting the EEs taking a significant equity
in the start-which is a key motivator for them.

Description
of the different phases of the
BTG model

Screening
and Patenting
Researchers
and business
developers
within
the
university
secure
IPR
and perform
initial opportunity search.
Typically
TRL level 1-2.

Matching

Connect and
Develop

Spinning Out

Follow Up

Experienced
entrepreneurs
(EE) from outside the university are matched to
potential spinout cases. The
EEs
dedicate
significant
resources in terms
of their own time
to understand the
details of the
technology.
Typically TRL
level 1-4.

The EEs seeks to
connect the technology to potential first customers. Development
of prototypes and
project-based
feasibilities
studies to clarify
market demands.
Typically TRL
level 3 to 5.

EE and university
researchers
form
founding
team and establish a new venture.
License
agreements with
the university for
IPR. Securing of
seed
funding
and/or customerfinancing
for
spin-out.
Typically TRL
level 4 or higher.

Following the
new spin-out
via individual
meetings
and/advisory
board roles.
Collecting
data on time
from spin-out
to receiving
first commercial order, and
on
team
dynamics
between EE
and university
co-founders.
Typically
TRL level 5
or higher.

NDA between
EE and university.
LoI between Uni
and
founder
group. Uni states
intention
of
spinning out a
company

MoU
among
future founding
team (Uni not
part).
Consultancy
agreement
between EE and
University

Term
Sheet.
Shareholder
agreement
for
New Company.
License agreement
between
New Company
and University

Legal activity

Draft
Term
Sheet developed by the
university

Patent activity

Patent filed

EE actions

No EE

Overview
of
business potential

EE level of
commitment

(0 EE)

Researcher
actions

Filing
patent

EE participates
via
advisory
boards or individual meetings
(1-4 EEs)
Dialogue
with
EEs about technology
and

of

Patent developed
with a business
perspective
Business
plan
and patent

EE is part of the
team working at
the university
(1-2 EEs)

Responsible for
legal process and
possible investments
Part of the team
away from university
(1-2 EEs)

Working on the
development of
the
technology

Part of the team
away from university

236

business
tial

poten-

for market

Table 1: The five phases in the BTG Model and main activities

4

Overview of Cases and the Role of the EEs

In this section, we will present 6 cases representing key features in the BTG model with
emphasis on the EEs; their characteristics and the means we adopted to attract them to
the future spin-outs. The cases have been chosen based on how far they are in their development, since the programme is ongoing we focus on the cases that have spun out, or
are in the process of spinning out during spring 2015. Table 2 outlines the cases and
highlights the time of EE entry at the university, the means for attracting the EEs, and
main characteristics of the EEs.
Spin-out
company

Technology

Time of EE
entry

Means for EE entry

EE characteristics

Case 1:
Photonics

Lasers for medical applications,
sensors and lighting.

Opportunity
framing

Member of advisory board
established by business
developer at the university.

Research
background
similar to academics.

Serving 6 months on the
advisory board to get
comfortable with the team
and ‘hooked’ on jumping
to the spin-out.

15 years of industry
experience (R&D engineer, product manager,
technical sales support).
Working in two early
ventures (not founder).
Technical and market
insight.

Case 2:
Imaging

Case 3:
Sensor

Case 4:
IR spectroscopy

Infrared cameras
with high sensitivity. Based on
nonlinear optics.

Laser-based
structural sensor.
Bend measurements of microscopic mechanical deformations.

Measuring devices developed in
order to conduct
new in situ IR
spectroscopy

Research

Preorganization

EE approached university
by own means and granted
guest rights to scout for
opportunities within the
research groups of one
department. Deciding to
dedicate full time to future
start-up after 3 months of
scouting.

Engineer (non R&D).

Members of advisory
board setup by innovation
officer at the university.

Engineer
from
phone industry.

Two EEs from the advisory board forming CEO and
CTO (6 month timeframe).

Opportunity
framing

EE identified by an individual selection process
performed by the business
developer and research
team. Two entrepreneurs
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Entrepreneur in IT business (90’ies)
Venture capital.
Technical and market
insight.

cell

Business angel with
strong general management skills.
General technical skills,
but no market insight.
Engineer with a long
history within management and development
of new business areas in
larger companies in

interviewed.

Denmark and internationally

Case 5:
Glycoscience

High-throughput
solution for enzyme screening

Preorganization

EE candidates identified
through network search.
Advisory board formed
and one EE quickly got
more involved and became
lead,

Business training and
very experienced in
starting up companies
within the overall research area.

Case 6:
Formulation
chemistry

New formulation
for a greener
cleaning product

Research

EE approached university
and suggested a possible
spin-out case.

Business training and
experience with starting
up companies.

Table 2: Overview of BTG cases and EE characteristcs

EEs are identified through various means, when the programme was first launched a
press release was issued and the project managers received a substantial amount of applicants, who were interested in participating. The criteria for joining is that the EEs
need to be able to spend at least 500 hours on each case, they would need to invest at
least €7k of their own funding and they would have to be able to attract customers, preferably within the first six months from the day the company is formed. Furthermore, the
EEs were screened based on their experience with entrepreneurship, sales & marketing
and their insight and network within the specific technology area. The screening of the
EEs is initially conducted by the project managers, when the EEs are matched with the
researchers the personal chemistry is quite important. The matching is done either
through an advisory board or by individual matching.
Advisory boards usually comprise 3-5 EEs having different profiles and backgrounds.
The starting point is always to find the right market fit for the technology which makes
it beneficial to have more EEs representing a broader set of expertise. The advisory
board and the research teams usually meet every month and each meeting generates
deliverables for each party for the next meeting. In addition, frequent individual contact
is initiated between the researcher team and EEs. In this way the advisory boards become an important forum for discussion and progress – and from the EEs point of view,
a way to get to know the technology and its potential. Within six months one or two
EEs from the advisory board become strongly involved in the case due to either personal interest and/or shared goals with the research team and they take lead and become cofounders of the company together with the researchers. The rest of the EEs in the advisory board typically transition into a formal board member role of the new company
(often as seed investors).
The individual matching is used when the market fit is more obvious or if the research
team needs a specific profile, for instance sales and marketing experience within a certain area. Usually the research team meets with 2-3 potential EEs. At the first meeting
the researchers present the technology and their visions in a very informal setting. At
the second meeting the tables have turned and the EE present a potential business case
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based on the knowledge gained about the technology at the first meeting. Based on this
presentation the researchers decide to work with the EE, whose vision, knowledge, profile and personality fits best with the technology and their personal vision.
The following section will exemplify this process with six cases focusing on how the
EEs involvement accelerated the process and created a strong market fit for the technologies:
Case 1: The technology for this case, (European research project (FP7), was proven
successful as a new concept for lasers in the medical device market. Furthermore, the
research team had received significant attention from the Danish innovation environment, including winning the high-tech category in a national venture competition. However, the researchers had no interest in going full time into a new venture, and the case
was lacking industry insight in order to find the right market approach. A BTG advisory
board was established comprising 3 experienced entrepreneurs: a product manager with
experience from two start-ups and a research background in the core technology of the
case, a CEO from the medical device industry, and a senior executive consultant with 60
years’ experience from the laser industry and strong personal network. Following the
procedure outline earlier for a board of directors, after 6 months the EEs and the researchers reached a mutual understanding about the future venture and the sharing of
equity among them. Furthermore, one of the EEs had committed to serve as CEO. The
team also engaged two business school students to serve as personal assistants to the
CEO. He also received the support of the three additional researchers and one additional
EE, all with technical and business know-how to help the new venture, and committed
10 hours monthly work free of charge. Seed funding from this group of 11 individuals
(on average €5k each) funded the hiring of the CEO for one year. Within the first 3
months, the company made its first sales, and within 11 months, they secured a further
investment of around €500k from business angels and a venture capital firm. The founding group holds around 75% of the company. The company has 4 employees today, including a sales representative in the US. The company’s first products address a niche
market that was originally identified within the university, and has entered a second
market of medical lasers It has also secured grants from three successful research proposals, together with the university, to explore a disruptive market opportunity within
the energy sector. The success of this case is seen as a result of the combined competencies of the EEs and the researchers, and of the relatively large founding team being able
to distribute the workload among them, for example by the business student leading the
administrative and accounting work, and fundraising being performed by other members of the co-founders than the CEO. The total period from engagement of the EEs to
spinning out the company was 12 months.
Case 2: The research team for this case comprised three individuals, two with previous
experience from a spin-out, albeit with hesitation to join the start-up full time. The last
researcher had an interest in joining the start-up, but had a lack of business and management experience. Working on maturing the technology, the team had realized signif-
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icant improvements compared to present solutions on the market, and filed a total of 7
patent applications. The team was approached by an EE, who an electrical engineering
has worked with several early high-tech ventures and had worked for almost a decade in
the venture capital business as investment manager. This passionate EE was looking for
a new venture that he could engage in fully and committed 1 year of dedicated work
with the research team to understand the improved imaging technology and to gain mutual confidence. The EE was granted access to university on guest terms and during the
year, the EE and the research team decided to form a company with shares split equally
between them (25%) and to pursue a business strategy without need for investments,
hence a fully customer-financed start-up. The team visited potential customers in segments including Agricultre, Oli&Gas and Defense. Negotiations of a feasibility project
was concluded successfully, and served as pilot project for the spin-out; two-phased
project with a stage-gate approach where the successful completion of the first phase
would trigger the founding of the company and the customer financing the second phase
directly to the spin-out. The company further secured IPR form the university and today
has two employees, the EE as CEO and one researcher as lead engineer. The total period from engagement of the EE to spinning out the company was 18 months.
Case 3: This case initiated from an academic team with a strong focus on applied research. The team spotted a potential application in the consumer business (sports
equipment), where traditional technologies appear highly expensive to them and they
envisioned a new, cheaper solution based on their core research area. The team had no
prior experience in the sports equipment market. Nonetheless, the case appeared convincing to the university business developer, and IPR was filed from the university.
Like the previous cases, the academics had no interest in joining the spin-out and would
be happy to see the technology sold off, either as a license agreement to an existing
company or as a spin-out headed by someone else. Hence, a BTG advisory board was
set up with three individuals; a sales and marketing person with specific market insight
(25 years of experience in marketing), an experienced entrepreneur with technical background (20 years of experience), and a business angel with focus on management of
start-up teams and executive sales (25 years of experience). After 4 months of work,
two of the EEs (technical and management persons) decided to engage full time to spinout the technology. The third EE had a different perception of the right business strategy
and after mutual agreement he decided to leave the team. A series of customers meetings was set up and held during the first 6 months from EE engagement. Based on encouraging feedback on the business plans, the company was formed after another 6
months. Hence, the total period from engagement of the EEs to spinning out the company was 12 months. The new company was formed with the EEs having around 80%
ownership, 10% to the researchers and 10% to the university that transferred IPR to the
company. During the follow-up phase, it was realized that the new technology had unforeseen disadvantages (in terms of stability and sensitivity) and the EEs realized that
they had to move to existing technologies. Having planned a potentially promising
business model, one of the EEs (with the technical background) decided that he would
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like to pursue the business case alone. With the other EE deciding to quit and the university IPR and technology no longer playing a role going forward, the company was
agreed upon to be liquidated. Today, the EE continuing the course has demonstrated a
prototype based on existing technology and secured partnership with a leading player in
the market. He has currently collected a new team of three individuals to continue operations and looking to grow the business.
Case 4: The research team consisted of one PhD-student and two master students therefore it was crucial to find an EE with a lot of experience and knowledge of both entrepreneurship and sales and marketing. The research team wanted to set up a webshop and
sell their technology worldwide primarily focusing on the R&D segment. They expected
a turnover of €1m after three years selling devices at €4k pr. unit. The research team had
already met with a potential investor, who wanted to provide them with the first early
investment for 25% of the shares in the company. The team met with two potential EEs
and at the second meeting where the EEs had to present their vision, it was clear that
they had very different profiles and interests. EE1 wanted to move forward with the
existing business model. EE2 did not see any potential in the current business model but
instead suggested that the team focus on a specific B2B segment, develop a large scale
installation where test results did not have to be analyzed by other researched but were
presented as finished results. Instead of €4k pr. unit this would represent a value of approx. €70k pr. unit based on feedback from potential customers in the EEs personal
network. The team decided to go with EE2, who was also responsible of applying for a
soft funding grant, which they got. This allowed the team to bootstrap and keeping the
company shares for a potential future investment round, when the company has increased its value. From the point when the EE became part of the team it took the joint
team six months to spin out, developing the technology from early prototype (TRL 2) to
a more advanced prototype (TRL 5). The company currently employs two of the researchers full time and the EE and the last researcher part time. Furthermore a programmer has been hired part time.
Case 5: The research team had not been able to commercialize the two year old patent,
when they were included in the BTG programme. They were interested in seeing the
technology spun out, but they were not interested nor believed they had the skill set to
lead the process. An advisory board was set up, but already after the first meeting one
EE became lead. The advisory board consisted of five EEs all with a network and expertise within this area. However, the rest of the board did not see any commercial value
and were not willing to spend time on the case. The remaining EE set up bi-weekly
meetings with the EEs and engaged a business graduate to conduct sales and set up a
website for the product. During the process it became evident that the current patent
would not provide the necessary protection for the company and the EE co-wrote a new
patent together with the researchers and a patent attorney. This provided a crucial foundation for both the company and the investment the EE landed for the case. Without
proper IPR protection the team would not have been able to get the investment needed.
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The EE furthermore provided insight into how to set up a production line and actually
ship the product to customers. The company will employ the business graduate full time
to conduct sales and marketing and one technician and the EE will continue as CEO.
Case 6: It was the EE who approached the university with an idea for a potential business. He was matched with a research team, who had specific knowledge within the
area. They worked together intensively for six months, the EE set up weekly meetings
where he brought in potential investors and board members for a potential company.
This focused the development of the technology and within the first month the goal was
set and the time could be spent developing the technology specifically for this goal. This
made the research team very focused and driven. At the same time the EE was setting
up both a production line, sales channels and future customers. After six months the
research project finished and the EE took over and after nine months the product was
available in stores. This process is different from the other cases because it was not a
technology that emerged from an existing research project or idea from a researcher,
however it was the joint sparring and development between an EE with market insight
and a researcher with an understanding of the technology that created the right conditions for the development and acceleration of the development from idea to spin-out.
This case is not a traditional BTG case since it’s not based on an idea coming from the
university, but rather a close collaboration between research team and an experienced
entrepreneur, who wanted to pursue a new research-based venture. However, the commitment from the EE to find customers and create sales channels provided a fast track
from research to market.

5

Key Findings

The presence of experienced entrepreneurs in the research team has developed what we
considered to be a more ‘entrepreneurial mindset’ among researchers early in the technology development process. This mind-set helped to accelerate the progression from
patent to spin-off by setting more targeted goals based on specific product-market fit.
The experienced entrepreneurs used their knowledge and experiences to connect the
research environment with key stakeholders in specific markets contributing to more
customer focused development activities. Thus, successful co-existence helped to create
a dynamic interaction between the research laboratory and the market structures which
helped to eliminate much of the information asymmetry typically associated with new
technologies. The relatively short time to market depicted in the 5 cases was due importantly to more effective evaluation of the technologies.The relatively short time
between evaluation and exploitation of the identified opportunities through spin-out
ventures is directly related and influenced by the overall characretics of the EEs which
we collectively referred to as their experience.
The cases outlined above shows evidence of star-up companies able to attract needed
resources through traditional investment as well as through innovative means such as
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customer-financing and soft funding grants .The EEs also contributed to a strong focus
on customers and co-development with potential customers which also helped the financing of the companies by bringing in unusual early sales. Altogether the BTG model
contributed to the launching of companies with more innovative business models, better
technology-to-market fit which should make them more sustainable over time.
An unexpected result from the BTG model and programme is the development of a new
entrepreneurship culture at the university. As the researchers learn that they can receive
committed and competent advice and have EEs take the lead in the commercialisation
process, they are becoming more and more interested in the commercial prospects of
their research results. Some are more open to pursuing a life as an entrepreneur while
others are happy to work along with EE to bring technologies to market. Since the
launch of the BTG programme the number of researchers who have expressed interest
in getting an advisory board or meeting with a potential EE have increased significantly.

6

Conclusions and Implications

The results show that experienced entrepreneurs and researchers can co-exist to improve
the commercialization process by creating common commercial goals and allowing
those goals to direct the later research development process. This co-existence, however, requires concerted effort on the part of the university due to challenges aligning the
goals of key parts of a research team and the entrepreneur and handling major divergences that can derail the corporations.
Furthermore, the programme requires facilitation of the network of the EEs and matching them up with the potential spin-out cases. Getting the right set of competencies in an
advisory board is crucial for the success of the commercialisation process.
The results can help those charged with helping universities create more spin-outs based
on research by showing how more open structures for successful technology commercialization can be created without threatening their integrity and fundamental goals. The
model presented may be adapted by other universities which are struggling to realize
commercial gains from their research investments and fulfil the mandate to contribute
more directly to the economic conditions of their locale.
The results may also help experience entrepreneurs see how they can create more successful technology based on new ventures by working closer with and at an earlier stage
with the research teams in order to shape technology opportunities.
While the spinning-out of technology and other research results continue to gather attention and importance, universities are still to a large extended rated and ranked based on
publication and other traditional academic output. University leaders must therefore
create the balance between these two kinds of activities and create the environment in
which both can co-exists and remains a key challenge for many research universities.
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Three Paths changing The Business Model
Of High-Technology Companies
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Abstract
Environmental developments constitute threats and opportunities for companies and require a rethinking
of the business model. Especially within the last several years, research and discussions on changing the
business model gained more attention in research and practice alike. Most of the time, a business model is
described in the form of elements that are related and influence each other. Thus, changes in one element
influence other elements in the business model, which can be explained through cause-and-effect relationships. In the literature, these interrelations are mainly described when developing a new business
model. A clear description of these interrelations when changing the business model is still missing. Further, a description of the change paths as a result of changing one element, and the factors triggering those
change paths, are also not addressed so far. Thus, the aim of our paper is to identify change paths in the
business model and the respective triggering factors of those changes.
In order to identify those paths, an exploratory, qualitative study in high-technology branches was conducted. 20 companies participated in this study and 20 interviews were done with CEOs, vice-presidents,
and other managers responsible for business model development. All interviews were recorded, transcribed and analysed according to the qualitative content analysis and grounded theory.
In our study we identified three different paths how business models are changing. Factors leading to
these changes are, for example, customer requirements or growth activities of the company. Changes
frequently start at the value proposition, but also value creation and the customer element lead to changes
in the business model. These elements as originators of business model changes lead to changes of other
business model elements, directly or indirectly. Further, it was revealed that the degree of business model
change also depends on the starting point of change activities and the specific change situation.
Keywords
Business model, business model change, high-technology, cause-and-effect relationships, factors triggering business model change

1

Introduction

Several threats and opportunities (e.g. new technological possibilities, changing customer needs) render existing business models obsolete and require a rethinking of them.
This is especially the case in companies operating in rapidly developing environments,
like high-technology companies in the electronics or pharmaceutical industry. Consequently, research and discussions on changing the business model (BM) gained more
attention, mainly discussed as an innovation of the business model. In general, a business model represents how a business creates and delivers value, both for the customer
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and the company (Johnson, 2010: 22). Usually, business models are explained in the
form of elements that are interrelated and aligned. Due to the interrelation of BM elements, they influence each other and a change in one element also evokes changes in
other elements. These cause-and-effect relationships have already been explained in
literature (e.g. Hedman and Kalling, 2003; Zollenkop; 2006), but mainly in the context
of developing a new business model and only a few are dealing with the topic of changing an existing one. Further, different “starting points” when changing the business
model (Globocnik, 2012) are discussed as well, but little information is available about
the way in which they influence each other, directly or indirectly. Such changes are
triggered by several internal and external factors; but the alignment of these triggering
factors to single BM elements has not been conducted so far. Thus, the aim of our paper
is to show, a) which internal and external factors trigger changes in single BM elements,
b) where these changes origin in the BM and c) how changes in one element influence
other elements in the BM.
The remainder of this paper is structured as follows. Section 2 provides an overview of
the current literature about business models and changes in business models. Subsequently, section 3 explains the research design of our qualitative, empirical study by
highlighting data gathering and data analysis. Section 4 presents the finding of our empirical study by explaining each starting point of BM changes and the respective change
paths, followed by a discussion of these findings with the current literature in section 5.
The conclusion in section 6 summarizes the main results of our study and provides implications for industry and academia as well as limitations and an outlook for further
research.

2

Business Models and changes in Business Models

A business model consists of the two terms business and model. A business is a company with the goal of making a profit; a model is a simple representation of reality that
consists of elements and their relationships. This results in the very simple definition,
that a business model is a simple representation of a profit-oriented company, consisting
of important elements of the company and the relationships between them. (Meinhardt,
2002; Umbeck, 2009)
Till this day, the origins of the business model have not been clarified. In the management and business science community, the origins of the BM are seen in the publication
by Peter Drucker in 1950 explaining the logic of business (Bieger and Reinhold, 2011).
In comparison, researcher in the field of information systems and business informatics
see the origins of the BM in the business modeling in information technology as well as
computer and system modeling in the mid-1970s. Since the mid-90s, the BM concept
achieved strategic importance in the company and was used to holistically describe the
activities of the company in an aggregated form. (Ghaziani and Ventresca, 2005;
Zollenkop, 2006; Wirtz, 2011) As the definition of business models started in different
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scientific communities, a high variety of definitions emerged. Osterwalder and Pigneur
(2010: 14) define, that a business model describes the rationale of how an organization
creates, delivers and captures value. Definitions of the BM appear in different forms and
degrees of abstraction, but most of the time, a BM is described in the form of dif-ferent
elements. For example, Osterwalder and Pigneur (2010) explain a BM with the aid of
nine elements – value proposition, customer segments, relationships, channels, key activities, key resources, key partnerships as well as cost structure and revenue stream.
For our research aim, we used the BM described by Müller (2014b). This description
represents the understanding of the BM concept of high-technology companies and consists of four interrelated elements:
›

The value proposition outlines the value offered to the customer. This can be
in form of products, services and additional values fulfilling the customer
needs.

›

The customer element illustrates to whom, the target group, and through
which channels the value proposition is delivered.

›

The value creation explains which resources and processes are necessary to
create the value proposition.

›

The value capture defines on the one hand the revenue stream to the customer
and on the other hand the occurring costs for creating the value proposition.

In order to stay competitive in markets embossed by a fast pace, volatility and uncertainty, companies need to find new ways to gain a competitive advantage. Therefore,
CEOs increasingly see the innovation of the business model as a good way to increase
the competitive advantage and differentiate from competitors (The Economist Intelligence Unit, 2005). By innovating the BM, the different elements of the BM are
changed. But the research on business model innovation is still in an infant state. Up till
now, no clarity exists about the scope and degree of BM and BM element changes, respectively, about an innovation of the BM. (Müller, 2014a)
As already mentioned, BM elements are interrelated through cause-and-effectrelationships (Hedman and Kalling, 2003; Zollenkop, 2006; Wirtz, 2011); a change in
one element also influences other elements in the BM. Casadesus-Masanell and Ricart
(2011) explain this as choices of actions taken and consequences of these choices, influencing value creation and value capture. Wirtz (2011) sees strategic decisions of the
management as influencing factor of the customer element, the value proposition and
value creation; value capture and procurement are influenced indirectly. In comparison,
Eyring, Johnson, and Nair (2011) see the value proposition as determining factor for
BM development, whereas Demil and Lecocq (2010) describe resources and competencies as determining factors for developing the value proposition as well as the internal
and ex-ternal organization. What we noted from these descriptions was that the financial
model of the BM is treated as a consequence of choices made in other BM elements.
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Thus, changes in the financial model are mainly conducted indirectly by changing another BM element.
Independently from where the BM develops or changes, the goal is to establish an
alignment between the BM elements. Thereby, the internal fit should provide an internal
consistency between BM elements (Ballon, 2007; Giesen, Riddleberger, Christner, and
Bell, 2009; Nenonen and Storbacka, 2010); whereas the external fit describes the fit between the BM of the company and the customer (Nenonen and Storbacka, 2010).
The current literature provides a diverse view about the interrelationship and alignment
of BM elements. Researchers predominantly describe this interrelation and alignment of
BM elements mainly from the perspective of developing a new BM and rarely from
changing an existing one. The perspective of changing the existing BM, triggered by
several internal and external factors, is take in our research.

3

Research Design

For this research, an exploratory, qualitative research design in the field of hightechnology industries (e.g. electronics or pharmaceutical industry) was chosen. Therefore, the approaches proposed by Eisenhardt (1989) and Gioia, Corley, and Hamilton
(2012) were used as a basis. The reasons for a combination of these approaches were
that both procedures explain a structured process of the grounded theory approach,
whereas Eisenhardt (1989) especially highlights the combination of the case study
method and the grounded theory. In addition, both procedures are advantageous in new
research topics, integrate existing literature prior the study and are established research
procedures in their fields. In our study we therefore integrated the most useful parts of
both processes in every step of our research. In the following, the case selection and
data gathering as well as data analysis are described in detail.

3.1 Case Selection and Data Gathering
In our study, the procedures of theoretical sampling and purposive sampling were used
to choose the company cases. Theoretical sampling is an iterative process in which data
gathering and data analysis alternate (Birks and Mills, 2010) until theoretical saturation
is reached; adding more materials does not provide additional insights. The sample is
not determined in advance. With purposive sampling, the cases are chosen purposefully
for the study; cases are chosen deliberately (e.g. only extreme or deviant cases; only
typical cases). Choosing the cases according to the convenience of gaining access easily
to in-terview partners is also a form of purposive sampling. (Flick, 2005) For our research we chose a mixture of theoretical and purposive sampling because some criteria
for choosing the cases were determined in advance. This complies with purposive sampling because these criteria help to identify cases that are best suited to research the
phenomenon. Pragmatic reasons like the accessibility of interview partners were also
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taken into con-sideration. In line with theoretical sampling, the cases actually researched are chosen in an iterative process of data gathering and analysis.
For selecting the cases, several criteria were defined. First of all, the companies need to
be designated as high-technology or medium-high technology according to NACE Rev
2. In NACE Rev. 2, companies manufacturing basic pharmaceutical products and pharmaceutical preparations (group 21), manufacturing computer, electronic and optical
products (group 26) and manufacturing aircraft, spacecraft and related machinery
(group 30.3) are counted as high-technology (EUROSTAT, 2014). In addition, companies in the medium-high technology classification were also included in the sample, as
the boundaries between high-technology and medium-high technology are sometimes
blurring and both face the same challenges. Additional selection criteria include the
prerequisite that companies have to be managed independently, are established and of
medium or large size, and the headquarters (HQ) and/or single divisions or business
units have to be located in Austria. Table 1 represents the list of companies that are part
of the sample.
Company

NACE
classification

Position interview partner

Company
A

26.110

Senior Vice President & General Manager

Company
B

29.310

CEO of one Business Unit

Company
C

26.110

Business Unit
Director Sales

Company
D

28.290

Chief Marketing Officers for
the Corporate Group & Vice
President for Marketing &
Communications for a Business
Unit

Company
E

26.300/
26.541

Head of Business Development

Company
F

26.110

COO & Managing Director
Operations Head

Company
G

23.430/
23.990

Manager Business Development

Company
H

21.200

Head of Change & Innovation

Company
I

26.700

Marketing & Global Product
Manager

Company
J

26.510

Development Corporate Plant

Company
K

28.290

Head of Business Development

Company
L

26.510

CEO

Manager

Branch

&

Development and factory-made microelectronic components, so called "MicroChips".
Development of electromagnets as well as
electromagnetic brakes.
Microcontroller-based motor controls and
controls for ergonomic solutions in the
furniture industry.
Production and sales of public communication systems for switching and transition
technology, private communication systems and traffic control technology.
Research, development, production and
sales of electronic and electronic components of all kinds.
Development of equipment, specific
machines and accessories for the semiconductor industry.
Manufacturing of electrical insulating
materials, technical laminates and composites.
Manufacturing of pharmaceutical specialties and additional pharmaceutical products.
Manufacturing of fine-mechanical and
optical instruments and machines.
Development, manufacturing and distribution of high-precision PC-based measurement systems.
Manufacturing of individual production
systems and automation-solutions.
Development, manufacturing and distribution of high-precision PC based measurement systems.

249

HQ

Number of
employees

AUT

1,394

NE

2,860/
150

AUT

100

AUT

5,266/
3,013

AUT

8,284/
1,787

USA

> 6,500/
540

AUT

1,500/
390

DE

38,000/
320

AUT

297

AUT

>1,600/
>920

AUT

300

DE

640/71

Company
M

26.300/
26.510

Product Manager & Business
Development

Company
N

20.140

CEO

Company
O

21.200/
20.200

Executive Vice President &
General Manager

Company
P

26.510

CEO

Company
Q

26.110

Business Development Corporate Group & CFO Business
Unit

Company
R

28.120/
26.110

Head Business Development

Company
S

28.290

CEO

Company
T

28.999

Member Executive Board &
CSO

International provider of communication
and information solutions for safetycritical fields.
Manufacturing of silage additives and
probiotics.
Development, production and sales of
special pharmaceutical products and active
agents.
All-in-one solution provider of intralogistic complete solutions and automated
warehouse systems.
Manufacturer of high-end printed circuit
boards.
Planning, manufacturing and distribution
of hydraulics, electronics, sensoric, electrical engineering and electrical installations.
Planning and developing of special machine projects.
Development of technologies for energy
generation; leading specialist in plant
manufacturing, providing of customized
turnkey solutions.

AUT

980

AUT

n.a/90

DE

31,961/
1,000

AUT

2,450

AUT

7,321

AUT

730

DE

>450/
57

AUT

113

Table 1: High-technology companies included in the research

Data gathering took place with the aid of semi-structured expert interviews with representatives from the top management team (e.g. CEO, business development). In every
company, only one expert was interviewed. The topics discussed in the interviews span,
amongst others, the general understanding of the BM, BM changes, chances and threats
leading to changes in the BM as well as consequences of these changes for the overall
BM. In addition, available information on the website and annual reports were used for
plausibility checks. All interviews were conducted between July 3rd, 2013 and May
27th, 2014 and were recorded and transcribed. Data gathering took place according to
theoretical sampling until theoretical saturation was reached. In addition, discussions
took place with additional experts having experience in the high-technology field; they
were not part of the original sample but were used for discussions during the whole research process.

3.2 Data Analysis
All 20 interviews were analysed by using the MAXQDA 11 software tool. For the data
analysis procedure we chose a combination of the structuring qualitative content analysis described by Mayring (2010), as well as the grounded theory explained by Gioia et
al. (2012). We developed a provisional coding scheme for structuring the data gathered,
but this coding scheme was not treated as fixed and was only used to structure the text.
Afterwards, the structured text was coded in order to develop 2nd order themes as described by Gioia et al. (2012). By aggregating these 2nd order themes, as system of categories was developed.
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First of all, every individual company was analysed, followed by a cross-case analysis
where the results of individual cases were compared and critical categories developed.
These steps were conducted in an iterative process until theoretical saturation was
reached. To refine categories and develop causal relationships between them, the original data were screened again with the system of categories emerging. This follows the
idea of deductive and more confirmatory content analysis, as explained in the structuring content analysis by Mayring (2010).

4

Three Paths changing the Business Model

Based on the defined BM consisting of four elements – value proposition, value creation, value capture and the customer element (Müller 2014) – three paths were identified
along which the BM changes. The value proposition, value creation and the customer
element are influenced by several factors driving and causing changes in the BM of
companies operating in high-technology industries. These factors consist of changing
customer requirements and the need to fulfil these requirements, trends in the market
and the need to sense, seize and adapt to these trends and issues, growth activities of the
company as well as innovative ideas of the company itself. The findings are part of the
results of the research project done by Müller (2014b). Subsequently, the three paths
changing the business model are described in more detail.

4.1 Value Proposition causing Business Model changes
The interviews revealed the value proposition as a BM element commonly influenced
by internal and external driving factors and thus leading to changes in the BM. These
changes can be observed in the form of additional services or products provided or new
solutions. The reasons for changing the value proposition are mainly trends in the market, differing customer requirements or internal growth activities arising from opportunities identified by the company. The newly developed or modified value proposition is
usually accompanied by changes in value creation through new resources or competences required for realization of the value proposition or a change in the value capture
due to new revenue streams. From the 20 companies interviewed, 17 reported on changes in the value proposition. For example, the trend on the energy market towards alternative forms of power supply prompted Company E to think about the usage patterns of
their gas power stations. This required the company to change existing contracts and
services to accommodate the new usage habits for gas power stations, with the goal of
providing benefits for both the customer and the company alike.
Figure 1 presents the results in the form of a graph. The dashed lines show which triggering factors cause changes in the value proposition. These factors incorporate market
trends, growth activities and customer requirements. The broadest arrow between value
proposition and value creation represents the direct influence of value proposition on
value creation; changes in the value proposition lead directly to changes in value crea-
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tion. The arrow between value proposition and value capture depicts the direct as well
as the indirect relationship between these two elements. Changes in the value proposition lead directly to changes in the value capture, but also indirectly via another element, for example value creation. The thinnest arrow between value proposition and
customer element shows that customers and target groups, respectively, are only influenced indirectly by changes in the value proposition, mainly through the value creation
element.

Figure 1: Value Proposition causes changes in the business model (Müller, 2014b)

4.2 Value Creation causing Business Model changes
Value creation is also strongly influenced by internal and external factors. The factors
initiating these changes are market trends, customer requirements or internal decisions
on growth activities through cost reduction or innovation. Market trends or internal innovation activities provide new knowledge of future requirements or new technologies
that might be important in improving the value proposition. Then, however, the value
proposition has to be adapted. But adaptation of the value creation can also open the
doors to new customer segments or require the establishment of new sales channels in
order to supply the value proposition to the customer. For example, Company B had the
goal of increasing its own productivity, with the consequence that several processes had
to be optimized, including delivery to the customer. In the case of Company K, the customer was driving the globalization strategy in the company. Thus, value creation had to
change because new knowledge and structures are needed in order to offer the same or
modified products to customers in a foreign country. The goal of Company K was to
increase revenues with this strategic initiative.
Figure 2 shows the factors triggering changes in value creation and the BM elements
influenced by this. The need for changes in value creation is created by factors such as
new customer requirements, trends on the market, or internal factors like growth activities, including cost reductions and innovation activities. The broad arrows between value creation and value proposition and the customer element, respectively, signify that
changes in value creation have a direct influence on value proposition and the customer
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element. The arrow between value creation and value capture shows that, in some cases,
the element is influenced directly by changes in value creation, and in some cases it is
influenced indirectly by changes in value proposition, for example.

Figure 2: Value creation causes changes in the business model (Müller, 2014b)

4.3 Customer Element causing changes in the Business Model
Changes relating to the customer structure in the business model are driven by internal
growth activities or customer requirements. Internal growth activities comprise, for example, the decision to offer the value proposition to a new customer segment. Changing
customer requirements may lead to the decision to add a new channel. In the case of
Company C, the decision only to consider large customers in the future required adaptation of the value proposition and value creation alike because all processes and the
product were designed for small units. The transition from small to large customer segments changed both the value proposition and value creation. Company J decided to
develop a web shop following customer requests. They started to sell those products that
do not need particular training through the web shop. This decision had consequences
for value creation and value capture because all processes and revenue mechanisms had
to be adapted towards the new sales channel. In comparison, Company M moved forward from being a project sub-contractor towards becoming an integrator. This changed
the customer base because customers are now end-customers. It also changed the value
proposition because services are now required in addition to the products offered. In
addition, value creation needed to change because the company now deals with customer problems, thus facing higher risks. These changes had an influence on value capture
as well.
Figure 3 illustrates the growth activities (e.g. Company C, Company M) and customer
requirements (e.g. Company J) driving changes in the customer element as well as the
elements influenced by this. All elements in the BM – value creation, value capture and
value proposition – are influenced directly by a change in the customer element. This
does not necessarily mean that all elements always need to change the same degree. For
example, at Company J, both value creation and value capture changed when the web
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shop was implemented, whereas at Company C, the customer element change influenced the value proposition and the value creation elements. However, changing the
customer element can also lead to adaptation of all elements, as it was the case at Company M. Thus, changing the customer element may result in a change of the entire business model.

Figure 3: Customer element causes changes in the business model (Müller, 2014b)

5

Discussion of Findings

The findings show three paths along which the BM changes. Our findings explain in
which elements changes in the BM origin and how the other elements are influenced by
these changes. As figure 4 shows, the value proposition, value creation and customer
element are influenced by several factors driving and causing changes in the BM. Due
to the fact that the companies in our research operate in high-technology environment, it
was not surprising that companies reported several internal and external factors causing
changes in the BM.

Figure 4: Changes in business model elements and their consequences (Müller, 2014b)
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One identified change path in the BM results out of frequently changing the value proposition due to product adaptations triggered by market changes or customer requirements as well as new or additional offerings. This usually leads to direct changes in value creation and, in a few cases, to direct changes in value capture and customer element;
but the latter two are often influenced indirectly. This goes along with the explanation
by Eyring et al. (2011) and Zhang, Gang, and Jianwen (2010), seeing the value proposition as a starting point for BM changes, followed by a definition of the resources and
processes necessary for implementation and of the costs determining the price of the
value proposition.
Value creation also changes frequently, provoked by internal and external influencing
factors. Changes in value creation have a direct influence on the value proposition because new capabilities in the organization or new technologies provide opportunities to
offer new or improved value to the customer. The customer element is also influenced
directly, for example through improvements in the supply chain. The value capture is
influenced directly, but also indirectly. Tracing back changes in the value creation to the
resource-based view, Demil and Lecocq (2010) explain that resources and competencies
determine the value proposition and the internal and external organization; volume and
structure of revenues and costs are determined on this basis. Another reason is that the
form of value creation, in terms of value creation depth, partners and core competencies,
has to be aligned with the company’s products and markets (Zollenkop, 2006).
Changes conducted in the customer element have a direct influence on all other elements in the BM, but this does not mean that all BM elements have to change all the
time. In comparison to the resource-based view of changes in the value creation, changes in the customer element can be seen as being market-driven (Globocnik, 2012) due to
changing customer requirements or growth activities.
The cause-and-effect relationships and the need to align BM elements were already
highlighted in the literature (Hedman and Kalling, 2003; Zollenkop, 2006; Wirtz, 2011).
These cause-and-effect relationships were also part of discussing the BM from the open
systems theory (Berglund and Sandström, 2013; Eurich, Weiblen, and Breitenmoser,
2014) by describing several factors influencing the BM. Referring to the suggestion by
Eurich et al. (2014) to use a causal loop diagram to present interrelationships between
BM elements, we also used in our a study a simple version of this causal loop diagram
to present the three change paths in the BM as well as their triggering factors (see figure
1 to 4).
Our study also revealed that changes in the value capture are predominantly consequences of change activities in other elements. Osterwalder (2004) as well as Meinhardt
(2002) explain that the value capture is determined by the value proposition and value
creation and is the outcome of configurations in the other BM elements. In our research,
the value capture element plays more the role of driving change activities, for example
through decisions on cost reductions.
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The results of our study also highlight that due to the interrelationship of BM elements,
changes in one element usually lead to an adaptation of the entire BM. Depending on
the specific change situation, the degree and scope of BM change varies. Thereby we
revealed, that changing the customer element leads to a considerable change of the BM
because in this change path most of the time all BM ements are changed.

6

Conclusion

To conclude, our study highlighted how business model elements are related and influence each other due to different factors triggering BM changes. Thus, these triggering
factors are explicitly assigned to those elements where the change is triggered. The investigation further shows how the other elements in the BM are influenced. The results
illustrate that nearly all elements are influenced by changes in the BM, either directly or
indirectly, leading to different degrees of BM change. This supports the discussion on
the present cause-and-effect relationships between BM elements and shows the consequences of changing one BM element. Although the interrelationship between BM elements has already been discussed in the literature, the way in which they influence each
other, directly or indirectly, has not been discussed to this extent up till now.

6.1 Implications for Academica and Industry
Comparing the results of our empirical study to the existing literature revealed the importance of discussing changes in the BM with regard to the factors triggering changes
and the starting point of those changes. Thus, contributions are made to the degree and
scope of BM changes as well as to interrelationships of BM elements. We show that the
interrelationships determine the degree and scope of BM changes. It is also an important
contribution to the discussion on defining and clarifying business model innovation because we reveal that the degree and scope of BM changes depend on a) the factor triggering the change, b) the specific change situation and c) that especially changes in the
customer element leads to major BM changes. These results counteract discussions on
“how much” the BM needs to change in order to talk about business model innovation;
it is more important to be aware of the scope of change in the entire BM due to the
change paths illustrated. Thus, our findings contribute to reseach on business model
changes with respect to factors causing those changes and to the consequences for the
entire BM.
For the industry, the knowledge about factors triggering changes in single BM elements
and the consequences of those changes on other parts in the BM is also valuable. Companies should know the consequences implicitly, but making these interrelationships
more visible sheds light on the complex correlations of single elements of a BM. This
helps companies to be aware of cause-and-effect relationships when they start changing
single BM elements.
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6.2 Limitations and Outlook
The results of this research work need to be viewed in the context of potential limitations. The qualitative research design chosen is, compared to quantitative studies, more
of a subjective nature because our research does not rely on rigor calculations. To enhance the quality of our research, we used multiple sources and transparency in the research process. Nevertheless, the use of multiple sources was limited to interview transcripts as primary data for the elaboration of results. Additional sources, like internal
company documents or annual reports are only used as secondary data for plausibility
checks. The reason for this was the non-availability of documents and additional information (e.g. number of employees) for most of the companies interviewed. Furthermore, the primary data are limited to information from a single interview partner in each
com-pany, which bears potentially the risk of a single informant bias. The results are
also lim-ited to companies operating in high-technology respective medium-high technology branches and the specific characteristics of these branches. This reduces the
generaliza-bility of results for other branches. Our explanations for the triggers of
change of the BM and the paths of these changes are limited due to the sparse information provided during the interviews. A clear description of these change paths requires an intensive investigation analysing past change events in the company, which
could also be a future research stream.
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Abstract
Changes in government funding policies, globalization, innovation, and sustainability imperatives have
meant that universities are transforming their mandates to include entrepreneurial activities. This need to
complement the tradition of teaching and research in response to changing environmental and socioeconomic factors is leading to the emergence of a new brand of universities. The entrepreneurial outreach
mission has renewed clamour for closer ties between knowledge producers (universities and research
organisations) and knowledge users (public and private industries). Within an innovation system, the
generation and diffusion of knowledge depends on the institutional structures for learning, adoption, absorption and assimilation. This case study has been carried out in a developing country context and examines university entrepreneurial capacity in terms of interaction with industry. The interview questions
have been adapted from a previous survey instrument, and the results reveal that the case study university
is currently focused on strengthening internal organisational structures whilst concurrently establishing
linkages with economic agents that dominate the local economy.
Keywords
Entrepreneurial university, University-industry interaction, Knowledge diffusion

1

Introduction

Many developing nations are faced with serious challenges of limited capacity and capability to improve on productivity. Although some developing countries exhibit significant growth rates from a very low base, however, they encounter structural challenges
with regard to the development and exploitation of knowledge within universities, particularly in the realm of science, engineering, technology and innovation (SETI). These
challenges are compounded by changes in government funding policies (e.g., Hernes &
Martin (2001)), globalization, and sustainability imperatives. The economies of many
developing countries tend to be heavily reliant on non-beneficiated commodity exports,
coupled with substantial importation of beneficiated products and services, thus leading
to trade imbalances and associated ramifications.
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The global developmental trend, following from Solow (1956) Nobel Prize winning
“…contributions to the new theory of economic growth…”, leads to the widely
acknowledged view that science, engineering, and technology knowledge and knowhow
are crucial to economic development. Although Drori (1993) called for a re-assessment
of the hierarchical relations between science, technology and economic development,
however, Fischer (2005) argued that the evidence points to the mirror relationship between the growth rate of the global economy and the rate of technological development,
while differences in levels of SETI correspondingly manifest as differences in total
productivity between countries. Whereas the globalization imperative has forced open
most economies such that less developed countries are benefitting from technological
innovations sourced from developed nations, however, this has concomitantly widened
the gap between rich and poor countries. For example, Narasimha (2008) briefly outlined the disruptive effects of the rapid expansion of science and technology infrastructure on India’s economic structure, notably, the concurrent increase in prosperity and
income inequalities.
In the modern era, there is consensus that general education, training, and research improve absorptive capacity. The prerequisites for all aspects of development are concurrent investments in general education, training, and research but, with special emphasis
and support for development and exploitation of SETI. This has led to the recognition
that government policies must embed SETI as vital ingredients for economic development, and the wide-ranging implications of such policies have meant that universities
are transforming their mandates to include entrepreneurial activities. This need to complement the tradition of teaching and research in response to changing environmental
and socio-economic factors is leading to the emergence of university entrepreneurship.
The entrepreneurial outreach has renewed clamour for closer ties between universities
and research organisations on the one hand, and public and private industries on the
other hand.
This paper arises from an ongoing research study on university-industry interactions in a
developing country. The research is aimed at exploring university entrepreneurship on
the basis of university-industry interactions within a geographical delineation. The discussion in this paper focuses on a particular university, and examines its entrepreneurial
outreach in terms of its interactions with local industry within geographical proximity to
the university. One objective is to explore whether interactions between the university
and local industry accentuates economic and social development activities within the
locality. Section 2 of the paper includes a limited review of extant literature on the
transformation of universities towards the third mission of entrepreneurship. Section 3
explores the concept of university entrepreneurship through a case study of a university’s interaction with local industry. Section 4 includes concluding statements with regard to the case study university’s entrepreneurial capacity and extent of industry linkages.
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2

University Transformation

Traditionally, universities have been reasonably attached to both the regulatory and financing aprons of government laws and public fiscus. Although the legacy that universities are perceived to be ‘ivory towers’ of knowledge is changing (Fourie (2003)),
however, the question still remains as to the extent to which knowledge within universities has impacted on the societies in which the universities exist. Even though the perception still prevails, however, other viewpoints indicate that universities in developed
countries have reasonably transformed towards the third mission of knowledge commercialization (e.g., Clark (1998); Cohen et al (1998); Etzkowitz (1998; 2002; 2003);
Etzkowitz et al. (2000); Crespo and Dridi (2007); Boardman (2009); Eom and Lee
(2010); Kaymaz and Eryiğit (2011); Ssebuwufuet et al (2012)). Hagedoorn (1993),
Mowery, Oxley and Silverman (1996) indicated that universities have been repositioning academic curricula and research to be application-oriented towards practical problems facing industry and society. With a precautionary contrast, Dasgupta and David
(1991), Lundvall (2002), and Mowery and Sampat (2005) argued that the university and
industry are functionally separate, and that the division of labour between them should
be maintained. The point is that, in as much as there is need for increased interaction
towards commercialization, the university should not be constrained to knowledge that
only satisfies the conventionally short term interests of industry. Universities must not
de-emphasise the fundamental aim of generating new knowledge and learning that may
provide society with sustainable advantages in the longer term.
Whereas the ‘ivory tower’ perception suggests that knowledge generated by universities
is not in the form in which it can be readily commercialized, Debackere and Veugelers
(2005) reiterate that intense interaction between the university and industry is required
to translate knowledge into productive use. The concept of ‘national systems of innovation’ demonstrates awareness of the importance of knowledge networks as catalysts for
innovation and economic growth (e.g., Kline & Rosenberg (1986); Lundvall (2002);
Stokes (1997); Oyelaran-Oyeyinka & Adebowale (2012)). Thus it is important to establish, nurture, and foster synergistic interactions between university and industry within
the context of systems of innovation, and by extension, towards sustainable economic
and social development. How to do this remains an ongoing challenge for policy making and implementation.
The push viewpoint depicts innovation as a process that starts with knowledge producers, (i.e., universities and research organisations), whereas the pull viewpoint reinforces
the cliché that ‘necessity is the mother of invention’. In order words, society’s problems
more or less dictate which knowledge, and how such knowledge may be exploited. The
prevailing viewpoint is that innovation process is characterized by a complex network
of agents, channels, loops, and role players, encapsulating knowledge generation, capture, distribution, and utilization. Based on the systems of innovation paradigm, there
are discussions on frameworks (Gibbons et al (1994); Gibbons et al (2003); Mowery &
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Sampat (2005); Goransson and Brundenius (2011)) with regard to the roles of the university, industry and government. The triple-helix model (see for example, Etzkowitz &
Leydesdorff (1997); Leydesdorff and Etzkowitz (2001)) has gained wide popularity in
its articulation of the functional roles, and provided an approach which has been extensively applied to study university-industry-government relationships.
The modern era recognition and acknowledgment that knowledge is a factor of production (Etzkowitz & Leydesdorff (2000)) provides prime impetus for intensified interaction between the university and industry. According to Hernes and Martin (2001), government is increasingly applying macroeconomic policies and legislative frameworks to
foster university-industry collaborations in order to enhance economic development.
With the advent of technology transfer offices within universities, and incubators and
science parks, often in close intellectual and geographical proximity to university, government policies more or less encourage “knowledge capitalism” (cf, Mowery & Sampat (2005); Valentin & Jensen (2007)). This colloquial phrase effectively surmises that
knowledge must be treated as an asset, as a means for production. Thus, one of the challenges to university-industry interaction is the regime for intellectual property legislation and appropriation rights. Clark (2010) cautions that non-disclosure requirements by
industry often tend to compromise the ‘publish or perish’ emphases at universities. In
addressing the intellectual property challenge, Gulbrandsen and Smeby (2005) advise
that it is important to strike a balance in the appropriation rights to the use of knowledge
generated in university-industry interactions. In essence, for both the university and
industry to adequately address the intellectual property challenge, they need to redefine
their respective functional roles in order to align towards sustainable development imperatives.

3

University Entrepreneurship

Attitude changes within the university (Feldman et al (2002); Nicolaou & Birley (2003);
Degroof & Roberts (2004)) are producing a new brand of entrepreneurial academics
motivated to earn economic rent through research and knowledge application (cf. Roberts (1991); DiGregorio & Shane (2003) and Shane (2004a, b)). O’Shea et al (2005)
indicate that such internal motivation for academics plays an important role in university entrepreneurship. The entrepreneurial outreach of the university (e.g., Ssebuwufu et
al (2012)), that is, the breaking of the ‘brick wall’, or the re-alignment of the ‘ivory
tower’ by academics to improve their own economic fortunes whilst concurrently addressing society needs implicitly demands closer interaction with industry. With the
prevailing changes to university funding, the new brand of academics are embracing the
entrepreneurial paradigm to proffer solutions to problems confronting society. The challenge is for academics to achieve the short-term economic benefits through knowledge
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transfer whilst sustaining the creation of new knowledge through ‘blue-sky’ research
and development of long-term intellectual capacity.
Whereas many universities around the world actively engage in entrepreneurial activities, Ssebuwufu et al (2012), Kruss (2005) and Adioti (2009) point out that university
entrepreneurship is a relatively new mandate for most universities in developing countries. This is not surprising in Africa, in the sense that the implementation of intellectual
property legislation and development of technology transfer structures are relatively at
infant stages in the least developing countries. In addition to other well documented
challenges like political interference, ‘brain drain’ (Barry & Sawyerr (2008)), lack of
local industrial base and capacity also blight potential for university-industry interaction
in many developing countries.
Extrapolating from Nicolaou and Birley (2003), university entrepreneurship may not
flourish where the university’s own system of innovation is weak or does not exist. The
policies, culture, staff attitudes and physical infrastructure must be linked through institutional themes to address the usually multifarious types of problems confronting society. The university needs to organise its internal capabilities and capacities to resemble
an innovation system, albeit, focused on the generation, integration and dissemination of
knowledge. Society’s problems are multifarious, and thus require cross-, inter-, multi-,
and trans-disciplinary knowledge networks and solutions.

4

Case Study

In the country of reference, Nigeria, there are currently 129 universities. Forty are federal government universities, thirty-eight are respectively state universities, while fiftyone are private universities (NUC (2013)). The unit of analysis is University of Port
Harcourt, a federal government university. The university’s updated vision is to rebuild
the academic structures to make them globally competitive, as well as upgrade the human capital, accelerate the institution’s research capabilities to drive an entrepreneurial university where research meets enterprise at a technology park aimed at commercially driven research output for the benefit of society.
A structured interview was conducted with the university’s director with responsibility
for research management and collaboration with external partners. Additional information from other members of staff and the management of firms within the university
science park provided insights into collaborative activities with the university. The interview questions were adapted from the survey developed by Ssebuwufu et al (2012),
simplified to align with the scope of the study. The interview comprised 31 questions
which were administered open-ended to encourage narrative response from the respondents. Questions concerning demographic information and location of university were
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expunged due to non-relevance to current study. The questions focused on the university organisation and interfacing structures; respective policies on external engagement
and intellectual property rights; types of engagement with the industry; university curricula; funding; obstacles and challenges to the entrepreneurial university system; and
input from industry. Ssebuwufu et al (2012) survey focused exclusively on the university-side dynamics of the interaction while our interviews included narratives from partnering companies’ management on ongoing collaborations with our case study university.
Our purposive respondents include 25 university staff across different faculties viz: agriculture (2), engineering (6), humanities (2), medical (8), and sciences (7). An important limitation is that the narratives provided by the interviewees are inherently biased as we could not corroborate with other sources of information like documentation
and publication records. For some reason, the respondents were reluctant to share such
information during the interviews.
We also interviewed 4 respondents representing firms located in the university technology park. The 4 respective firms interviewed are engaged in welding and fabrication,
paint manufacturing, portable water production, and printing press business activities.


University Organisation and Interfacing Structures

Consensual responses by respondents support the university having a dedicated unit
charged with responsibility of fostering collaborations with the industry. 10 out of 25
interviewed respondents declared that the unit negotiates contracts on behalf of the institution; manages collaborations with industrial and academic partners. 5 of them
acknowledged existence of such policy but however admitted that they are not overtly
practiced or enforced. 6 out of 25 are not aware of such policy. 15 respondents mentioned establishment of linkages with the industry with liaison support between the institution and management of the technology park as one function of the unit. 2 interviewed staffs acknowledged the presence of a technology park within the university
premises but are not aware of how it is managed. There was a general position on the
management of all intellectual property rights issues through the intellectual property
and technology transfer office (IPTTO). IPTTO in the university was established by
mandate of extant laws of the country geared to enhance development of indigenous
technology through research and development that can earn economic rent to the institution. However, 16 out of 25 interviewed respondents observed that the IPTTO has not
effectively resolved challenges arising from IPR issues. General views as expressed by
the interviewees also confirmed challenges from limited capacity in the number staff,
inadequate finances and problems with enforcement of policy.


University Policies on External Engagement and Intellectual Property Rights
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The university according to our interview report has policies crafted to promote development of innovations and linking research outputs to the industries with the aim of
collecting rents on productive knowledge transferred. 7 out 25 respondents responded to
the university having policy to manage costing/pricing of contract research and consultancy services, with guidelines for sharing royalties/profits from these collaborations.
According to their report, this is meant to leverage the bargaining power of staff involve
in contract research and consultancy services. 5 out of 25 respondents in contrast to this
said that they are not aware of such policy. 14 of them however stated that these policies
even though are in place are only documented on paper but not in practice. 16 respondents expressed concerns over partial enforcement of some of these policies on external
engagements. According to them, this polices that are supposed to ensure coordination
of all collaborative efforts of staff with the productive sector to leverage their bargaining power and protection of their intellectual property. However, these policies have
remained loosed as evidenced from uncoordinated ‘moonlighting’ activities of staff with
attendant loss of man hour of university time. For example, the entertainment industry
had been having undocumented and uncoordinated collaborations with the theatre arts
department in areas of written play scripts, acts performances and script directing that
should earn the staff and institution economic benefits based on policy on such engagements.


Type of Engagement with the Industry

Survey interview reports indicate that the university have had collaborations in the following industrial sectors: manufacturing, agricultural based, oil and gas, environmental
management and construction sector. The only collaboration in the banking sector is the
community bank which is jointly owned and managed by the university and the external
partner. More so, moonlighting activities in the entertainment industry between academic staff and students of theatre arts was mentioned and recorded as an unofficial area of
collaboration. Regarding the types of activities and channels of interactions, the university has collaborated with the industry using the following channels and modes:
a.
b.
c.
d.

Conducts short courses for industrial partners
Provides consultancy services to business enterprises
Involves in contract research with industrial partners
Supports university technology park
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Figure 1: Sectors where the university interacts with industry
The dominant industrial sector where the university had more collaboration is in the oil
and gas sector. Figure 1 depicts productive sectors collaborations with the university
based on the views of interviewed respondents. According to them the university had
contract research with number of companies in the areas of environmental management
and assessment, agriculture, and petroleum engineering (oil and gas). The university’s
director with responsibility for research management and collaboration with external
partners however stated that the university’s new philosophy in shifting engagements to
more of joint collaborative research instead of contract research hampered linkages with
the industry due to issues of intellectual property rights. According him the university
rejected a contract research proposal by one of the multi-national oil firm to develop an
environmental friendly drilling mud. The university insisted on joint ownership of the
patent which the oil firm rejected and aborted the contract.
The establishment of the university technology park has in one way bridged the gap
between the university and the industry. A visit to the park revealed the presence of different manufacturing firms: paint manufacturing firm, welding and fabrication plant,
portable water production plant, and a printing press which are part of the entrepreneurial university drive to serve, develop and display novel technologies. For example, according to report, the university has almost completed installation of equipment for the
bread bakery industry which will use cassava flour, a cheaper and easily accessible local
raw material for the production of bread and other snacks in place of the imported flour.


University Curriculum and Academic Staff
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2 out 25 interviewed respondents stated their awareness of a university budget targeted
at supporting entrepreneurial activities of staff. Although, according to them, the resources allotted is quite small, hence research proposals from staffs are scrutinized and
few industry support research with the promise of economic pay-off approved for a
grant.
With regards to motivation of academic staff towards involvement in entrepreneurial
activities, 23 respondents supported fund generation as a major factor. 5 stated personal
drive by academic staff to create application-based knowledge to solve industrial problem as a factor. Availability of incubators and firms within the university technology
park as independent platform to test and experiment novelty research output according
to 7 out 25 respondents is considered a factor. 15 respondents considered recognition
and award for novelty research output as a driving force while 3 respondents see academic staff career elevation in terms of promotion as motivation for creation of
knowledge for industrial use. Awards/recognition and promotion are incentives according to the respondents to encourage research studies whose output are useful to the industry and at the same time create wealth. Details of factors that motivate academic
staff in entrepreneurial activities are stated in Figure 2
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Figure 2: Motivation for Staff Entrepreneurial Activities
With respect to the development of the university curricula to support knowledge generation relevant to industrial application, 16 out of 25 acknowledged inclusion of industrial professionals as contributors. 9 indicated the contributions of engaged part-time lecturers from the industry in the improvement of the curricula and research studies towards industrial applications and wealth creation. Feedbacks from students on industrial
work experience scheme according 5 respondents helped to shape the university cur-
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ricula towards application-based knowledge generation. However, majority stressed the
need to have the required number of staff and quality, that is, human capital in terms of
capacity and capability to drive the process.


Funding and other Benefits

Overwhelming contributions from all the respondents show that the university has fund
inflow from government source, internally generated sources through collaborations
with the productive sector, and rents/equity shares from firms within the university
technology park.
Opinions expressed by 12 out of 25 respondents interviewed submitted that the university generates funds from joint/contract research and consultancy services from business
enterprises through collaborations. However, no information on annual fund generated
was provided. From funds generated internally, 6 out of 25 listed rents/equity shares
from firms in the university technology park but could not provide information on revenue realised annually. Support fund from the productive sector through student scholarship, graduate student research, investment in university laboratory and infrastructure,
and sponsorship of university professorial chairs were also considered as additional
sources of funding to the university.
Apart from tangible benefits like monetary rewards, the university through research and
other areas of collaborations with the productive sector have accrued other benefits. 7
respondents said networking and access to industry partners, access to industry laboratory and equipment, and ownership of licences and patents as some other areas the university has received some intangible benefits.


Obstacles, Strength and Needs

Quality research that effectively addresses industrial and societal problems remains a
vital tool to a successful entrepreneurial university practice. Twenty-three respondents
considered challenges from non-existent and/or moribund research infrastructure. They
stressed negative impact of this to quality of research, an additional bottleneck to the
establishment of university-industry research partnership and entrepreneurial university
practise. Lack of established networks with the industry and inadequate financial support was considered by 21 out of 25 respondents as posing serious challenge to the attainment of the right entrepreneurial level. A minority view advanced by 2 respondents
hinted on gaps resulting from inability of university research output to solve industrial
and societal problems as another constrain. Dearth of staff supporting the organisational
structure/and research staff was highlighted by 12 respondents as another factor militating against research output and entrepreneurial university practice. 20 of them suggested
complications in the implementation of IPR as an obstacle to effective university university-industry linkage. Motivation of staff in terms of recognition and incentives was
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considered not enough by 15 of the respondents. Details of these challenges are shown
in Figure 3.
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Figure3: Challenges to University Entrepreneurial Activities
However, the supportive stance of the university governing council to the universityproductive sector partnership and the university entrepreneurial policy drive was mooted by 18 out of 25 respondents as playing a great role towards achieving the dream. The
establishment of the university technology park according 11 interviewed respondents
provided the platform to test novelty research output and also generate fund for the university. This according to them has further motivated academic staff to develop entrepreneurial inclinations to their research approach.
Moving forward, the respondents overwhelmingly supported the need for more government support in terms policies that promote university entrepreneurial activities and
ownership of intellectual property right. 9 respondents suggested the need to train academic staff on entrepreneurial skills and encourage improved entrepreneurial university
culture. Assistance from the industry in areas of venture capital for start-up firms, and
support in collaboration with government to build research/educational infrastructure,
according to opinions expressed will help accentuate the university entrepreneurial practice dream.
 Industry Perspective on Firm Engagement with University
Information gathered from the management of the firms interviewed within the university technology park was centred on synergistic support from both parties for mutual
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benefits. These include site location of the firms, enterprise management, and development of products. The university according to them provided the business location, research ideas/technology to develop and enhance products’ quality. This symbiotic relationship allowed the institution to test and exploit her intellectual property with the firm
management providing administrative support. Although, according to our report, the
university placed a close monitoring eye on the firm management to avoid information
asymmetry. 2 out of 4 respondents in the interview report also commented on support
from student who doubles as workers in the firm during industrial attachments. According to them, students from industrial laboratory, chemical engineering, mechanical engineering departments etc. undergo their 6 months students industrial work experience
scheme in the paint manufacturing firm, welding and fabrication firm etc. to develop
new skills and as well put to practice theories leant in the class room. None of the 4 respondents would provide information on management of IPR issues and sharing of profit. We observed reluctance on the part of both parties giving out information on contractual and financial areas of their collaborations.

5

Concluding Remarks

This paper has discussed the transformation of universities towards the entrepreneurial
mission, and the importance of university-industry interaction to economic development, particularly in a developing country context. In its entrepreneurial transformation
journey, the case study university has developed policies and organisational structures
for interaction with industry. Although most of the collaborative interactions are in the
form of short courses, training and consultancy engagements particularly with firms in
the oil and gas sector, however, the university does not have the necessary capacity in
terms of staff and infrastructure to drive its entrepreneurship ambition.
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Abstract
The literature on how networked incubation affects startup performance is argued to be diverse, poorly
conceptualised, and lacking theoretical underpinning. Therefore this paper systematically reviews this
literature in the light of the main constructs of the Resource-Based View, Organisational Learning or
Knowledge-Based View and Social Capital Theory, and develops an agenda for further research. From
this exercise we find that in from all theoretical perspectives, there are opportunities for further research.
In general, the networked incubation literature has convincingly showed that the networked incubation is
able to provide startups with resources, knowledge, learning and social capital. Much less clear is, however, whether and how these benefits lead to startup performance. This can partly be explained by a limited application of existing management theories, which we explicate and discuss as avenues for further
research.
Keywords
Incubation; review; network; learning, resource-based view, social capital

1

Introduction

Technology-based business incubation aims to assist starting technology-based businesses by providing access to services and resources (Grimaldi and Grandi, 2005;
NBIA, 2009). As the number of incubators steadily increased over the last 50 years to
more than 7000 incubators worldwide (NBIA, 2014), incubation research has tried to
keep up with developments to understand the phenomenon of business incubation (Grimaldi and Grandi, 2005; Hackett and Dilts, 2004). The central question of whether and
how incubators influence the performance of startups is however still open for de-bate
(Amezcua, 2010; Schwartz, 2013).
To improve our understanding of technology-based business incubation, this literature
review makes two contributions targeted at critical issues currently impeding the central
question above to be answered. First, since the coining of the ‘networked incubator’
(Hansen et al., 2000), there has been an increase in scholarly attention for networks and
interaction in incubators (Hughes et al., 2007b; Jorgensen, 2011; McAdam et al., 2006a;
Patton et al., 2009; Scillitoe and Chakrabarti, 2010). While there is a general consensus
about the importance of networks and interaction in incubation, it has lead to a diversity
of approaches and insights. This rich, but unstructured body of literature has escaped a
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thorough review, inhibiting synthesis of insights. Therefore the first aim of this paper is
to systematically review the existing body of networked incubation literature and summarize the literature. Contributing to the central question, mentioned above, we are specifically interested in whether and how this incubation network influences the startup
performance. Doing so enables us to identify on which topics there is consensus, to pinpoint contradicting evidence and to identify understudied areas open for further research. This overview of the literature informs practitioners how to run incubators and
scholars to guide further research.
The second aim of this review concerns theoretical underpinning of incubation research.
To date, much scholarly interest in technology-based business incubation has been in
describing the incubator, finding best practices and trying to measure the impact of incubators (Bergek and Norrman, 2008; Bøllingtoft, 2012; Grimaldi and Grandi, 2005;
Von Zedtwitz and Grimaldi, 2006). This empirical focus has provided important insights, but scholars have lamented the lack of theoretically underpinning of incubation
research (Ahmad and Ingle, 2013; Hackett and Dilts, 2004; Phan et al., 2005). Oversimplifying theory in incubation research increases the risk of an empirical bias towards the
purpose of the incubator – i.e. to help and improve startup performance – thereby overestimating success (Amezcua et al., 2013; McAdam and Marlow, 2007; Schwartz,
2013). Therefore this paper aims to enrich the networked incubation literature with three
prominent theories that are commonly used in networked incubation research. We do
this by discussing the theoretical mechanisms describing how networked incubation
influences startup performance. If certain theoretical mechanisms have been understudied, this opens up avenues for further research.
The remainder of this article is structured as follows. In the next section, we describe
the method employed for this literature review. In section 3 the findings of the review
are presented in five subsections. The paper closes with a discussion, an agenda for further research and implication for practitioners.

2

Method

We conducted a systematic literature review (Fink, 2010), employing a step-by-step
process for content analysis (Mayring, 2000; Shapiro and Markoff, 1998). The steps are
discussed below.

2.1 Material Collection
The aim of the material collection is to find all relevant scientific articles that study if
and how the networked incubator influences the performance of startups. The technology-based networked incubator can be broadly defined as an organization that supports
groups of technology-based startups through networks and interaction. The material
collection commenced with a search query in Thomson Reuters Web of Science data-
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base, last run in April 2015. The search string consisted of two parts acting as two criteria to which the articles both needed to comply. First, the title or abstract of the articles
needed to contain “business incubat*” 1 and second, because we are interested in networks and interaction, the title or abstract of the articles needed to also contain “network*”, “interact*”, or “relat”. We filtered the search to the ‘business economics’ research area to exclude articles in unrelated research fields. This has lead to an initial set
of 38 articles.
These articles were then qualitatively assessed on their relevance to our study. Because
the articles i) did not fit our definition of incubation (1 article), ii) did not provide insight in if or how the network or interaction element of incubation leads to startup performance (13 articles), 2 or iii) did not provide an empirical contribution (2 articles), a
total of 16 articles were discarded.
The resulting 22 articles were then suplemented in three ways to warrant completeness.
First, we alleviated the strictness of the first criterion to “incubat*” as sometimes the
fact that the incubation regards businesses is left implicit. After qualitatively assessing
the articles, this resulted in 17 additional relevant articles. Second, we alleviated the
second search criterion by adding additional OR-keywords including “collaborat*”,
“cooperat*”, “tie*”, and “link*”. This did not result in any additional relevant articles.
Finally, we went through the citations of included articles in search for additional relevant articles. This resulted in 11 additional articles.

2.2 Desriptive Analysis of the Material
The 50 articles in our set have been published between 1996 and 2014 (see figure 1) in
26 journals. Investigating the research design, the material includes 22 qualitative studies. These articles i) provide rich case studies of specific incubators (e.g. Sá and Lee,
2012; Schwartz and Hornych, 2008), ii) discuss how startups interact in the incubator
(Bøllingtoft and Ulhøi, 2005; Cooper et al., 2012), iii) analyse the role of the incubator
manager (Patton and Marlow, 2011; Rice, 2002), and iv) study how the incubator provides benefits for the startups (Patton et al., 2009; Tötterman and Sten, 2005; Vick et al.,
2013). Furthermore, 21 studies are quantitative. These describe the services and resources of the incubator for startups (Hansen et al., 2000; Scillitoe and Chakrabarti,
2010), how incubated startups differ from non-incubated startups (Colombo and Delmastro, 2002), and if interaction in the incubator leads to performance gains (Hughes et
al., 2007a, 2007b; Soetanto and Geenhuizen, 2009; Soetanto and Jack, 2013; Sullivan
and Marvel, 2011). The remaining 9 studies use mixed methods for studying certain
cases from complementary angles (e.g. Mian, 1996; Rothaermel and Thursby, 2005;

1
2

The asterisk indicated alternative word endings possible.
Ten of these twelve articles take the incubator or regional performance as dependent variable instead of the firm performance.
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Salvador, 2011) or to inform quantitative studies with some additional interviews (Li
and Chen, 2009; Sherman and Chappell, 1998).
Considering the theoretical perspectives adopted, the majority of the literature is based
on three theoretical perspectives. The 33 articles that adopt the Resource-Based View
(RBV) perspective focus on what and how a startup can access and acquire resources in
the networked incubator (McAdam and McAdam, 2008; Soetanto and Geenhuizen,
2009). 25 articles use a Knowledge-Based View (KBV) or Organisational Learning
(OL) perspective and focus on the acquisition of knowledge and learning process of the
startup (e.g. Hughes et al., 2007a; Patton and Marlow, 2011). The 12 articles that use
Social Capital Theory (SCT) study the value of the goodwill that is created between
actors in the networked incubator and the benefits that this goodwill encompasses (e.g.
Bøllingtoft and Ulhøi, 2005; Hughes et al., 2007b).
8
6
4
2
0

Figure 1, number of articles per year of the final set of articles

2.3 Selection of the Main Conceptual Categories and Evaluation of
the Material
The selection of conceptual categories enables a systematic analysis of the scientific
articles under review. These categories align with the aims of this review. The first aim
of the review was to structure the literature to describe whether and how the network
and interaction in incubation influences startup performance. Therefore, the first two
categories are ‘network’ and ‘startup performance’. The second aim is to enrich the incubation literature with three theoretical perspectives that provide insight into the mechanisms that influence startup performance. Therefore, we adopt additional categories
from these theories including ‘resources and capabilities’, ‘knowledge’, ‘learning’ and
‘social capital’. Together, these resources, knowledge, learning and social capital can be
viewed as the independent variables. The startup performance is the dependent variable.
The network is the context in which the mechanisms take place. The material was evaluated classifying the literature to these categories. During the review process, subcategories were developed in an iterative process between the incubator literature under
review and broader theoretic literature. The findings of this literature review are presented in the next section.
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3

Findings

This chapter discusses subsequently the network of the networked incubator, the startup
performance, the RBV perspective, the KBV and OL perspective, and the SCT perspective. The subsections are structured so that a formal comparison can be made between
the theoretical perspectives and the review findings enabling a synthesis and suggestions for further research.

3.1 Network
3.1.1

Theoretical Assumptions

The basic elements of a network are nodes and ties that can connect these nodes (Ozman, 2009; Wasserman and Faust, 1994; Witt, 2007). Nodes can be defined at dif-ferent
organisational levels such as firms (Powell et al., 1996), divisions (Tsai, 2002), projects
(Van Rijnsoever et al., n.d.), or individuals (Cantner and Graf, 2006). Nodes can also
vary in terms of actor types, such as large firms, small firms, universities, and government.
Ties can represent relational characteristics, including friendship, cooperation, power,
and exchange of advise, assets or information (Hoang and Antoncic, 2003; Slotte-Kock
and Coviello, 2010; Witt, 2007). Research typically considers one specific type of relationship, but it is also possible to consider multiple relationships (Phelps et al., 2012).
Research studies the network either metaphorical or analytical (Bergenholtz and Waldstrøm, 2011). Metaphorical studies acknowledge that there is some type of interac-tion
between social entities, but do not specify this to a great extent. Analytical studies define specific social structures between nodes and tend to quantitatively measure these
(Bergenholtz and Waldstrøm, 2011). The metaphorical versus analytical dimension is a
continuum in which network-based studies can be placed.
Because we study the performance of a startup, we take a local network approach (instead of global, in which a group of actors are considered) (Carpenter et al., 2012). The
local approach centres on a focal actor and its direct network (Borgatti and Foster,
2003). With this approach it is possible to determine the number of relationships (Freeman, 1978) and to what extent these related nodes are connected to each other (Burt,
2004).
3.1.2

Reviewing the networked Incubation Literature

The networked incubation literature views the incubator as a network in which startups
have relationships with other actors, such as the incubator, mentors, researchers, universities, informal investors, venture capitalists, consultants and service providers (Hansen
et al., 2000; Rothschild and Darr, 2005; Schwartz and Hornych, 2010; Tötterman and
Sten, 2005). The literature is quite consensual about the type of actors that can be part of
the network, but vary in the relative importance of these actors. While some studies
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highlight the importance of the university (Mian, 1996; Rothaermel and Thursby, 2005),
others of the incubator manager (Rice, 2002; Tsai et al., 2009). A growing consensus
exists about the limited value of the relationships with other startups (Hughes et al.,
2007a; Patton and Marlow, 2011; Schwartz and Hornych, 2008).
There are different types of relationships mirroring the diversity in the general literature
on networks including comradeship, exchange of resources, cooperation, and business
support (Bøllingtoft, 2012; Cooper et al., 2012; Sá and Lee, 2012). The type of relationship varies mainly along four dimensions: the content (i.e. what is exchanged; 21 articles), the formality (13 articles discuss this), the strength of the relationships (5), the
form of the relationship’s communication (2) and whether it is an incubator-internal or
incubator-external relationship (2). Furthermore, 21 articles do not specify the type of
relationship. 3
Most of the studies in the reviewed literature (34 articles) use the concept of network in
a more metaphorical than analytical manner. The studies that do take an analytical approach, usually study only one specific relationship with for example the university
(Rothaermel and Thursby, 2005; Rothaermel and Thursby, 2005a; Rothschild and Darr,
2005), other startups (Cooper et al., 2012) or suppliers or clients (Ebbers, 2013).
3.1.3

Synthesis and Avenues for further Research

So far, the networked incubation literature has approached the network from a variety of
angles, but mainly metaphorical. Thereby extant literature acknowledges the relevance
of the network, but does not analyse it to great extent. Quantitative, analytical network
research can enrich the current body of incubation literature as it can further specify the
startup’s network in terms of social network analysis measures and determine the extent
to which certain characteristics of the network in terms of ties and actors influence the
startup performance.

3.2 Performance
3.2.1

Theoretical Assumptions

Firm performance is one of the most widely used dependent variables in business and
management literature. For measuring startup performance, a host of performance
measures is used in the literature. Measures include employment growth, market share,
gross profit, cost control, business volume, survival, evaluation of success by the founder, and completion of idea or planning phase (Brush and Vanderwerf, 1992; Chandler
and Hanks, 1993; Lumpkin and Dess, 1996; Stam and Elfring, 2008; Wiklund and
Shepherd, 2003; Witt, 2007). Performance measures can be either objective when using
for example financial statements or subjective when relying on the assessment of people
within or outside the organisation (Chandler and Hanks, 1993; Stam and Elfring, 2008).
3

Articles can distinguish several dimensions.
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Neither objective nor subjective performance measures are superior over the other
(Murphy et al., 1996).
As there are many definitions and approaches to measuring the performance of startup
firms, doing so is not straightforward (Chandler and Hanks, 1993; Richard et al., 2009).
In general, all performance measures have their limitations (Richard et al., 2009) and for
measuring startup performance additional challenges emerge (Chandler and Hanks,
1993; Garnsey et al., 2006; Witt, 2007). Consistency between performance measures is
lacking (Chenhall and Langfield-Smith, 2007; Richard et al., 2009). Several performance measures hardly correlate and some correlate even negatively, such as the tradeoff between profitability and growth (Cooper, 1993; Murphy et al., 1996; Witt, 2007).
As such, the choice of a performance measure alone can greatly influence the outcome
of a study, and can lead to seemingly contradictory results. Therefore, scholars argue to
use a combination of measures (Wiklund and Shepherd, 2005).
3.2.2

Reviewing the networked Incubation Literature

The measures of startup performance used in the incubation literature are in line with
how startup performance is commonly assessed in the business and management literature. In the incubation literature, 12 articles adopt objective measures. These include
firm size and firm growth in terms of sales, profit and employment (5 articles), success/survival (3) and total funds obtained (1). 4 Two articles use incubation-specific objective measures, namely firm graduation from the incubator (McAdam and McAdam,
2008) and overcoming of obstacles (van Geenhuizen and Soetanto, 2009). Subjective
measures are based on self-assessment or assessment by the incubator manager (15 articles). These include survival/success (5), market or business performance (5), achievement of entrepreneurial goals (2), growth (2), competitive performance (2), sales (2),
performance compared to competitors (1), profit (1), and return on assets (1). A subjective incubation-specific measures is the advancement in the incubation/startup process
from initiation to commercialisation (2). In 20 articles 5 firm performance is not the focus of the study but theoretically assumed to follow from improved capabilities, resources, social capital or learning.
3.2.3

Synthesis and Suggestions for furhter Research

The management theory shows that the choice of performance measure has a considerable impact on the outcome of a study and that there is no single performance measure
without its limitations. Considering the challenges, surprisingly little attention is given
to the choice of performance measure in the incubation literature (see as an exception
Rothaermel and Thursby, 2005b). Also, the use of several performance measures is rare
(an exception is Hughes et al., 2007b). Therefore we argue that a varied and well4
5

Articles can use more than one performance measure.
Number of articles supersedes the total number of included articles, as some articles use several performance measures.
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defined set of measures can increase the validity and comparability of incubation research. For example, some incubators may decrease the survival of startups, but increase their growth when surviving. Other incubators might increase survival without
realising significant growth.
Furthermore, some potentially useful measures are unaccounted for. Objective financial
measures, such as monthly cash flow or amount of external investments, can improve
the comparability between studies as these measures are clearly defined. Also, one
would expect shareholder value based on early investor rounds as a measure of performance for more mature startups, as it is one of the few measures that reflects the future
value of the startup. Suggestions for a set of suitable indicators are survival, growth
(employees, sales, cash flow), shareholder value, achieving the goals of the startup, and
progress in the startup process.

3.3 Resource-based View
3.3.1

Theoretical Assumptions

The Resource-Based View (RBV) sees firms as bundles of resources and capabilities
with which products and services are developed to provide the firm with returns (Penrose, 1959; Wernerfelt, 1984). Resources are “stocks of available factors that are owned
or controlled by the firm”, such as financial, human or physical assets (Amit and
Schoemaker, 1993, p. 35). Resources are unequally distributed over firms and imperfectly mobile, which enables some organisations to achieve a competitive advantage
over other firms (Barney, 1991). To outperform competitors, a firm’s resources need to
be valuable in the sense that they must exploit opportunities or neutralize threats in a
firm’s environment, and rare among current and potential competitors. Furthermore, to
create a lasting performance, the resources need to be imperfectly imitable and nonsubstitutable by other resources (Barney, 1991; Dierickx and Cool, 1989).
While controlling a bundle of valuable, rare, inimitable and non-substitutable (VRIN)
resources is necessary to maintain a high performance, it is not sufficient (Barney, 2001;
Crook et al., 2008; Fahy, 2000; Newbert, 2007). Resources need to be identified, acquired, developed and used in such a way that returns are optimised. As such, firms
need capabilities, which are defined as “a firm's capacity to deploy resources, usually in
combination, using organizational processes, to effect a desired end” (Amit and Schoemaker, 1993, p. 35). Acknowledging the importance of capabilities complements the
view of which strategic resources are important with how they lead to performance and
has significantly improved the explanatory power of the RBV (Barney, 1995; Newbert,
2007; Sirmon et al., 2010).
Extending the original, internal, firm-centred idea of the RBV to include the network
firms are part of, scholars acknowledged that while strategic resources are typically developed within the firm, they can also be located outside the firm in the network (Dyer
and Singh, 1998; Lavie, 2006). Firms exchange or share resources complementing their
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own resources with otherwise difficult to obtain resources that are valuable for them.
However, specific capabilities are needed to benefit from these shared resources, including absorptive capability defined as “the ability of a firm to recognize the value of new,
external information, assimilate it, and apply it to commercial ends (Wang and Ahmed
2007 p. 37), and network capabilities defined as “abilities to initiate, maintain, and utilize relationships with various external partners” (Walter et al. 2006 p. 546) and the capability of managing the shared resources (Blyler and Coff, 2003; Cohen and Levinthal,
1990; Dyer and Singh, 1998; Lavie, 2006; Walter et al., 2006). Without such capabilities, the latent benefits of a network cannot be capitalized on.
3.3.2

Reviewing the networked Incubation Literature

The majority (33) of the reviewed articles use the RBV. The literature that views incubation from a RBV perspective focuses on which resources and capabilities the incubator provides through a network to the startup and how this improves startup performance. Extant literature has identified a long list of resources including but not limited
to funding, office space, a general network and specific contacts, technical knowledge,
managerial knowledge, advise, a sense of belonging and credibility (see appendix)
(Hansen et al., 2000; Soetanto and Jack, 2013; Sullivan and Marvel, 2011; Tötterman
and Sten, 2005). Furthermore, the incubator is found to improve startup’s innovative
capabilities (1 article), managerial capabilities (2 article), marketing capabilities (3),
network capabilities (1), and technical capabilities (5) (Chen and Wang, 2008; Fang et
al., 2010; Hughes et al., 2007b; Li and Chen, 2009).
The literature describes how different ways of interacting in the network provide access
to different resources and capabilities (Hansen et al., 2000; Rothschild and Darr, 2005;
Sá and Lee, 2012; Scillitoe and Chakrabarti, 2010; Soetanto and Jack, 2013). The network, however, is never measured very analytically, but rather metaphorically. We can
identify four resource transfer processes with three main categories of actors and different types of resources: 1) the provision of resources by the incubator to all incubated
startups (predominantly the general network and credibility) (Bøllingtoft and Ulhøi,
2005; Sá and Lee, 2012; Schwartz and Hornych, 2008); 2) the provision of resources to
a specific startup through mentoring or coaching (predominantly knowledge, capabilities, advise and specific network contacts) (Patton et al., 2009; Rice, 2002); 3) the exchange of resources among startups (predominantly sense of belonging and basic advise) (Bøllingtoft and Ulhøi, 2005; Tötterman and Sten, 2005); and 4) acquisition of
resources from other actors affiliated to the incubator through market transactions (predominantly funding, technical and market knowledge) (Hansen et al., 2000; Rothaermel
and Thursby, 2005b; Rothschild and Darr, 2005).
From the perspective of the startup, the access to these resources and improvement of
the capabilities could be beneficial, but it does not guarantee a higher startup performance (Soetanto and Jack, 2013). In the articles using RBV, startup performance is
measured objectively (10 articles), subjectively (8), or theoretically or not at all (14).
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While some articles argue to find a positive influence of the offered resources and capabilities from the incubator on the startup performance (Chen, 2009; Hughes, 1987; Li
and Chen, 2009; Sherman and Chappell, 1998) other do not find a positive effect (Bøllingtoft, 2012; McAdam and Marlow, 2007; Peña, 2004; Soetanto and Jack, 2013).
3.3.3

Synthesis and Avenues for further Research

From an RBV perspective, the networked incubation literature has been quite elaborate
in describing the resources that are available in the networked incubator and the relationships and processes through which the resources are acquired by the startup. However, what lacks almost completely (the only two examples are Li and Chen, 2009;
Rothaermel and Thursby, 2005b) in the literature is the extent to which these resources
and capabilities meet the VRIN criteria. In the networked incubator this is not trivial as
many of the resources that are provided are rather common, including office space,
funding and general advise. Other resources might indeed be more startup specific and
thereby rarer, such as unique equipment or knowledge and specific advise customized to
the needs of the startup, but this is not made explicit. The consequence of not studying
the VRIN criteria is that there is no distinction between incubators that provide any resources and incubators that provide resources that meet the VRIN-criteria.
In addition, in the networked incubation literature there are only rough ideas about the
factors that influence the transfer of resources in these processes (McAdam and Marlow, 2007; Sá and Lee, 2012). Network capabilities and absorptive capacity of the
startup, that can explain how these resources are acquired and turned into performance,
have been studied rarely in the incubation literature (As an exception see Sullivan and
Marvel, 2011).

3.4 Knowledge-based View and Organisational Learning
3.4.1

Theoretical Assumptions

We discuss the Knowledge-based view (KBV) and Organizational Learning (OL) in one
section as they are strongly related. According to the KBV, knowledge is the most crucial resource to determine firm performance, as all other resources are much more easily
transferred and can therefore not give a durable advantage over competitors (Grant,
1996a). Organisational learning can be seen as the process of acquiring, distributing,
interpreting and structuring this crucial knowledge (Dodgson, 1993; Huber, 1991).
Networks can play an important role in acquiring and interpreting knowledge.
There are various types of knowledge relevant for the performance of the firm, of which
we discuss the codification of knowledge and its content (Dodgson, 1993; Grant, 1996b;
Johnson et al., 2002). Codified knowledge 6 (Cowan et al., 2000; Kogut and Zander,

6

Similarly scholars distinguish between know-what and know-how (Johnson et al., 2002) and declarative and procedural
knowledge (Cohen and Bacdayan, 1994).
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1992) is structured into a set of rules and relationships that can easily be stored in written documents and communicated. Knowledge that is not codified is called tacit
knowledge (Cowan et al., 2000). It resides in people, routines and institutions and it is
therefore more difficult to communicate (Kogut and Zander, 1992; Levitt and March,
1988). Especially this tacit knowledge is important for a firm’s performance because the
lack of transferability prohibits competitors to copy it (Grant, 1996b).
Another dimension of knowledge is the content of the knowledge. For startups, three
types of knowledge are found particularly important in relation to firm performance:
technological, market and practical business knowledge (Shane, 2000; Vohora et al.,
2004; Wiklund and Shepherd, 2003; Wright et al., 2008). Technical knowledge refers to
that what is known about a specific technology and how a technical product or service
functions (Burgers et al., 2008; Mowery et al., 1996; Rosenberg and Nelson, 1994).
Market knowledge refers to that what is known about the market and includes
knowledge about customer needs, distribution channels, business models, rules, regulations and competitors (Burgers et al., 2008; Cohen and Levinthal, 1990). Business
knowledge refers to how to set up and run a business and includes administrative
knowledge, knowledge about raising funds, drawing up and signing contracts, and hiring staff (Vohora et al., 2004).
Organisational learning can be seen as the process of acquiring, distributing, interpreting and structuring of knowledge in a firm (Dodgson, 1993; Huber, 1991). In turn, the
total set of knowledge and experience determines to a large extent the capacity of the
firm to absorb new information and thereby its capacity to learn (Cohen and Levinthal,
1990). Organisational learning takes place across different organisational levels, including individuals, groups and organisations (Crossan et al., 2011, 1999; Easterby-Smith et
al., 2000; Franco and Haase, 2009). There are various dimensions of learning of which
we limit ourselves to exploration versus exploitation (Fiol and Lyles, 1985; Wang and
Chugh, 2014).
Considering exploration and exploitation 7, exploration entails the “experimentation with
new alternatives” (March, 1991). For startups, explorative learning is especially important, as it is associated with the discovery of new opportunities (Wiklund and Shepherd, 2003). Because the returns of exploration are uncertain, distant, and often negative, exploration is risky, but important for innovation. Too much focus on explora-tion,
however, is costly. On the other hand, exploitation “is the refinement and exten-sion of
existing competences, technologies, and paradigms” (March, 1991). For startups, exploitative learning is associated with the exploitation of identified opportunities by
gradually improving the startup activities (Wiklund and Shepherd, 2003). Because the
returns of exploitation are positive, proximate, and predictable, firms usually have little
trouble pursuing this activity. However, too much focus on exploitation can lead to a
7

This distinction is echoed in learning pairs such as higher and lower learning (Fiol and Lyles, 1985)and single and double loop
learning (Argyris, C., & Schon, 1978).
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lock-in, making the firms susceptive to external shocks (March, 1991). The challenge of
staying competitive for startups and other firms is to balance exploration and exploitation (He and Wong, 2004; March, 1991).
3.4.2

Reviewing the networked Incubation Literature

In the incubation literature, 22 8 articles adopt the KBV and 9 articles adopt an OL perspective, of which 6 combine KBV and OL. From the KBV perspective, the networked
incubator improves startups’ performance by providing access to relevant knowledge
through the network (Hughes et al., 2007b; Sullivan and Marvel, 2011). From an OL
perspective, the networked incubator is seen as a network environment that is conducive
to learning (Fang et al., 2010; Patton and Marlow, 2011). The network is both studied in
a metaphorical as well as a more analytical way.
A few (5) articles distinguish between tacit and codified knowledge. Being the more
strategic type of knowledge, tacit knowledge can be exchanged particularly well in the
incubator because of physical and cognitive proximity of the actors (Cooper et al.,
2012). Furthermore, several articles find that technical (5 articles), market (5) and business (8) knowledge are acquired by the startup through relationships with different actors in the networked incubator (Warren et al., 2009). Startups acquire technical
knowledge from interacting with the incubator manager, mentors and external contacts
offered by the incubator manager (Fang et al., 2010; Patton and Marlow, 2011; Scillitoe
and Chakrabarti, 2010). Startups acquire market knowledge primarily from interacting
with the incubator manager in counselling sessions and from meeting with mentors (Patton and Marlow, 2011; Scillitoe and Chakrabarti, 2010). Business knowledge was acquired primarily from interaction with the incubator manager (Fang et al., 2010; Patton
and Marlow, 2011). The role of fellow startups in providing business knowledge is debated as some articles find that they can help overcome basic business problems
(Cooper et al., 2012), while other articles find no valuable knowledge coming from fellow startups (Hughes et al., 2007a; Patton and Marlow, 2011).
The acquisition of knowledge by the startups in the incubator depends on several factors. These factors include i) the type of knowledge (Patton, 2014), ii) the size of the
startup’s network (Rothaermel and Thursby, 2005b; Sullivan and Marvel, 2011), iii) the
intensity of the relationship with the incubator manager (in which active coaching is
superior over passive to transfer knowledge) (Clarysse and Bruneel, 2007; Rice, 2002),
iv) trust among start-ups, v) aligned commercial objectives, and vi) activities organised
by the incubator (McAdam and Marlow, 2007; Oakey, 2007; Patton, 2014; Vick et al.,
2013)..
There are 6 articles that study startup performance objectively, 5 subjectively, and 10 do
not study performance but assume this theoretically. Knowledge from the relationships
8

There are about 7 articles that make use of KBV arguments, without formally applying or mentioning the theoretical perspective,
often in combination with RBV arguments.
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in the networked incubator influences the startup performance in contrasting ways. On
the one hand, startups perform better in terms of innovation when they acquire technological knowledge from their network (Rothaermel and Thursby, 2005b; Sullivan and
Marvel, 2011). This is because startups have access to new technological knowledge
and through others they are better equipted to assess and interpret this knowledge. On
the other hand, startups seem to perform worse in terms of market performance when
relying heavily on the network for knowledge (Hughes et al., 2007a). This is because
successful entrepreneurs have to be independent and by relying too heavily on their
network their performance decreases.
Two articles explicitly discuss explorative and exploitative learning. The incubator
seems to facilitate both types of learning through interaction with different types of actors (Patton and Marlow, 2011). Exploitative learning takes place mainly as a result of
the interaction with other startups and with the incubator manager, while explorative
learning resulted from interaction with external actors such as consultants, universities
and coaches (Patton and Marlow, 2011). While a low degree of exploitative learning
increased performance, a high degree of exploitative learning leads to a performance
decrease (Hughes et al., 2007a). This is because in an incubator, startups are tempted to
rely on exploitative knowledge that is readily available from other startups and the incubator manager, that provides immediate solutions. If not complemented with explorative learning, this comfortable incubator network might actually hold startups back rather than aiding them. So while the incubator can facilitate in both exploration and exploitation, research has pointed to the importance of balancing the two (Hughes et al.,
2007a). How exactly incubators can help startups to balance between exploration and
exploitation and how this balance then relates to performance is an avenue for further
research.
3.4.3

Synthesis and Avenues for further Research

There are considerable opportunities for improving our understanding of the effects of a
networked incubator on startup performance from the KBV and OL perspective. First,
while technical, market and business knowledge are important and can be acquired
through the networked incubator, it is unclear how this knowledge exactly influences
startup performance. The assumption that this knowledge will automatically lead to performance is too simplistic. Second, research should focus on the factors that influence
knowledge acquisition (e.g. type of knowledge, type of industry, type of incubator context, characteristics of the relationship). Last, exploration and exploitation have been
touched upon by incubator research, but how to obtain a good balance between exploration and exploitation in the networked incubator and how this balance affects their performance is open for further research.
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3.5 Social Capital Theory
3.5.1

Theoretical Assumptions

Social capital can be seen as “the good-will that is engendered by the fabric of social
relations and that can be mobilized to facilitate action” (Adler and Kwon, 2002). It has
been extensively applied in the broader fields of sociology (Coleman, 1988; Portes,
1998) and management (Adler and Kwon, 2002; Burt, 2000) including entrepreneurship
(Stam et al., 2014). SCT in entrepreneurship posits that the positive attitude of others
towards the entrepreneur is a valuable resource and that this value can be capitalized on
to increase performance of the startup. Social capital can lead to different benefits for
startups, including improved access to information and knowledge, power or influence
over other actors, and a sense of belonging or solidarity (Aldrich and Zimmer, 1986;
Carolis et al., 2009; Walker et al., 1997). Although these positive results have been the
primary focus of research for many years, more recently there has been some attention
for the negative consequences of social capital (Adler and Kwon, 2002). Negative consequences include high opportunity costs of maintaining the relationships and the risk of
groupthink (Adler and Kwon, 2002; Portes, 1998).
Social capital differs from how resources are typically understood in the RBV because
social capital is not a resource that is just owned by the entrepreneur but rather embedded in the relationship with others (Nahapiet and Ghoshal, 1998). Therefore, the characteristics of these relationships determine the level of social capital. We discuss three
different relationship dimensions that are relevant in the context of entrepreneurship
(Hoang and Antoncic, 2003; Nahapiet and Ghoshal, 1998; Stam et al., 2014). First, the
structural dimension refers to the position of the actor in the network (Nahapiet and
Ghoshal, 1998). The position in the network is considered to influence social capital in
two contradictory ways. First, ‘closure’ refers to the degree to which an actor’s contacts
are also connected amongst each other (Coleman, 1988). In such networks, the social
capital of the actor is believed to be high because of high trust and social support among
its relationships impeding opportunistic behaviour of others (Ahuja, 2000; Uzzi, 1997).
In the contrasting case of limited closure, social capital is also argued to be high. In this
case, an actor’s contacts are not connected and the focal actor is the hub that connects
other actors. In this case the social capital stems from the strategic benefits associated
with this unique and powerful position in the network (Burt, 2004). Both ways have
been associated with firm performance, but for startups, the effect of structural holes is
stronger as it enables them to bridge different parts of the network and thereby different
information sources (Stam et al., 2014).
Second, the relational dimension of social capital refers to the nature of the relationship,
encompassing friendship, respect, gratitude, reciprocity (Granovetter, 1992; Nahapiet
and Ghoshal, 1998). Relationally strong ties are thus emotionally underpinned, intimate
and include friendships, gratitude and respect (Granovetter, 1973). These ties are very
reliable, imply high level of trust and induce a favour. Relationally weak ties can also be
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valuable because they are relatively cheap to maintain and usually connect to actors in
different contexts with different information. This enables the access to and combination of new, non-redundant information (Granovetter, 1973; Powell et al., 1996). The
benefits of weak ties can be viewed as the disadvantages of the strong ties and vice versa. So both weak and strong ties can result in social capital benefits and therefore, for
startups it has been argued that a balanced proportion between weak and strong ties is
important (Stam et al., 2014; Uzzi, 1997).
In addition to the structure and nature of the relationships, the third dimension of social
capital entails the homophily dimension (Nahapiet and Ghoshal, 1998; Ruef et al.,
2003). This dimension refers to how similar the two actors are in terms of what they
know, have, and think (Stam et al., 2014). The homophily dimension of the relationship
is argued to influence social capital in two contrasting ways. On the one hand benefits
from social capital accrue mainly from a high degree of homophily because of high reciprocal understanding (Ruef et al., 2003). On the other hand, social capital accrues
from a low degree of homophily because these contacts provide access to alternative
resources and alternative cognitive interpretations (Birley, 1985; Nahapiet and Ghoshal,
1998). For startups in high-tech industries a low degree of homophily is associated with
performance (Stam et al., 2014).
3.5.2

Reviewing the networked Incubation Literature

Turning to the incubation literature, 12 articles take a SCT perspective. From this perspective, the networked incubator is seen as an environment in which social capital is
built between actors in the network, which is believed to be beneficial for the startups.
Of these articles 5 measure the social capital in relation to startup performance of which
4 subjectively and 1 objectively.
The incubator affects the social capital of the startup in several ways. These different
ways are discussed below along the three dimensions introduced in the previous section.
First, the incubator improves the structural dimension of social capital (8 articles), by
stimulating and helping the startup to form relationships with other actors. Explorative
research has identified two mechanisms for this. First, because the networked incubator
entails a broad network startups can connect to relevant contacts in this network (Scillitoe and Chakrabarti, 2010; Tötterman and Sten, 2005). This can be thought of as the
incubator helping the startup to bridge ‘structural holes’, thereby increasing the ac-cess
to information and improving the bargaining position of the startup. Second, physi-cal
proximity and shared spaces induce relationship formation between startups in the incubator (Bøllingtoft and Ulhøi, 2005; Tötterman and Sten, 2005). This can be thought of
as increasing the ‘closure’ of the network, improving a sense of belonging and trust. In
general, forming relationships of the startup is found to positively influence the startup’s
innovative and market performance (Hughes et al., 2007b; Scillitoe and Chakrabarti,
2010).
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Second, 7 articles discuss how the incubator affect the relational dimension of the social
capital of the startup and the benefits this produces. The networked incubator is found to
foster a trusting, interactive and sharing culture, inducing strong ties among startups in
the incubator (Bøllingtoft and Ulhøi, 2005; Sá and Lee, 2012; Tötterman and Sten,
2005) and between the startup and the incubator manager (Fang et al., 2010; Scillitoe
and Chakrabarti, 2010). Particularly relational social capital from the incubator manager
is associated with a high startup performance (Fang et al., 2010; Hughes et al., 2007b;
Scillitoe and Chakrabarti, 2010). In contrast, the relational social capital through strong
ties with other startups is not associated with performance improvements (Bøllingtoft
and Ulhøi, 2005; Sá and Lee, 2012; Tötterman and Sten, 2005). How the incubator influences the relational dimension between the startup and actors from outside the incubator (be it weak or strong ties) has not been studied so far.
Finally, articles (3) studying the homophily dimension of social capital find that neither
a too high nor too low degree of homophily leads to a maximum level of social capital
in the relationship with other startups. A very heterogeneous group of startups leads to
understanding each other, while a very homogeneous leads to conflicting interests, impeding interaction and reciprocal benefits. These mechanisms imply an in-between optimal homophily. Incubators vary in the extent to which they maximize homogeneity of
the group of startups (Schwartz and Hornych, 2010). Through selection and the internal
culture, some incubators focus on creating a homogeneous group of startups, while others select a more diverse group of startups (Bøllingtoft and Ulhøi, 2005; Sá and Lee,
2012; Tötterman and Sten, 2005). How the homophily dimension of social capital relates to startup performance has not been widely studied in the articles included in this
review.
3.5.3

Synthesis and Avenues for further Research

From a SCT perspective, extant literature established that the networked incubator is
able to increases the social capital of startups in the network over all three dimensions.
Social capital is embedded in the relationship with actors, and the incubation literature
found that social capital is build between the startup and other startups, the incubator
manager and other actors. How the social capital embedded in these different relationships then relates to startup performance is less clear, questioning the real value of this
social capital. This incomplete understanding can be attributed to the preoccupancy of
current research with the positive effects of social capital. Negative effects of social
capital have largely been overlooked and these negative effects might outweigh the positive effects, resulting in an absence of positive impact. Therefore in further research we
advocate to include possible negative consequences of social capital in the analysis,
such as high opportunity costs and the risk of groupthink.
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4

Discussion and Research Agenda

This paper aimed to systematically review the existing, Babylonic body of literature
about how processes in the networked incubator influenced the startup performance. We
conceptualized startup performance and networks, and discussed the mechanisms that
influence the startup performance according to the Resource-Based View (RBV), the
Knowledge-Based View (KBV) or Organisational Learning (OL), and Social Capital
Theory (SCT) perspectives.
A first observation is that the networked incubation literature has led to a rich empirical
basis that has provided insights into the extent and mechanisms of how the networked
incubator facilitates resource acquisition, knowledge acquisition, learning, and social
capital building. However, the incubated has not fully utilized the potential that the theories offer to better understand the factors under which these resources, knowledge,
learning and social capital actually improve the ultimate performance of startups. Ignoring these factors seriously limits the current theoretical models of incubation leading to
contradictory evidence. Furthermore, in many studies the network and its relationships
to startup performance are implied but not part of the study. When startup performance
is part of the study and analysed, it is done so inconsistently across studies, which can
also explain contracting findings.
Second, we observed that the general discourse of the theories is more advanced than
the how it is applied in the networked incubation literature. In the RBV literature, the
ideas of valuable, rare, inimitable and non-substitutable resources and capabilities have
been around for a while and the application in networked incubation research can increase our understanding of how the networked incubator influences startup performance. Similarly, in the SCT literature the negative consequences of social capital have
been identified. However, in the networked incubator literature, this has been rarely
applied.
A third general observation is that the networked incubation literature has demonstrated
that the phenomena that are the focus of each theory are all relevant to networked incubation. Each theory has a different lens on incubation. The RBV emphasizes the role of
acquiring strategic resources and capabilities through the network, the KBV/OL view
the incubation as a learning phenomenon in relation to others in a network, and SCT
puts emphasis on the structure of the network and that networks engender. The three
theories partly overlap. For example, knowledge can be seen as a resource, and learning
as the process to acquire this resource. Social capital can also be viewed as a resource
by itself, or as means to acquire more resources. The arguments from STC about how
structural holes allow for making new combinations also carry a strong KBV/OL argument. As such the theories can be seen as complimentary emphasising different facets of
incubation. However, it is unknown under which conditions, which of these facets have
the strongest impact on performance.
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4.1 Avenues for further Research
The main findings and resulting avenues for further research are summarized in Table 1.
In addition to the theory specific avenues listed in table 1 we suggest that future research more formally relates the independent variables from these theories to startup
performance. We advise that researchers employ a varied collection of consistent
measures across studies to tackle contradicting findings. Possible accepted measures are
survival, growth, shareholder value, achieving the goals of the startup, and progress in
the startup process. These measures can be measured both objectively and subjectively.
Moreover, researchers should assess what unused concepts for the general theories can
help to further explain startup performance. Finally we suggest that researchers also
compare the effects of the different theories on performance under different conditions,
as this will provide insight when different incubation models works best enhance performance. The effectiveness of the approaches can vary by industrial, regional or national context, depending on the characteristics of the entrepreneurial ecosystem in
which the startups and incubators operate (Autio et al., 2014).
Perspective

Suggestions and avenue for
further research

Problem
There is a limited comparability between studies because
of the variation of performance measures

Performance
The use of single performance measures delivers a limited understanding of performance

The use of multiple and welldefined performance measures in
incubator studies

Network

The networked incubator has been conceptualised mainly
qualitatively and metaphorically

Adopt more quantitative and
analytical, approaches in studying the networked incubator

RBV

No significant relationship has been found between the
provision of resources and an improved startup performance

The study of VRIN criteria and
of network and absorptive capabilities of startups in the networked incubator

It is unclear how different types of knowledge acquired
through the networked incubator influence startup performance and how this influence is affected by other
factors

Quantitative studies on the influence of knowledge on startup
performance

How the balance and interaction between individual and
social, and explorative and exploitative affect startup
performance is unclear

Study how the balance of different types of learning affects
startup performance

It is unclear how social capital of the incubated startups
leads to performance

Study both potential positive and
negative consequences of social
capital

KBV/OL

SCT

Table 1. Research agenda

Furthermore, extending beyond the direct implication of our study we discuss some
interesting avenues for networked incubation research. First, from the three theories we
identified promising dimensions of central concepts from these theories. However, we
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realise that this is not exhaustive and additional dimension might be interesting. Second,
this study has focussed on explaining the performance of the incubated startup. Alternatively, the performance of the incubator, science-park, region or innovation system
could be assessed in relation to the networked incubator (McAdam et al., 2006b; Oakey,
2007). This would imply a multi-level framework of studying the networked incubator
and can explain performance at different levels and their relationships. Third, review
has limited itself to tree theoretical perspectives as they were most apparent in the extant
literature. However, with additional perspectives, a fuller understanding of the networked incubation phenomenon can be achieved. Interesting other theoretical perspectives that have been used or suggested in incubation literature are resource dependency
view (Amezcua et al., 2013; Phan et al., 2005), institutional view (Hackett and Dilts,
2004; Phan et al., 2005; Rothschild and Darr, 2005), innovation systems literature (Hu
et al., 2006) and cluster theory (Chan and Lau, 2005).
Finally, for policy makers and incubator practitioners we can conclude that there are
some factors to take into account when designing incubators, based on the confrontation
of insights from the three theoretical perspectives with insights from the incubation literature. First, it is important to provide resources that are valuable, rare, inimitable and
non-substitutable. Second, a networked incubator should maintain a balance between
individual and social, as well as explorative and exploitative learning. Third, social
capital is high in the incubator, but be aware of the potential negative consequences of
group-think and opportunity costs of managing the relationships. Finally, investments in
networked incubators have to be considered carefully because while the networked incubator seems to create value for startup in terms of resources, learning and social capital, its impact on startup performance is still disputable.
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Abstract
Although many studies are available on the subject, business advice for small innovative firms remains
poorly recog-nized. This is because huge amount of transfer of external business knowledge to those
firms is not formally contracted and thus is often omitted in analyses. Furthermore, decisions made by
innovative entrepreneurs and following them actions are by definition intuitive, based on probe and learn
approach, and in that sense poorly prone for application of standard repeatable type of knowledge to be
delivered. In result the understanding of strategic importance of business advice and its impact on development and performance of small innovative firms is limited. Therefore there is a need for deep understanding of the phenomenon based on explorative studies and redefinition of the approach used to date.
To do this, authors conducted a series of case studies on which they base their description of process of
the advice for small innovative firms.
The analysis conducted led to the observation that not only use of external knowledge, but also its utilization within the process of constructing of new knowledge combined from internal (owner-manager) and
external sources (business advisor), is crucial for small innovative firm operation and development. As
utilization of business advise remains especially poorly recognized, and should be perceived as strategically different from use of external expertise, the presented paper is focused on the analysis of identified
business advice processes, in which the knowledge transfer is a very complex process and relation between advisor and innovative entrepreneur is multidimensional and in which the cooperation lead to unpredictable, and often spectacular results of strategic importance. The results suggest that in contrast to
typical use of business advice, the utilization process requires interaction at the strategic level and trustbased cooperation between entrepreneur and advisor in the strategic change context and is possible only if
entrepreneur is open for advice and advisor’s attitude is very flexible. From the analysis conducted it is
clear that utilization of business advise plays a significant role in development of small innovative firms
and their future performance, although the proportion of this kind of approach to business advice and the
exact value which is added to the firm through the process of advice must be further researched.
Keywords
Small innovative firms, business advice, use and utilization of business advice

1

Introduction

The intensity of business advice has been recently recognised as considerably high
among small innovative firms (Stawasz et. al, 2004; Johnson et al., 2007; Bennett,
2007). The authors conceptualise many reasons for this, for example the knowledge gap
resulting from relatively high complexity of technology and market exploration problems faced by innovation focused entrepreneurs, or erosion of innovation rent while
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implementing new market offers which can be limited when more knowledge is used in
the process (Bennett and Robson, 2003; OECD, 2004; Chrisman, 2005; Johnson et al.,
2007; Yusuf, 2010, Mazzarol and Reboud, 2009). Additionally Paige (2002) and later
also Beresford and Saunders (2005) indicate that a significant number of small firms fail
because of limited managerial knowledge and skills.
As small firms have, by definition, limited internal resources, and as some of them have
additionally limited managerial knowledge and business experience, small firms are
likely to benefit from wise use of external expertise (Hurmerinta-Peltomäki and Nummela, 2004). Especially for a small innovative firm the ability to access the resources of
external knowledge effectively is regarded as a factor of competitiveness (Stawasz,
2012). It has been recognized that small firms use a variety of external advisors, ranging
from family and friends to government-provided services and private consultants
(Ramsden and Bennett, 2005; Bennett and Robson, 2003). But in fact, if going beyond
this, in the literature and in practice it is visible that firms – when operate and develop –
use much more different sources of external expertise to enhance their final business
offers, i.e. venture or seed capital shareholders, co-owners with different background,
employers or other entrepreneurs (Soriano and Castrogiovanni, 2009; North et. al.,
2011). Despite a considerable amount of studies is available on the problem of business
advice, ranging from impact of advisory services to firm’s satisfaction analysis (Bennet
and Robson, 2003; OECD, 2004; Chrisman et al., 2005; Johnson et al., 2007; Yusuf
2010), the development of innovative business offers, and development of small innovative firm that follows, in conjunction with differently sourced (external) business advise
remains poorly recognized.
The subsequent authors stress however a huge differentiation of business advice provided specifically for small innovative firms. This includes not only type of advice needed
or type of advisor chosen within the process (Bennett and Robson, 1999), but also the
level of management on which the advice influences (North et. al., 2011), as well as the
type of formal behaviour in relation with advisor (Strike, 2012). It is however not clear
what kind of knowledge is transferred from advisors to small innovative firms and on
which strategic and operational aspects of the firm it influences, how is the knowledge
sourced and based on what kind of relation, and finally, what is the result of the advice
provided.
As those questions are perceived as those which should be reconsidered based on explorative studies, in the paper authors describe results of analysis based on several case
studies from Poland which are studied based on common diagnostic questionnaire
served as a basis for semi-structured interview. The analysis conducted led to the observation that not only use of external knowledge, but also its utilisation within the the
process of constructing of new knowledge combined from internal (owner-manager)
and external sources (business advisor), is crucial for small innovative firm operation
and development. As utilisation of business advise remains especially poorly recognised, and should be perceived as strategically different from use of external expertise,
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the presented paper is focused on the analysis of identified business advice processes, in
which the knowledge transfer is a very complex process and relation between advisor
and innovative entrepreneur is multidimensional and in which the cooperation lead to
unpredictable, and often spectacular results of strategic importance.
Therefore the aim of this article is to expand our understanding of the utilisation of
business advice in small innovative firm. We contribute to the literature by separating
different approaches to build on external knowledge resources. We describe business
advice as a complex process in which both entrepreneur and business advisor develop
their knowledge and use it to create value of new business offer. To approach this the
paper presents first the theoretical background emphasizing the context in which the
interaction between advisor and entrepreneur proceeds, then results of author’s research
and finalise the analysis with several observations and discussion with recent research
results.

2

Theoretical Background

2.1 Strategic behaviours of small innovative firms
Small innovative firms are considered as especially important in today’s economy (ICD,
2007; Gagliardi, 2013). Those are defined as firms which are proactively seeking for
new solutions in order to provide better market offers to its (potential) customers and
therefore propose to them enhanced value in comparison to what is already available.
Based on this condition, small innovative firms are regarded as (fast) growing enterprises managed by the owners-entrepreneurs. As such, assuming possible venture financing
typical for small innovative firms with high growth potential, those are firms where the
owner-entrepreneur holds majority of shares. Howsoever this condition limits directly
size of the firm, the most important here is crucial entrepreneur’s role in strategic decisions making, as well as the possible impact of third parties on those decisions.
Small firms are generally described as making their decisions in the informal way, to
huge extend grounded on trust and based on holistic approach (Gibb, 2000). Several
authors perceive them as ‘emotional economic units’, motivated more by ‘doing’ than
by ‘managing’(Dexter and Behan, 1999). It is also defined that small firms in general
represent the ‘culture’ in which the decisions and, as a consequence, actions of the owner-entrepreneur are shaped by a motivation to be independent, intuition and a desire for
personal compatibility among the members of the entrepreneurial team (Dalley and
Hamilton; 2000). From this point of view, small firms create a very personal and idiosyncratic culture with strong focus on informal communication.
Dalley and Hamilton (2000) highlight, additionally, that the owners-entrepreneurs look
for external knowledge which can be directly employed in their processes and therefore
prefer to ‘learn by doing’, avoiding theoretical knowledge and stressing that learning by
experience is the most valuable form of knowledge acquisition. Therefor they trust more
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to those advisors who have practical experience in business. Beresford and Saunders
(2005) also stress the importance of experiential learning to owner-entrepreneur of
small firm, and attribute the common failure of training interventions to the ‘formal and
structured’ activities of training providers who are ‘driven by supply-side considerations’.

2.2 Business advise in the context of small innovative firms
As business advice have many different forms, ranging from provision of general
knowledge, through specialised trainings to coaching and mentoring, business advisors
are variously defined in consecutive studies and in practice (Bennett and Robson 2003;
Johnson et al., 2007; Mole et. al., 2013). Therefore from the point of view of support
they offer to small innovative firms, they are broadly defined as individuals, whether
self-employed or employed within private or public organization, who use their personal
competencies (particularly knowledge and experience) to add value to firm’s business
activity through the provision of short or long term support. This definition however
doesn’t cover all the business advise really received from external parties.
In their broad study Bennett and Robson (1999) indicate six types of business advice
layers: professional specialists, professional generalists, market contacts, social contacts, business associates and government agencies. The list comprises professional private, public as well as informal parties. Among private sector providers supporting
small firms those of main priority are management/business consultants, accountants,
buyers/suppliers, membership organisations, training providers, banks, sector/trade association, other private or network group (North et al., 2011). However when small
firms are regarded, the significant role of public entities should be highlighted, to include business incubators, scientific parks, or enterprise agencies.
However as a general approach to management among small firms is informal in nature,
entrepreneurs tend to use informal sources of advice, to include friends and family or
other inner-circle advisers (Soriano and Castrogiovanni, 2009). It relates also to some
parties who are in a business relation with the small firm but in some cases they act as
advisors, like: accountants (Blackburn and Jarvis, 2010), suppliers, bank employees,
customers, or other trade partners. The research results prove that informal sources of
advice are more common among small firms. North (2011) state that ‘almost half of
SME employers had used informal assistance other than from professional sources, during the three years before research’. They further argue that firms used to utilised informal advise more often tend to use formal sources of knowledge. Additionally the
informal business advice is especially used by new-established firms (up to three years
from foundation), and those being in the transformational process. Informal advice is
also important for family firms, which operate based on closer family and business relations (Strike, 2012). Robson et al (2008) suggest however that the distinction between
informal advice and formal assistance is not always clear cut, and formality is a function
of the situation and structure of the advice that is sought.
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Therefore some other distinctions are presented. North et al. (2011) differentiate between: (i) transactional assistance and (ii) transformational assistance. Transactional
assistance (including advice) is related to cases where the support is provided at arm’s
length via a particular piece of information in order to assist with standard, day to day
business operations. Transformational support, is related to cases where in-depth, diagnostic, support is required in order to facilitate stepped change relating to business
growth and productivity. In turn, Rind Christensen and Klyver (2006) distinguish between advisor’s role on the basis of different business relations considered. They oppose
the situation in which the consultant is assumed to know what and also to know how to
transfer knowledge to the firm, to the case when the advisor act as a change agent, acquiring the knowledge about the firm and the context in which it operates, and participate in creation of unique new knowledge, which can be further use as a unique strategic resource specifically by this particular firm.
In this context advice may be considered as a resource available for the small firm (Bennett and Robson, 2003; Chrisman, McMullan and Hall, 2005; Robson and Bennett,
2010). However, a part of small firms are not interested in reaching it. North et al.
(2011) indicate that 60% of British SMEs did not make any use of external formal assistance during the three years prior to being surveyed. Mole et. al (2013) highlight that
owner-entrepreneurs make lower than optimal use of the advisory services that are
available, for the reason that they have insufficient information about their availability
and its cost, to be able to make a rational choice. On the other hand, some entrepreneurs
showed distrust about the quality of advice (Scott and Irwin, 2009, North et al., 2011).
Stawasz et. al (2006) indicate that one of the barriers related to small firms access to the
formal advice, is the perception of cost. This attitude may be associated with direct expenditure on advisory services that can significantly burden the cash flow of small businesses. It can be assumed that the financial barrier is particularly strong in case of microfirms, as well as start-up phase and in the early stages of ventures life.
Additionally there may be various concerns related to inherent personal interaction between owner-manager and external advisor as well as task interaction (Ramsden and
Bennett, 2005). Dyer and Ross (2007) suggest existence of possible power imbal-ances
and disparate ‘world views’ between advisors and business owners. Some ownermanagers simply may feel unsure of their ability to deal with ‘smart and sophisticated
consultants’ as equal process partner. Some researchers claim that because small firms
owners tend to value their independence greatly, the acceptance of advice may be recognised as a symbol of dependence or even, failure (Curran et al., 1993). To search for
assistance the owner-manager must see the need for advice – must be convinced of his
own knowledge gaps (Chrisman and McMullan, 2004; Johnson, Webber and Thomas,
2007). Wren and Storey (2002) present two reasons of purposeful searching for formal
advise (1) the need to learn new options and solutions to deal with problems anticipated
for the future, (2) the need to deal with current crisis.
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2.3 Use and utilisation of business advice
Based on the above description, two ways of perception of the role of the advisor may
be defined. First one is the role of expert, who knows of frontier knowledge and best
practice, and who transfers this knowledge to firms in a professional way. In this view
consultant as an expert, is assumed to know what and also how to transfer knowledge to
the firm. The consultant is also assumed to have the capability to tell what tasks will be
involved in the process, and what results of this process will be, under the assumption
that the firm is actively engaged in the implementation. The relation may be thus described as one way knowledge flow.
The second one presumes a more ‘process relation’ in which the knowledge base of the
advisor grows out of personal experience and skills, and advisor possesses the ability to
combine explicit knowledge with tacit knowledge of how to tailor advisory processes to
the needs of the client. The advisor, from this perspective is seen as a participant of new
solution development process. A participant who listens to the needs, values and the
variety of attitudes of the firm, and then take part in the recurrent process of new ideas
generation and adjusting them to the context of particular company. An outcome of the
process is new knowledge combined from internal (mostly owner-manager) and external sources (business advisor). The process of advice that meets specified conditions
may be referred as utilisation of business advice, and should be perceived as strategically different from use of external expertise. Use of external service is regarded as provision of purely external knowledge. This may be to some extent adjusted by advisor to
specific context of the company, but is based purely on the advisor expertise and was
prepared without active role of entrepreneur.
As utilisation of business advise remains especially poorly recognised, and should be
perceived as strategically different from use of external expertise, the presented paper is
focused on the analysis of identified business advice processes, in which the knowledge
transfer is a very complex process and relation between advisor and innovative entrepreneur is multidimensional and in which the cooperation lead to unpredictable, and
often spectacular results of strategic importance.

3

Research Methodology

The analysis is based on empirical research conducted with the explorative aproach. The
multiple case study methodology was used (Yin, 1989), as this method has been recognised as a valuable approach to the study of small businesses (Chetty, 1996) because it
offers a useful framework for analysing the real context, in particular, when the phenomenon is influenced by a number of factors determining each activity (Yin, 1989).
The process of empirical data collection took place using the individual in-depth interview technique (Oppenheim, 2004). The instructions for the in-depth interview formed
the measurement tool. The formula of narrative interview was adopted, hence commu-
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nication techniques were used in order to focus the discussions on the issues related to
the subject of the research, at the same time assuming the greatest possible freedom of
expression on the part of the interlocutor. This enabled the creation of optimal, natural
and reproducible conditions to conduct a conversation, which is particularly important
in terms of ensuring the accuracy and reliability of measurement.
The in-depth interviews were conducted personally by the members of research team
with owners or managers of small innovative firms. The contents of the individual interviews were recorded on digital media, which enabled their repeat use at the stage of
data analysis. On the basis of each interview, a case study protocol was prepared. The
study was conducted in a group of twenty small innovative companies located in three
different regions of Poland, in years 2014-2015. The provision of business advice to the
firm, within the last three years before the interview, was one of the key case selection
criteria.

4

Results

Among all cases analysed four were selected as providing a deep understanding of utilisation of business advice (marked in the research database as 3, 5, 9 and 17). A common
feature characterising them is a particularly deep interaction between entrepreneurs or
team of entrepreneurs and advisors.The descriptions below present the process of advice
within the frame of firm’s development. The attention is paid to various features related
to entrepreneur and the firm itself, to advisors and to the process of advice characteristics.

4.1 Case studies analysis
Case no. 3.
In the case 3, advisory process took place before formalizing the company's foundation.
Advice was provided by a group of persons cooperating with public-private seed capital
investor. Persons providing advice were partners in the consulting company focused on
supporting the development of new innovative ventures. The process of advice in its
basic phase lasted approx. 6 months. It included support for the process of building strategic concept of the project. The cooperation between entrepreneur and the advisors
originated when entrepreneur contacted them looking for assistance in public grant application. At that time he would like to receive public founding for implementation of
his invention (field of veterinary), but after discussing the project, he has been advised
to start the company, backed by venture capital money.
In discussing the design of venture project, the entrepreneur was encouraged and supported to broader perspective on the project and the company. Advisory process was
conducted by a team consisting of persons representing the consulting company (2-3
person at the session) and the representative of the seed fund. An important component
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of the process were sessions during which the originator company and its principal
owner, along with a team of advisory services discussed the potential of the new company, the mutual relation of services and capabilities to achieve synergy. The result of
the advisory process was significant redesign of the scope of the planned portfolio of
services provided by the company. They are designed in such a way as to start business
with a focus on non-innovative services, but widespread within the target group. Building relationships is market support and market readiness for the introduction of destination services, services highly profitable and highly innovative.
Meetings conducted under the advisement, were long and complex. In this framework
built business concepts but really it was difficult to determine the authorship of individual ideas.
"It's hard to say what is someone idea. We sat in this room, in a few people. He was
thrown about - what else is on the market, which could be done? Someone threw: the
German market is the service (...) and question [addressed to the originator]: Can you do
it? [answer:] Of course, no problem."
As part of the interview it was underlined by the high level of interaction between the
originator and advisors. Ideas were put forward on both sides, commented, and then
became the basis for the next ideas. This is sometimes required concessions from the
originator. It can be argued, that to some extent, he has agreed to a restriction of independence. Nevertheless, within the entire advisory process and after the founding of the
company he kept a key power. In the new company he has position of majority shareholder.
The end result was a thorough reconstruction of the new company's business model.
"The result of our work was complete the change in design, with an initial concept a
kind of "local veterinary super-clinic", to idea of “the laboratory with national scope."
Advice was conducted without any upfront payment. Remuneration of advisers was to
include minority stake in the company, which joined the founders team of the new company - co-financed by the seed fund. According to the respondent, there was no chance
to originator companies could pay so extensive advice of your own money.
In addition to the consulting business model and market offer, was conducted advisory
support in such areas as: formal aspects of the limited liability company activity and
financial management. In these areas, however, there was no significant interaction between the originator and the advisory team.
Case no. 5.
Case concerns the advisory process carried out in the framework of the restructuring of
management of four IT microenterprises group owned by a single entrepreneur. He is a
serial entrepreneur who started to build the first of the current companies 7 years be-fore
the analysed advisory case. The entrepreneur had earlier experience related to eco-
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nomic activity, including he ran two service companies that have been liquidated (“I
simply failed, to manage these businesses.”).
The crisis, which has raised the need for advice was closely linked to the person of entrepreneur. During period of seven years, he has created a group of four companies that
were engaged in various aspects of IT operations. Their activity ranged from implementing of complete solutions within the IT systems provided by large market player,
thorough building their own IT systems to marketing company. Entrepreneur separated
businesses locating them in different companies. He justified this approach by the differences in the type of performed tasks and work styles, but also by the need to build
different corporate images on different markets.
After seventh years after creation of the first company in the group, entrepreneur decided to temporarily give up operational management. So far, he was heavily involved in
operational work and he performed a style of almost direct management of the operations of individual companies. This was due to a sense of initial strategy to keep the
personal costs as low as possible - "In (year) I hired first employees - cheap and inexperienced". However, the scale of business development caused problems in the management and profitability - "I realized that the squabbled all the time with my people, and at
the end of the day I it did not have as reward."
The period of interruption in the management of companies lasted approx. 8 months.
During this time entrepreneur decided to take an MBA, also participated in various educational and networking events on management philosophy and management strategies.
These experiences cause a changes process in the perception of the company's management perspective. "I realized that if you can measure something you can manage it."
The one of advantages related to participation in the MBA, was to learn new people,
including those with large experience in business, and also working as business consultants. It cause to change of advisory perspective - "At the beginning of doing business, I
thought that they are (simply) very expensive guys (advisors), but when they met them
personally, turned out that their work can be very useful."
Advisory process was preceded by a period of building the trust relationship between
entrepreneurs and future advisors. The process consisted of, among others, talk about
business, in which he discussed issues relating to the management and development of
businesses, including problems faced by the entrepreneur. All talks were performed
during informal meetings at the MBA time.
The effect of social gatherings was entrepreneurs’ preliminary decision on the start of
the process of advice. This process began with the discussing of the general objectives
to be achieved. It allowed an initial indication of the scope of work. The entrepreneur
pointed out his vision for the company, especially as it concerned his role as the job
supervisor, not the as person solving operational problems. The range of indicated areas
of advice encompass among others: management, but the key issue was also the percep-
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tion of business performed by the entrepreneur, and subsequently, enforcement capacity
efficiency without direct supervision.
Advisory process lasted six months. It was carried out by a team of 3 to 4 people. In
terms of the business content it began with audits of all companies in the group. They
focused particularly on human resource management, building objectives and their
measurement, as well as marketing and finance issues. Advisors team was created by
entrepreneur friends known from MBA. They worked full time in other companies (at
different management levels of large and medium-sized companies) located in other
cities, hence the analysis and meetings with advisers are usually conducted at weekends.
During meetings analysis and their effects were discussed, but also worked in team on
the solutions. The entrepreneur participated in most meetings acted as a principal, but
also (as he claimed), as debater – “a team member” who has the most extended
knowledge about his companies and their operations and markets.
Advisory team acted in part on the personal relationship basis, and partly in the context
of a professional relationship. He was employed in part-time employment contract. Remuneration for advice was paid under the salary under the contract of employment.
The result of advice was to develop a system of management of individual teams, in
particular the principles of putting targets and monitoring and control. They were supported by a system of financial indicators and the rules of their generating. After a period of two years from the implementation of the advisory solutions, turnover of the four
companies increased by approx. twice and profitability of approx. five. The entrepreneur also founded another company on new market.
Case no. 9.
The process of consulting concerned support for pivot1 carried out by a young company
from the IT industry. The company offers cloud-based management tools targeted at
small and medium-sized enterprises. It was founded by three entrepreneurs with the
support of public-private seed capital found. Entrepreneurs have technical background
and approx. ten year work experience in corporations, at IT engineering positions and
positions related to the team management.
The company was launched, based on the introduction into market of a product supporting one of the administrational issues in large companies. The product, at the stage start,
he was already well advanced in terms of implementation readiness. However, after the
launch, it turned out that the company encountered significant problems with the conversion of free, promotional users to paid ones. Therefore, after analysis and discussion
period, entrepreneurs decided to significantly alter the product. A significant part in the

1

Pivot is understood as structured course correction designed to test a new fundamental hypothesis about the product, strategy, and
engine of growth (Ries, Eric, 2011.

317

decision and its implementation in life was advice coming from company board of directors.
The creation of the board of directors was one of the requirements of the investment
agreement with the seed found. Its original composition was the result of negotiations
with the investor. Due to the nature of activities of public-private fund, some members
of the supervisory board were employees of the investor - the regional development
agency. The level of business knowledge of its members was not very highly rated by
entrepreneurs. For reasons not related to the company and investment itself, the agency
acting as an investor after a few months was willing to withdraw its representatives
from the board. As a result, entrepreneurs could propose to replace them with persons
that they have chosen.
“We were looking for them intensively. We have established a range of different contacts. In Poland there are very few cloud startups, which succeeded.”
Those who have entered eventually to the board of directors as a result of the restructuring of its composition are selected according to the criteria of business experience, but
above all the experience in the industry.
"At the moment, we have constructed the board of directors, with the presence of great
mentors who are experienced in cloud-based applications. (...) gradually we exchanged
them [members of the board of directors] for people who have experience in sales, in
the development of start-ups and it is very, very valuable."
After the change of the board of directors composition (approx. 12 months from the
start of the company) the process of substantive and therefore very intense interaction
with business management company started. It was pointed out that began to fall the
right questions. Questions sobering that caused the debate to be on the nature of the
business problem the company.
"The supervisory board has helped and is helping us not to get distracted on issues that
are not critical to company’s’ core business."
At the beginning of cooperation with the new board of directors, entrepreneurs received
suggestions, which indicated that entrepreneurs deal with topics that are "tomorrow topics", and at the same time they neglect urgent issues. Suggestions were, in particular,
related to the promotion and distribution channels. At that time "…we had a lot of ideas,
for example: let’s find a company in neighbouring countries, which will help us distribute our product, or that we may find people to affiliate marketing (...) and maybe let's go
on a few conferences". But "…we got [from the board of directors] a strong message
that we must first learn to sell our product directly from the website. If there proves that
it is saleable, then it will be worth to try to start, sequential sales channels”. "For example – bloggers, they first check whether there is a chance for any commission, or if already there's a sale. Your advantage will be that the product has to be tailored to the
specific audience that may be interested in this product, but you don’t have them so
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far.” That process lead to assumption that the company cannot follow current strategy
and current product.
At meetings of the board of directors gradually identified actions that should be taken. It
is particularly important that the board of directors motivated entrepreneurs to direct
contact with customers. Not virtual but for that to call them and talk to them. This allowed to learn that how free customers use their product, and appeared that mostly they
use it differently from the company assumptions. That product had valuable additional
features that might be the key, to the core functions of the new product. The new
knowledge has been analysed during the board of directors meetings, and additionally
the members of board of directors were to some extent a product testers, though "…it
also made it clear to us that we [the product] are not for everyone." They learn the product and participated in the process of new product design, by giving suggestions for
potential functionalities, but also by stressing the importance of end used perspective.
"... He [one of the board members] very much focus us that if we do the product for
marketing, we cannot listen to engineers and IT people. They are able to generate thousands of ideas for new features that are not too tight needed. Hear all, just not programmers, if you do not make a product to product management programming." That
was a crucially important to us.
Case no. 17
Consultancy related to (i) business solutions related to the implementation on the market
the first product of the new company and (ii) support the process of construction of the
new company's business model. The first version of the project itself was created approx. 5 years before the launch of the company. That was idea for students company
created by team of approx. 20 doctoral students an well as master students. They began
to look for an investor, however, the project has been assessed as imperfect in terms of
business features. The project has been abandoned for four years.
Company focus is on telemedicine services. Until its launch and conduct it was necessary to develop new solutions in the fields of electronics, IT and data transmission management. An entrepreneur is a scientist specializing in biotechnology.
Advisory process started at the seed stage. The advisory team consists experts working
for small advisory company, which supported the project team on seed stage of the project. They aim to prepare the project for venture capital investments. The advisory company incidentally is also involved in start-up financing, but in this case, at the initial of
this case served an advisory role only. Gradually, more and more, the advisors have
increased their engagement in the project. So when the public-private in the last stage of
pre-investment process decided not to invest in the project (the reason was not related to
the company, but serious internal financial problems of the fund) consulting company
decided to invest the first round of capital investment, by themselves.
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In the process of advisory in the development of the project, a direct contact person has
been delegated from the consulting company. He is a member of the investor team met
regularly with the entrepreneur - once a week at least. Consultancy in the form of utilization is focused on the marketing side of the business and the imposition of formal and
legal conditions in the concept of the project.
The owner stresses the importance of acquiring knowledge in the field of business solutions: "we learn a lot and it was really terribly active year in this respect", "we are more,
on this side of science", "They pay attention to digits, even those after the decimal,
which for us are not significant”, “for other things we pay attention, and thus complement each other in this work". As a result counselling is indicated new business value
that arises through mutual noticing things which they know both sides. Decisions are
taken by the entrepreneur, but based solutions developed through consultations. She
highlighted that technical side of the project is completely based on the knowledge developed by company and its’ subcontractors, however the market solutions are an outcome of many consultations and mutual ideas.
Advisor-investor salaries are covered by the shares in the venture. According to the entrepreneur: "Their role is to support (us), we have a common goal, we play to one goal
and no sense would be, if they would receive funds from us".

5

Findings and Conclusions

Within the paper, the cases of intensive cooperation between small innovative companies and business advisors, has been analysed. Identified cases of business advice indicates that the direction of the transfer of knowledge was not solely from consultants to
the company, but rather it can be seen as complex process of constructing new, customized solutions involving process to adapt them to the specific company context. From
this point of view the advice process may be described, as the process of constructing of
new knowledge combined from internal and external sources, which may be referred as
utilisation of business advice.
The cases have shown some common characteristics: (i) interaction at the strategic level, (ii) the strategic change context, (iii) entrepreneur openness for advice, (iv) longterm character of the relationship, (v) trust relationship, (vi) a high level of generality of
the contract, (vii) elasticity as a feature of the advisors attitude.
The interaction at the strategic level relates to the person of an entrepreneur. He/she has
the capacity to implement comprehensive changes in the company. He/she had comprehensive knowledge relating to the business and its products and processes. The prospect
of an entrepreneur is the key here so much that it can exceed the framework of single
company, and include the changes in several companies belonging to the same owner.
Identified cases of advice utilization occurred in periods of strategic change. It encompasses situations in which, the basis for key decisions relating to the principles of the
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company/companies were formed. It particularly relate to business model changes. With
respect to this feature it may be referred to concept of transformational assistance indicated by North et al (2011).
As factor common to the performing the process utilization of business advice the
openness entrepreneurs for advice may be highlighted. It consisted of his/her participation in the process of generating ideas and improving them. It requires the partial abandonment of indicated in literature the attitude of the person who is major expert in the
field of core activity of your company. The similar attitude could be observed also in
case of the advisers. They consisted of discussing and modifying the recommendations
put forward by them and on the open search for solutions.
The duration of advice process, in each of the identified cases exceeded 6 months. They
may be described as long-term relationship. Interaction in such a period is necessary to
generate solutions relating to complex, customized management challenges, testing
them and implementation. On the other hand, it is conducive to building relationships of
trust, can have a positive impact on the aforementioned open attitude the attitude of the
entrepreneur. They point to include Work Bennett and Robson (2004) as well as Kautonen, Zolin, Kuckertz, and Viljamaa (2010). In addition, it is typical to emphasize that
the relationship advisory includes some aspects of personal relationships, relating to
trust, but possibly to build a personal relationship of friendship.
A common feature of identified cases was the lack of a contract advisory understood as
an agreement which defines the scope of counselling and its effects. Used in the context
of various forms of compensation, including remuneration relation to their investment
capital, or temporary contract of employment. In none of the cases not specified in advance payment for the job. At the same time it pointed to a role of personal relationships
(gratitude?), which coexisted with business relationship.
This characterization of the relationship implies flexibility in the approach of advisors to
the scope, timing and duration of their work. In none of the cases occurred relationship,
within which can be tightly circumscribing the advisory time. In some cases, you can
identify with some approximation milestones activities, but the logic was the logic of
the dominant orientation to achieve the goal. Objective, who was also circled in general
terms, referring to the state in which should be by the company and not to the counseling process.
This characterization of the relationship implies flexibility in the advisors perception of
the scope, timing and duration of their work. In none of the cases occurred relationship,
within which could be tightly circumscribing the advisory time. In some cases, could be
identify with some approximation milestones activities, but the dominant logic was the
logic of orientation to achieve the goal. Objective, who was also circled in general
terms, referring to the state in which should be by the company and not to the counseling process.
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The identified cases of advice utilisation have shown some differences in terms of companies and knowledge characteristics. Most of cases relates to early life stage of the
company like seed (cases 3 and 17), start-up and early growth (cases 17 and 9), however
case 5 relates to entrepreneur leading companies with 7 years of market history and established market relations. This suggests that various life stages should be taken into
account.
Differences are clear in terms of type advice providers. They have different backgrounds as well as they represent of different entities. Moreover, advice utilisation cases
involved a various knowledge areas, related to management, strategic planning, market
and industry specific knowledge. In none of analysed cases technology knowledge has
been subject of advice utilisation.
Results of the case analysis suggests that concept utilisation of business advice may
contribute to the increase of understanding of the business advice process for small innovative companies. It provides a distinction of the new knowledge creation process,
which is associated to strategic change and takes into account a significant role as entrepreneur and advisor, and their mutual relations. Identified features of utilisation of business advice provide premise for future research of the process itself, as well as its effects.
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Analysis Of Intention Action Gap In
Entrepreneurship Programs
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Abstract
In recent years entrepreneurship programs are constantly increasing and special support is provided by
universities, companies and governments to accelerate and facilitate startup foundation. This invest is
aligned to the multiplier effects of entrepreneurship to society, economic growth and employment as
Schumpeter (1934) and later several authors argued. (Shane and Venkatamaran (2010) However, the
effectiveness of entrepreneurship programs was not duly examined for a long period (Pittaway and Cope,
2007). In today’s scientific discussion it is disputed and even negative effects of entrepreneurship programs are reported (eg Oosterbeek et al 2010 and von Graeveneitz et al, 2010).
Accordingly this research is focused on the effectiveness and impact of a specific entrepreneurship program. Business success, entrepreneurial intention and its antecedents as well as alternative criteria are
examined.
The research basis and environment is the upCAT program – a business accelerator program of the Karlsruhe Institute of Technology’s Institute of Entrepreneurship, Technology Management and Innovation
(EnTechnon). This program is focused on up to six teams of nascent entrepreneurs, current and former
students of KIT as well as associated entrepreneurs. Prerequisite is an existing business idea. The threemonth intensive track program is divided into three stages: kickoff, focus week and for conclusion a pitch
event.
As underlying method, practical action research is used. Entrepreneurs and teams participating in the
upCAT are closely monitored. Data is collected via validated questionnaires at the three different stages
of the program and semi structured interviews at the beginning and the end of the accelerator. Results are
used to refine the research questions and data collection. As a practical framework for measuring the
impact and effectiveness of the accelerator is one key research goal, the principles of design science are
applied.
To gain an insight into the current state of the scientific discussion on measuring the impact of entrepreneurship programs a meta analysis of 51 studies ranging from 1997 to 2014 was conducted. The results
show that differentiated measurement criteria are used, which can be grouped into two major areas either
regarding business success or impact on intention and its determining factors. The criteria regarding business success are mostly based on long-term view. Hence they are subject to an increasing variety and
number of influencing factors and not suitable to measure the impact of entrepreneurship programs.
Regarding intention and its determining variables - namely perceived behavioral control, and the intention
models by Shapero (1982), Ajzen (1991) and Linán (2004) - the data collected in the first two cohorts of
the upCAT showed high values but no relevant changes neither in PBC nor in entrepreneurial intention.
Further analysis nevertheless showed changes in entrepreneurial action. In line with the theory of the
intention-action-gap (van Gelderen et al. 2010) these results provide evidence that the accelerator facilitated the participants in bridging the gap from a high intention to entrepreneurial action without influencing their intention. The discovered changes in entrepreneurial action were not primarily of quantitative
nature but consisted of improvements in quality and focus of actions taken.
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These results provide first insights into how entrepreneurship programs – at least accelerator programs for
nascent entrepreneurs – influence entrepreneurial intention and action. They imply a basis for common
and generalized metrics and a framework to measure impact and effectiveness of entrepreneurship programs and make them more easily comparable.
Regarding the focus of entrepreneurship programs for nascent entrepreneurs it should rather be set on
moving them into action than on further strengthening their intention.
Additionally this study offers potential for further research as the cause and effect relationship of intention and action still needs further examination.
Keywords
Intention Action Gap, impact, effects, entrepreneurship programs

1

Introduction

Entrepreneurship programs do not end in themselves. Overall their aim is fostering entrepreneurship and improving entrepreneurial performance, and the entrepreneurial process described by Faltin (2011).
For many decades factors influencing entrepreneurship and the entrepreneurial process
were disputed. First attempts of explaining entrepreneurship focused on personality
traits of entrepreneurs (e.g. McClelland, 1961). However personality traits are not fixed
but change and vary with time and influencing factors (Kirby, 2003). Accordingly in
behavioral science, personality traits are on the one hand regarded as antecedents for
behavior but not as predominant ones. Therefore approaches that strive to explain behavior through personality traits have been highly criticized (see Rychlak 1981, Manicas and Secord 1983, Gergen 1985, Faulconer and Williams 1985).
Consequently other authors tried linking entrepreneurship and entrepreneurial behavior
to socio-demographic factors (see Henry et al. 2003 with further references). However
future behavior is not determined by experiences and circumstances but by the individual and personal conclusions drawn from these (Rychlak, 1981).
On the other hand entrepreneurship and entrepreneurial behavior do not appear spontaneously or adhoc. They are similar to other career decisions (Davidsson 1991, Katz
1992): the result of a conscious cognitive process aligning individual opinions, ideas
and goals with ones knowledge, experiences and perceptions (Lent et al., 1994).
In a meta analysis of behavioral studies Kim and Hunter (1993) showed, that the key
element in this decision process is intention.
However it is questionable, if entrepreneurship programs do influence the entrepreneurial process through entrepreneurial intention and if intention is a valid focus point for
them.
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2

Intention Models and Antecedents

In literature different theories and models on behavioral and entrepreneurial intention,
its evolvement and antecedental factors can be found.
As early as 1982 Shapero and Sokol developed their theory of the entrepreneurial event,
focusing on entrepreneurial intention and its antecedents. For entrepreneurial behavior
and intention they identify perceived desirability, perceived fesability and propensity to
act as major influencing factors.
This model assumes that human behavior is static until a displacement or interruption
occurs. This is often cyused by negative events but positive ones as well can influence
behavior. Displacement results in a change in behavior where the decision maker seeks
the best opportunity available from a set of alternatives (Katz 1992). The choice of behavior depends on what behavior appears to be the most credible one of the available
alternatives in the actual situation combined with the propensity to act. This requires the
behavior to be seen as both desirable and feasible. Hence entrepreneurial events require
credibility and propensity to act to cause displacement and finally result in business oriented behavior (Shapero 1982).

Figure 1: The entrepreneurial event model (as described by Krueger et al 2000)

In its key elements this model is based on the assumption made in behavioral science
that a human being will rather follow through with an action if it is aligned with a positive attitude –ideally combining a subjective positive perception of desirability, feasibility and a positive feeling towards acting out the behavior. However intention and behavior are not differentiated and rather regarded as one in this model (Ajzen, 1991).
Therefore Ajzen (1991) developed his theory of planed behavior (TPB). TPB follows a
socio-psychological approach, focusing on behavioral intention, antecedents and behavior or action in themselves and their interaction. It is not solely focused on entrepreneurship but strives for a general model explaining behavioral intention.
Ajzen identiﬁes three attitudinal antecedents of intention: perceived feasibility subjective norms and the attitude towards the act. Two reﬂect the perceived desirability of
performing the behavior: personal attitude toward outcomes of the behavior and per-
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ceived social norms. The third, perceived behavioral control, reﬂects perceptions that
the behavior is personally controllable. Perceived behavioral control reﬂects the perceived feasibility of performing the behavior and is thus related to perceptions of situational competence (self-efﬁcacy). TPB further speciﬁes antecedents of each of these
attitudes.

Figure 2: Theory of Planed Behavior (as desdribed by Krueger et al 2000)

In 2004 Linan analyzed both models for similarities and congruency. Due to the high
intersection and the fact that both models do not preclude each other, he combined both
theories into one single model. Therefore Linan integrated the personal attitude towards
the act, perceived social or personal norms and perceived desirability into one antecedent, as he found them to be closely related and interconnected. Furthermore Linan added
entrepreneurial knowledge as another antecedent for entrepreneurial intention.

Figure 3: Intention model by Linan (2004) (as described by Krueger et al 2000)
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3

Intention as a Successfactor in Entrepreneurship
Programs

In accordance with the intention models and the intention-action theory, entrepreneurship literature highly relies on intention, and changes of intention when measuring effects of entrepreneurship programs. Even a cursory literature analysis shows a clear
tendency to focus on intention. However to measure effects of an entrepreneurship program, alternative approaches may be valid as well or even better suited.
Therefore a meta analysis of 51 studies and research projects focusing on the effects of
entrepreneurship programs was conducted by the author. Relevant studies and metastudies were selected by searching electronic databases including emerald, ebscohost and
science direct for available documents related to effects and success of entrepreneurship
programs. Only casestudies or fieldstudies were regarded solely theoretical literature
without an underpinning collection of data were disregarded.
Besides intention and its antecedents used in the intention models described in chapter
2, factors regarding business success and economic performance were found in this review:
33 studies (about 64,71 %) focused on either intention or one of its antecedents. 13 studies (25,49 %) focused on business or economic success related factors like number of
startups created, number of startups still in business after a given time period, development of business revenue or number of employees. 5 studies (9,8 %) took intentional
factors as well as business success related ones into account.
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Figure 4: measurement factors in entrepreneurship literature.

4

The upCAT and its Eeffects

Based on this research intention and its antecedents were chosen as first metrics in order
to research the effects of one specific entrepreneurship program: the upCAT at the
Karlsruhe Institute of Technology (KIT). This program is embedded into the EXIST 4

329

and supported by it. The upCAT is a key element for the transformation to startup accelerator at KIT and was setup by lessons learned from researches and praticioners.
In detail, the upCAT is a 12-week program. Participants are required to at least submit a
business idea and outline their entrepreneurial goal. The program itself is grouped into
three phases: a kickoff, the focus week and at the end a pitch event. During the whole
12 weeks participants are part of a mentoring program combined with structured courses
and session.
With this setup the upCAT is an accelerator program focusing on nascent entrepreneurs.
It is part of and supported by the exist program, allowing participants to enrole in and
benefit from exist as well.
In the first two cohorts of the upCAT 13 Teams with 30 entrepreneurs participated, the
third wave is currently in its final phase.
The teams are diverse in their structure, background, biographies and business ideas,
including technical ideas as well as non technical ones.
To gain insight into the programs effects a scientific approach combining design science
and action research was applied (Goldkuhl 2013). The practice of entrepreneurship programs, scientific knowledge and hypothesis as well as research approaches and results
are combined in an iterative process of building, acting and evaluating in order to
achieve practically relevant and applicable knowledge and criteria for entrepreneurship
programs and the entrepreneurial process. Therefore participants were interviewed at
the time of the kickoff and the pitch sessions and further data was collected via structured questionnaires in all three phases of the upCAT program. Preliminary results were
used to improve questionnaires and refine the interviews, the research focus and hypothesis as well as questionaires.
In total the first two waves of the upCAT generated 56 Interviews with an average duration of 42 minutes and a mean word count of 2891 words per transcript. Furthermore 89
questionnaires were collected.
Regarding entrepreneurial intention and its antecedents, data was collected on social and
subjective norms, perceived behavioral control, and overall entrepreneurial intention
and their development. Perceived volitional traits were only measured once, as these
traits are long-term traits and not likely to be changed by an entrepreneurship program.

5

Results Regarding Entrepreneurial Intention and Action

Overall entrepreneurial intention was measured using a five point likert-scale ranging
from very low (1) to very high (5) using selected questions derived from a literature review on behavioral and entrepreneurial intention.
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With all participants intention was positive (>3,5) and 69 % showed a high intention (4
or above) in the first measuring.
This shows that the participating nascent entrepreneurs had a high level of entrepreneuri-al intention already when entering the program, which may be a special trait with
the program’s focus group and is a potential limitation of the research.
Regarding intention after the upCAT program, 12 out of 13 Teams showed an average
value > 4.
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Figure 5: Changes in entrepreneurial intention of participating teams by team

Eight teams showed an increasing intention, while five teams showed a decrease.
The team with the biggest negative tendency (- 0,20) in intention reported a mean intention of 4,45 at the beginning and 4,25 after the program. The team with the biggest improvement (+ 0,41) of intention entered the upCAT with a measured intention of 3,67
and finished with a measurement of 4.08.
The average decrease of all five teams with negative tendencies was - 0,098, the average
increase of the eight teams showing improvements measured + 0,15.
Before the upCAT the total average intention of all teams was measured at 4,24. After
the upCAT it had marginally increased to 4,29.
Even though about 61 % of the participating teams showed an increase of intention,
those were rather small with only five teams showing an increase of more than 0,15. On
the other hand no significant negative impact can be reported and neither those partici-
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pants with a positive changes in intention nor those showing a decline did feel that the
program influenced their entrepreneurial intention.
In summary no relevant impact on overall entrepreneurial intention could be found.
Likewise no significant changes were found regarding perceived behavioral control
which was again measured with different questions, rating answers on a likert-scale of 5
ranging from 1 (very low) to 5 (very high).
With all participating teams perceived behavioral control was rated higher than 3 on the
scale. Two teams reported a decrease (-0,17 and -0,24) while 9 teams reported a constant perceived behavioral control (ranging from < -0,1 to < +0,1) two teams reported an
increase of + 0,14 and + 0,18). However no team attributed any of these changes to the
program.
Social or subjective norms were measured in addition. At the beginning as well as after
the upCAT they were above 3 on the 5-point-likert-scale with all teams but one, that
rated below 3. Nevertheless no team attributed relevance to subjective norms regarding
decisions on their entrepreneurial plans and activities.
In summary no relevant changes in entrepreneurial intention or their antecedents accord-ing to the above intention models were found.
In order to gain further insight on effects and impact of the upCAT, not only entrepreneurial intention and its antecedents were measured, but also entrepreneurial action. The
participating entrepreneur’s actions in 12 weeks prior to the upCAT and during the upCAT were measured and compared.
In this area data was collected in interviews, partly asking for specific actions but as
well using open questions to explore what actions are seen as relevant by entrepreneurs.
In Total 29 different entrepreneurial actions were measured.
Prior to the upCAT participants showed actions primarily in the areas of product development (12 teams / actions number 22 and 23 in figure 6), financing / investor relations
(8 teams / actions number 16 and 17), general networking (12 teams / action number 13)
and acquisition of information on entrepreneurship or entrepreneurial topics (all 13
teams / actions number 1 to 8).
During the upCAT the structure of actions changed. The focus shifted towards customers and customer orientation (6 teams / actions number 25 to 28), structuring the startup
and the team (12 teams / action number 19), focusing the product (e.g. reducing features
or number of different versions) (8 teams / action number 25 to 28) and contact to or
collaboration with other entrepreneurs (12 teams / action number 12).
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Figure 6: Action prior and during the program

The discovered changes in entrepreneurial action were however not solely of quantitative nature but consisted of improvements in quality and focus of actions taken.
Participating entrepreneurs described the effects of the upCAT program to be a more
focused approach, a better structuring of entrepreneurial action, a professionalization
and overall a better structured startup.

6

Discussion of Results

Overall the participants showed changes in entrepreneurial action (quantity and quality)
without relevant variance in their entrepreneurial intention. Accordingly these changes
in action cannot be allocated to changes in the entrepreneurial intention.
These findings contrast the intention-action theories and the common statement, that
intentions successfully predict behavior (Kim and Hunter, 1993).
However they are in line with the theoretical and practical perceptions of the socalled
intention action gap.
Many authors tried to empirically prove the predictive value of intention for different
behaviors or e.g. entrepreneurial action. Result show that for example intention remains
a signiﬁcant, unbiased predictor fgor behavior (Lent et al. 1994) with a lager correlation
htan any other known facto (Rhodes and Bruijin 2013) while others (Ajzen 1987) con-
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clude that Explaining 30% of the variance in behavior compares favorably to the 10%
typically explained directly by trait measures or attitudes.
But in recent years the accuracy of this hypothesis has come under criticism. In a study
by Kolvereid and Isaksen (2006) intention explained 39,7 % of entrepreneurial behavior
and in 2001 Armitage and Conner found intention to be an explanation for about 25 %
of behavioral variance. As early as 1998 Sutton found a predictive relevance of 40-50
%. Hagger, Chatzisarantis and Biddle (2002) as well as McEachan, Conner, Taylor, &
Lawton (2011) and Symons Downs and Hausenblas (2005) found a point estimate of the
intention-behavior relationship of no more than r = 0.5. This situates intention within
the large effect size range for behavior (Cohen, 1992) however others like van Gelderen
et al. (2010) show that intention cannot explain the variance in entrepreneurial behavior
completely. A recent meta-analytic examination of experimental changes in intention–
behavior relationships even showed that medium-sized changes in intention resulted
only in trivial-sized changes in behavior (r = .06) (Rhodes and Dickau, 2012a).
Regarding entrepreneurship, entrepreneurial behavior and the relevance for entrepreneurship programs, these intention action correlations show that entrepreneurial behavior will not occur without at least some positive entrepreneurial intention. However the
limitations of the correlation and the proven intention action gap lead to the conclusion
that entrepreneurial intention does not necessarily result in entrepreneurial behavior.
Consequently intention must be seen as one necessarry antecedent for behavior and action – a conditio sine qua non for. On the other hand its predicitve value may not be
overrated and does have ist limits. In a lienear process of intention preceeding, forming
and causing action, intention does have a predictive value. Changes of intention allow to
a certain degree predicitons of behavior and actions. But in practice the predictive value
is limited.
In the case presented here, intention of all participant was already high. Also prior to the
entrepreneurship program at least some actions towards entrepreneurship had allready
been taken. These factors apparently result in the described failure of the classical intention-action-model. This suggests, that intention can reach a stage in the intent-actionprocess, where the influence of intention on action differs.
A similar concept of intention stages was described by Brannback et al (2007) that
found two phase changes in their research on entrepreneurial intention and action and
therefore define thre stages of intention: pre-intentions, goal-intentions and implantation-intentions.
But furthermore the results found here suggest that the connection between intention
and action is not a rather static and linear one but diverse factors and influences manifest themsleves.
In the current literature on behavioral psychology a wide range of other mediating factors besides intention and the antecedents described above are discussed (Rhodes and
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Dickau, 2012b). Among others action-state orientation and trait procrastination (van
Hooft et al 2005), moral norms and attitudes (Godin et al. 2005) as well as emotions
(Mohiyeddini et al. 2009) are discussed and evaluated for their relevance. However the
complex process in the intention-action-gap is not yet clearly defined and not all mediator factors and influences are described.
On the other hand some Authors suggest, that the intention and intention-action process
are rather shaped by reciprocal causation effects (Krueger et al. 2007) or follow a much
more complex and interlinked concept of intention and action evolvement like Bagozzi’s (Bagozzi et al 2003, Bagozzi and Warsaw 1990) theory of trying.

7

Conclusion

Combining the current discussion on intention and the intention action gap in literture
with the results of the research, intention clearly is not a suitable metric for measuring
effects and impacts of entrepreneurship programs – at least where nascent entrepreneurs
are focussed.
Other possible metrics linked to business performance, economic success or venture
creation are used in literature and could be alternative approaches. However these might
again be dependent from influences other than the entrepreneurship program at hand.
Short-term impact could furthermore be measured via entrepreneurial action arising in
the context of an entrepreneurship program. But as the entreprenurs participating in the
upCAT not solely reported a quantitative increase but also qualitative effects of the program, further research in this direction is necessarry in order to provide a general approach to measuring entrepreneurial actions.
Aside from the question how impact of entrepreneurship programs can be measured, the
conducted research and the above discussion demonstrate that entrepreneurship programs for nascent entrepreneurs should not singly focus on fostering entrepreneurial
intention or ist antecedents but rather embrace effectuational thinking (Sarasvathy,
2001) and strive towards transition into entrepreneurial action.
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Abstract
In this paper a technology knowledge transfer process between three higher education institutions and 16
enterprises is described, modelled and evaluated. In this research done from 2011 to 2014 three higher
education institutions (HEI) collaborated in searching and interpreting latest technology knowledge data
and transferring it to the enterprises. Each HEI had its main field of expertise and the research was done
in technology teams consisting of experts from every HEI. The teams exploited their existing national and
international networks and created new contacts to international universities, research centres and their
enterprise networks.
All the subjects for the technology knowledge transfer came from the need recognition made in the enterprises. Small and medium sized enterprises (SME) were the target group because of their known lack of
resources in technology knowledge acquisition. The absorptive capacity of the enterprises and the disseminative capacity of the HEIs had a significant role in the process. Knowledge transfer subjects were: automation, bioenergy and food processing technology.
Knowledge search proceeded in two phases. In first phase, research was wide-ranging. Focus was in new
innovations, technological changes and standard changes. In first phase the research consisted of 14 technology case studies. In addition to these 14 cases also 11 subcases with specific knowledge needs were
implemented in the second phase. In both phases the knowledge search consisted of many interlocked
actions. Different kind of demonstrations and pilots in the cases were found to be very efficient methods
in illustrating the benefits and challenges of the technologies.
Focused dialog between experts and enterprise representatives was the base for productive knowledge
transfer. That way the potential information channels and knowledge transfer methods were tested. All
the knowledge search, interpretation and transfer were made according to the regularly updated
knowledge search plan. The design science research was an effective paradigm to define and structure
both the technology knowledge transfer process and cases in technology transfer. The teams tested many
different dissemination methods according to the absorptive capacity of the enterprises so that different
kind of learners could assimilate useful knowledge.
In this paper the process is modelled based on the best practices detected in this research. The main outcome of this paper is the innovation oriented model for technology knowledge transfer in HEI-SME collaboration with a view to foster collaborative innovation. The model is evaluated from the HEIs’ and from
the enterprises’ point of view. This new model emphasizes the importance of need recognition, continuous dialog and targeted open innovation process as well as the importance of the impact for the enterprises. The model is intended especially for collaboration of HEIs and SMEs.
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1

Introduction

The traditional, linear technology transfer between enterprises and higher education
institutes (HEIs) has become to the end of its way. Today the collaboration between
universities and enterprises is much more diversified, open innovation targeting and
based on clear needs. The universities must create their own, regional technology
knowledge transfer models with more impact in order to foster collaborative innovations. The main goal of this paper is to develop functioning ways of technology
knowledge transfer between HEIs and SMEs, to identify the best practices and to model
them.
This research is conducted as a technology knowledge transfer process between three
higher education institutions and 16 enterprises with 25 cases. This paper presents the
research project, the created transfer model as well as the evaluation and the conclusions
of all these. Chapter 2 introduces the research framework and methods. In Chapter 3 the
collaboration between HEIs and SMEs is explained. In Chapter 4 the created transfer
model is introduced. In chapter 5 the created model is evaluated based on design science
research principles and innovation attributes. Chapter 6 concludes the results and presents also the future research interests and the limitations of the created model.

2

Research Framework and Methodology

Earlier technology transfer was based on linear models. Created and transferred technologies were based on research results of universities. Technologies were protected
and commercialised. Harmon et al. (1997) listed five types of technology transfer processes based on where the transferred technology was initiated, if the target enterprise of
the technology transfer was an existing one or formed for that purpose, and based on the
nature of the relation between the source and target of the transfer. These types are:
(1)

technology is created at the university and transferred to an existing enterprise

(2)

technology is created at the university and transferred to an existing enterprise
that is created for that purpose

(3)

technology is created at the university and sold to a venture capital enterprise

(4)

technology is created at the university and a new enterprise is created to sell it

(5)

technology is developed by the enterprise, but it needs help on specific fields
of expertise from the university to utilise the technology.
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Then in 2007, Perkmann and Walsh concluded that traditional technology transfer between universities and enterprises has focused mainly on IP rights, patents, licensing
and commercialization of the research results whereas the modern technology
knowledge transfer means much wider actions with different operation channels and
mechanisms. These channels and mechanisms are used to describe cognitive and social
paths of knowledge, information and other resources’ dissemination and further development in collaboration between enterprises and HEIs. (Perkmann and Walsh 2007)
Nowadays there is need for technology transfer models that are nonlinear, regionally
engaged and based on interaction and knowledge sharing between actors. The universities must change their technology transfer models from only push type to both push and
pull type models.
Technology transfer has come to its turning point in the 2020th century. Bradley et al.
bring out insufficiencies of traditional, linear technology transfer. They also point to
increasing importance of technology transfer for economic development and innovation.
Universities must create their own technology transfer models to support and boost their
research activities in order to better exploit them with the enterprises. (Bradley et al.
2013)
Buganza et al. (2014) conclude that the relationships between SMEs and universities
vary across the different phases. There are two main phenomena that explain why some
enterprises are more able than others to engage in complex collaborations with universities and research centers. The first phenomenon relates to step-by-step development,
trust, partner familiarity and technological familiarity. The enterprises that are able to
push the collaboration till the research phase follow a progressive collaboration model.
This increases the likelihood of a successful collaboration. The second phenomenon
relates to technology management and project management capabilities of the enterprises. These capabilities allow them to reduce the cost and risk associated with defining
their needs correctly, assessing the results and increasing the chances of a successful
collaboration. (Leino and Laine 2014, Buganza et al. 2014)
Laine et al. reported, piloted and tested a multidimensional process model for technology knowledge transfer. The first process model was used in scanning, searching and
interpreting international technology knowledge for SMEs. The technology knowledge
transfer process model was created by testing and piloting different phases and steps.
This first model was based on five steps:
›

Need recognition

›

Knowledge search plan

›

First knowledge search cycle

›

Detailed knowledge search

›

Evaluation
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The technology transfer processes were executed according to the model in 2009-2011.
After every step the detailed phases of the step were documented and the best practises
were detected. (Laine et al. 2015)
According to the experiences of testing and piloting the first model of technology transfer and collecting the best practices detected during the pilot the next phase of the technology transfer model developing was taken. The technology transfer model was decided to be developed in cooperation with two other universities. With this cooperation the
developing of the model could be possible to do with a larger research group and with a
wider sample group. At the same time the created technology transfer philosophy could
be disseminated to other universities of applied sciences. These identified developing
and dissemination goals led into the research project called Universities of Applied Sciences as interpreters of international technology knowledge transfer for SMEs.
In this research SMEs were chosen as target organisations because especially SMEs do
not usually have enough resources or background knowledge to search and utilise newest technology information. As one solution for this, the university experts can have
multifield, versatile expertise and at the same time they have the technology, research
and pedagogy competences to filter and interpret the technology knowledge in ways that
the SME representatives may utilise in their work. In other words university experts’
disseminative capacity is widely exploited. Altogether 16 technology enterprises were
chosen to participate this research and development project..

2.1 Goals for the Technology Transfer Development
In this research a wide-ranging group of experts coming from three universities worked
together in technology transfer by searching, filtering and interpreting the newest technology information. One of the goals of this research was to model and test the possibilities of this kind of a cooperation. By developing technology transfer from three universities’ point of view the functionality and general usability could be confirmed. This
ensures that after the developing phase the technology transfer process model may be
embedded as everyday activity of these universities and may also be adapted and applied in other universities.
The goals set for this research may be divided into the goals that should be achieved
during the research project and into the goals achieved by the research results after the
project. On long time period a technology transfer process model that improves technology knowledge of the universities and SMEs accelerates their operational preconditions. At the same time the SMEs learn how to exploit local universities of applied sciences in information search. While the university experts work as technology searchers,
filters and interpreters for the SMEs they also strengthen their own knowledge. This
leads to even better university education and ensures up-to-date professional skills of
the graduating students. Technology transfer strengthens the dialog between university
experts and SMEs in order to find new ways to cooperate. A wide research project fo-
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cusing on international technology transfer serves also the internationalization of the
universities, combining it with the regional influence efforts and that way with the internationalization ambitions of the SMEs.
The goals set to be achieved during the research project were:
(1)

To develop a technology transfer model suitable especially for the universities of applied sciences and embedding it to the universities participating this
research project.

(2)

To increase knowledge competences of the universities and SMEs and that
way to develop the searching and controlling of international technology
knowledge.

(3)

To create such a multiregional model for wide-ranging university experts’
cooperation that enables finding and interpreting as comprehensive technology answers as possible to the SMEs’ needs.

In this research the case studies were used to best practise identification. The cross sectional study based on 25 case studies was used to develop the technology transfer model
suitable especially for SMEs and for the universities of applied sciences (UAS).

2.2 Absorptive Capacity
A widely discussed subject by scholars is enterprises’ ability to exploit and use new
knowledge. Enterprises need a certain level of internal resources or absorptive capacity
to be able to access certain external knowledge. Absorptive capacity is seen as a threshold factor in the effectiveness of university-industry interaction.
Two factors affect an enterprise’s incentives to learning and ability to apply new
knowledge, quantity of knowledge and difficulty (cost) of learning (Cohen et al. 1990,
Nieto et al. 2005). Absorptive capacity is the ability of an enterprise to recognize the
value of new, external information, assimilate it, and apply it to commercial ends (Cohen et al. 1990). Learning is determined by the characteristics of the knowledge. Level
of complexity and suitability to enterprise’s absorptive capacity are important. There
exists a significant positive relationship between absorptive capacity and innovative
effort of an enterprise (Nieto et al. 2005).
Disseminative capacity is the counterpart of absorptive capacity and it is a competence
of the knowledge source. Kuiken et al. (2011) define dissemination capacity as the capacity of an organization or institute to transform its knowledge into value for other
actors in its network with a commercial and/or learning purpose. The key components
of the definition of Kuiken et al. (2011) are the purpose on knowledge transfer, the
transformation of knowledge, the importance of valuable knowledge from a respectable
source and issues of network and inter-organizational dynamics.
Efficient knowledge sharing is not only dependent on the recipients’ absorptive capacity
(Cohen et al. 1990) but demands a collaborative effort, implying that it depends also
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very much on the knowledge sender’s attitude and behavior. Sharing of knowledge depends on the ability of the source to communicate his/her knowledge in a way the receiver can understand (Minbaeva et al. 2004). Szulanski (1996) argues that disseminative capacity is dependent on both the ability and willingness of knowledge senders to
share knowledge. Disseminative capacity can be formulated also as question, how well
university understands the needs of enterprises.

2.3 Design Science Research
Design science research is a research method based on problem solving paradigm. Design science research processes focus on innovative results that raise from design and
construction creativity of humans and have clearly recognized needs. Design science
research also tries to identify the creativity of designers and engineers and to focus it in
application development. (Hevner and Chatterjee 2010)
March and Smith (1995) deal with design science research via research activities and
research outputs. The artifacts of the process, like constructs, models, methods, and
pragmatic instantiations, are seen as the research outputs. It can be stated that in engineering sciences the artificial phenomena take much larger role than the natural phenomena. Combining artificial phenomena with human creativity leads to artifacts designed to meet the needs of the subject. The research activities like build, evaluate, theorize, and justify, are seen as the other dimension in March’s and Smith’s paper. The
artifacts like systems, devices and applications are built and evaluated as goal-orientedly
as possible. At the same time these artifacts are theorized and the theories are justified.
(March et al. 1995)
Hevner et al. (2004) state that in design science research the novel knowledge and understanding come from the design process of an artifact. They determine very clear
guidelines for design science research process:
(1)

Design as an artifact

(2)

Problem relevance

(3)

Design evaluation

(4)

Research contributions

(5)

Research rigor

(6)

Design as a search process

(7)

Communication of research

First of all, the whole design science research process rests on an idea of an artifact that
should be designed. Next, it is very important to make sure and indicate that the problem is relevant. The problem relevance should be defined for example by comparing the
present state and the future state of the artifact and then by defining the relevance of the
change between these states (Hevner et al. 2004).
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The evaluation phase of the design is based on analysis of the artifact’s usefulness, quality or/and effectiveness. The evaluation methods may be observational, analytical, experimental or descriptive. In design science research there must always be a clear result
like new artifact, new knowledge and/or novel method. Research rigor refer to the rigorous construction and evaluation methods used in the research work. Choosing the
appropriate techniques to design and methods to test and evaluate the artifact is crucial
(Hevner and Chatterjee 2010).
Eventually the whole design process is a knowledge search process where useful and
available methods are used to find requisite information needed to accomplish as practical solution as possible. After the design process it is essential to introduce all the significant knowledge of the design work to both technology-oriented and managementoriented groups of interest (Hevner et al. 2004).

3

Research Implementation

Technology knowledge transfer research project was implemented through case studies
where SMEs could exploit the research knowledge and international connections of the
universities. In order to achieve as meaningful learning outcomes as possible, all the
SMEs participating this research were interviewed by the university experts. In the interviews the core technology knowledge needs of the enterprises were recognized. By
combining recognized needs the main topics for the case studies were identified. This
kind of need recognition follows the procedures of design science research.
Case studies consisted of both general knowledge needs and
tain technology application possibilities. The research plan
strength of the interviews, identified cases and known
knowledge sources. The identified main topics for the case
bioenergy and food processing technology.

specific questions of cerwas put together on the
international technology
studies were automation,

First there were 14 case studies in this research. The subjects of case studies were combinations of similar knowledge needs recognized in several enterprises. During the specific knowledge search some of the case studies were divided into separate subcases so
that in total this research consisted of 25 cases and subcases. Subcases under each case
were based on the same technology but they demanded different kind of specific
knowledge.

3.1 Iterative Actions
In this research the knowledge search was executed iteratively in two phases. The first
phase was wide-ranging with the focus on new innovations, technological changes,
standard changes and in suitable events, seminars and conferences. Then the focus of
the second phase was in deeper and more precise cases which were sifted from subjects
of the first phase. Both phases contained many actions performed interlocked. Especial-

344

ly in the second phase the modus operandi was iterative as the specific knowledge
search was executed in cycles. After every search cycle there was a knowledge transfer
point where the enterprise representatives could assimilate the information and identify
more precise knowledge needs.
The knowledge search was done in teams consisting of experts from participating universities. The teams exploited their existing national and international networks and
build new contacts to international universities, research centres and their company
networks.
Continuing and focused dialog between experts and enterprise representatives was the
base for productive knowledge search. That way the potential information channels and
knowledge transfer methods were tested. The plan for knowledge search was updated
regularly according to the hopes and needs coming from the enterprises. When in one
case the experts only had to update their expertise, in other case they had to do deeper
and wider research to assimilate new knowledge. At the same time their expertise accumulated significantly. The action plan for this research project is shown in figure 1.

Figure 1: Action plan for the research project of technology knowledge transfer

3.2 Knowledge Search
The technology knowledge search was conducted through knowledge search visits, literature reviews and expert interviews. Different kind of fairs and seminars were good
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destinations for knowledge search of applied research while international conferences,
international partner universities and their research institution partners worked as easily
approachable sources of the newest technology knowledge.
In this research the knowledge search visits were made to diverse and moderately goaloriented destinations. The knowledge search on these visits was focused on wideranging trends and maturity of the technologies but at the same time some specific answers were also searched for detailed needs of the enterprises. Especially fairs were
discovered to be were effective knowledge sources especially when the knowledge
needs and specific questions were clearly defined beforehand. The fairs showed very
graphically different research results that may be applied to the processes or products of
the enterprises attending this research project.
The conferences are sources of more scientific research results which usually take more
time to be applied in SMEs. At the same time the conferences were found to be good
places to network and find new international partners.
Literature reviews were used to study newest technology research results and for example patent applications. The most useful articles were found to be those with examples
of applying the technologies in real environments with tangible subjects. These articles
showed quickly how the technology could be exploited and what are the challenges of
applying it. Also different device suppliers are publishing more and more articles about
their devices, solutions and piloting them. Although these articles give specific information of the device functions they are always also marketing materials, which should
be considered critically.
The expert interviews in this research were made with known experts, partners and device suppliers. These interviews were found to be very informative especially in the
early days of the study. The starting point for the study and the technology ability of the
moment were easy to sketch with the expert interviews. They were also very helpful
when finding answers to questions emerging from articles, seminars and fairs. Expert
interviews gave always some tacit knowledge too.

3.3 Knowledge Transfer
At the beginning of this research the potential knowledge dissemination methods were
listed:
›

written reports

›

workshops

›

webinars

›

enterprise specific knowledge transfer meetings and expert’s reports

›

technology demonstrations

›

figures and videos with commentary
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›

expert floors

›

case descriptions

›

events in the enterprises

›

technology application pilots

During the knowledge search actions it became clear that all the written material should
have its own platform where all the participants may study and utilize it. For this purpose a knowledge sharing platform was created to university’s virtual learning environment. The knowledge sharing platform opened to the enterprises also possibilities to
study subjects, cases and materials which they did not name as their core technology
knowledge needs.
One of the key knowledge dissemination methods in this research project was demonstrating. General demonstrations of certain technologies were generated to universities’
laboratories. With these demonstrations the basic features, the requirements and the
potentiality of the technologies were illustrated. Some specific demonstrations were
generated according to the hopes of the enterprises. They were used to demonstrate how
the technology could be applied to solve certain problem. The demonstrations were presented in seminars and workshops but also in enterprise specific meetings. The participants gave very positive feedback about the demonstrations. The demonstrations are a
good way to concretise the potentiality of the technologies but they also highlight the
challenges of using the technology and exclude the unsuitable solutions.
The expert’s reports written according to the demonstrations give the enterprises tangible knowledge for their specific needs. The reports are used as guidance in decision
making of investments and developments.
The seminars and workshops were organized around certain technologies. The universities’ experts and device suppliers’ representatives presented different kind of technologies, applications and demonstration in these events. The most demanding challenge in
organizing seminars and workshops is to get reasonable amount of participants. When
the distance from the workplace to the seminar place is significant, like over an hour per
way, the seminar may take all of the working day and it is surely too long for an SME
participant. It is important to convince these participants that it is useful for them to participate. The seminar and workshops got also very good feedback, mostly because of the
application examples and demonstrations.

3.4 Case Example: 3D imaging for measuring Geometrical
Characteristics of Reinforcing Bar
As a case example of this research project a technology knowledge transfer process and
an innovation path of 3D imaging for measuring geometrical characteristics of reinforcing bar is described in this chapter. This case started with several enterprises which
needed to get familiar with possibilities to use 3D imaging technologies in quality con-
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trol of their products. The university machine vision experts used their existing
knowledge and enhanced it in order to develop illustrative demonstrations of using 3D
imaging in quality control. According to these demonstrations one enterprise hoped to
have a more specific example of using 3D imaging in quality control of their product,
reinforcing bar (re-bar) and in speeding up the measurement process.
This started the second phase where the specific 3D imaging technologies were studied
and tested in order to find a suitable solution for measuring the re-bars. None of the
known 3D imaging techniques did not give the 3D model as accurate as needed. The
whole specific knowledge search with a pilot system as a set goal was a design science
research process which aimed to an innovative 3D imaging system for measuring geometrical characteristics of re-bars.
The designing of the re-bar 3D imaging system is based on testing the different imaging
and lighting methods. These tests showed that imaging technique based on silhouette
imaging is the best way to perform measurements that would achieve requirements set
by the standard. This innovative imaging system is based on a combination of 10 Mpix
machine vision camera, telecentric optics, backlight and a stepping motor which rotates
the re-bar rod. The camera images the re-bar from 400 different directions and the computer software made for this purpose analyzes them. The software processes the images
and creates an accurate 3D-model as a result from which every geometrical characteristic can be measured. The measurement system was evaluated by using it parallel with
the former measurement system (caliper). At the same time the evaluation was also
made by comparing the results to measuring results from a certified measurer. The 3D
imaging system for measuring geometrical characteristics of reinforcing bar is now in
use and will be developed further based on user experiences. (Valo et al. 2013).

4

Innovatoin oriented Model for Technology Transfer

Based on the case studies in this research project the best practises were identified. The
cross sectional study of all the case studies and best practices led to the development of
the Innovation oriented model for technology knowledge transfer in HEI-SME collaboration (Figure 2).
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Figure 2: Innovation oriented model for technology knowledge transfer in HEI-SME collaboration

The key element of successful HEI-SME -cooperation is to understand the business environment of SMEs from their perspective. SMEs have limited resources for development and they usually do not have own R&D -department – often not even one person
whose main job R&D would be. Generally SMEs know already a potential end customer at the beginning of the development work. SMEs rely largely on device vendors
as problem solvers. There are, however, situations where the enterprises try to expand
their knowledge and recognize that external support is needed to acquire the necessary
knowledge and know-how. HEI is an independent source of information and
knowledge. This forms the basis for HEI-SME collaboration.
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When the discussion on technology knowledge transfer cooperation starts, the SME has
a vision of the knowledge it is looking for with the support of the HEI. The enterprise is
interested in finding a solution to their problem, but the challenge for the HEI is to identify the real problem. The recognition of the relevant problem and actual need for
knowledge in the SME is essential that the HEI can nominate right experts (Figure 2)
for the knowledge search in order to ensure a successful output. The experts can came
from several HEIs. The technology knowledge transfer process starts with the first discussion (Figure 2).
The end result of the need recognition process is a project plan and cooperation agreement. It is essential to have the appropriate expertise and decision-making ability from
both parties (HEI and SME) at the discussion table. The HEI shall be able to have the
flexibility to promote enterprise development projects without unnecessary bureaucracy.
The future business potential of the enterprise should be the point of view in the need
recognition process. Continuous partnership should be the target rather than the onetime projects. New needs will be often recognized during the ongoing knowledge transfer project. In many cases the collaboration will continue with new or related subjects
later.
It is important to use several information channels (Figure 2) because the technology
knowledge needs of enterprises are so various. The HEI should make strategic choices
on the technology areas in which it would actually produce new knowledge and new
information itself and on the areas in which it actively monitors. The strength of the
universities of applied sciences is that they are mostly multidisciplinary institutions.
New innovations in SMEs are often generated using technologies that have been applied
in some other industries. Important sources of technology knowledge are also other
companies. In particular, small and medium-sized businesses, who have limited resources and the pressure to success in each technology transfer project, favor already
tried and tested technologies by applying them in their product and production innovations. In an SME a new technology does not often mean a really new radical technology
but a new kind of application. The skill to acquire the necessary knowledge in a variety
of different sources and use it to fulfill the knowledge needs of the partner enterprise are
essential skills of the experts of a HEI.
HEI’s experts have the responsibility to choose the channels used in phase 1 knowledge
search to ensure that it is wide-ranging to meet the case. For this reason it is named
PUSH-type action in the developed model (figure 2). In the beginning of the knowledge
transfer project also the technology transfer practices used during the process must be
agreed. Who will keep touch to whom and with what intensity as well as how the project will be reported? All decision making which directs the further steps of the
knowledge transfer project needs to take place in the enterprise. The technology data of
phase 1 (figure 2) will be transferred simultaneously directly to the customer SME as
well as disseminated outside to other enterprises. In phase 2 the knowledge search is
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enterprise specific and the technology data is transferred to the customer only. It is
named PULL-type action in the developed model (figure 2) because the search and the
dissemination is done specifically as answers to the questions and needs of the enterprise.
The most considerable things in choosing the knowledge dissemination practices are the
expectations of the enterprises, the success of the previous experiences as well as the
disseminative capacity of the HEI together with the pedagogic skills and interests of the
experts. As educational institutions the universities of applied sciences have the advantage that the experts have pedagogic skills and experience of often a variety of dissemination methods. It is important, however, to discuss with the enterprises at various
stages of the project what dissemination methods would help them to use the information effectively. Lack of implementation can ruin the whole end result.
HEIs which do not belong in the top level producers of new knowledge can do much
exploitable applied research to the industry. The ability to apply technology to the needs
of your business will determine the outcome. The technology knowledge transfer process is complex, iterative, multi-directional and depends heavily on the parties’ existing
knowledge, beliefs and experiences. The performance should be measured from the
enterprise’s point of view.
The time horizon of the various technology knowledge transfer projects can differ from
the immediate launch of a new product to years of decisive strategic knowledge construction. The key question in technology knowledge transfer process is how to ensure
the enterprise’s ability to effectively use the new technologies and to take advantage of
it; it is at the same time question about the enterprise’s absorptive capacity and HEI’s
disseminative capacity. The SME's own commitment and participation are thus the key
elements to a successful outcome. HEI shall use suitable dissemination methods and
channels to ensure that the enterprise understands the results and will be able to exploit
the new knowledge. Their adoption and usage of the new knowledge will remain the
responsibility of the enterprise. Because the enterprise has decided to acquire
knowledge from outside it is likely that its staff do not have corresponding knowledge
as the HEI’s experts. Direct communication between people has an essential role in successful knowledge transfer process. Only rarely a mere written report is enough even
that is also important.

5

Evaluation of the Model

In this Innovation oriented model for technology knowledge transfer in HEI-SME collaboration (figure 2) the technology transfer research process is clearly non-linear. The
subjects for the research and technology knowledge search are based on strictly identified needs and are coming straightly from the enterprises. Both the technology
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knowledge search and the research based on the search results are iterative and have
many evaluation points.
Demonstrating and piloting are essential dissemination methods in the technology transfer process. When the need and the purpose of a demonstration or a pilot is identified
the research activities of a design science research process may be implemented. Implementation gives the creative humans possibilities to design new innovative demonstrations and pilots to make the advantages of a certain technology as apparent as possible. The design science research is found to be very effective paradigm to define and
structure both the technology knowledge transfer process and cases in technology transfer.
The innovation oriented model for technology knowledge transfer in HEI-SME collaboration introduced in this paper, is a new approach for need- and dialogue-based technology knowledge transfer. This model:
(1)

is focused especially on small and medium sized enterprises (SMEs).

(2)

is non-linear with need recognition and many iterative cycles.

(3)

is not just about searching and disseminating knowledge passively but also
(a) combining existent knowledge with new searched knowledge.
(b) demonstrating the possibilities of the technologies based on searched and
interpreted technology knowledge.
(c) piloting the technologies in real cases of the enterprises.
(d) transferring the knowledge interactively and iteratively in order to find
answers and new innovations.

(4)

deepens the collaboration between the HEIs and the SMEs while the model
actions proceed and
(a) increases the responsibility of the enterprises.
(b) supports push to pull transformation of the technology knowledge transfer.

(5)

takes the absorptive capacity of the enterprise into account
(a) by demonstrating and piloting the technologies based on the needs and on
the absorptive capacity of the enterprise.
(b) by transferring the technologically interpreted and analyzed knowledge
by the experts with dissemination skills.

Absorptive capacity theory and design science research method impacted highly into
this research. They affected not only to the selection and designing of the cases, but also
to the modelling of the technology knowledge transfer process. The strength of the
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modelling was in adequate amount of cases which were also evaluated. With case evaluation the best practices were detected.
First of all, the cases were based on an idea of an artifact that should be designed. In
discussions between experts and enterprises it was made sure and indicated that the
problem was relevant. The problem relevance was defined by comparing the present
state and the future state of the artifact, impact of the artifact and its utilization, and then
by defining the relevance of the change between current and future states like Hevner et
al. (2004) stated.
The evaluation phase of case design was based on analysis of the artifact’s usefulness,
quality or/and effectiveness. The evaluation methods were observational, analytical, and
experimental. In all cases there was a must to be a clear result like new artifact, new
knowledge and/or novel method. Choosing the appropriate techniques to design and
methods to test and evaluate the artifact was crucial, like noticed by Hevner and Chatterjee (2010).
Eventually the whole design process of a case was a knowledge search process where
useful and available methods were used to find requisite information needed to accomplish as practical solution as possible. After the design process it was essential to introduce all the significant knowledge of the design work to both technology-oriented and
management-oriented groups of interest. This demanded both absorptive capacity of the
SMEs and appropriate disseminative capacity of the HEIs. This supported findings of
Hevner et al. (2004).
The cross sectional study based on 25 case studies was used to develop the technology
transfer model suitable especially for SMEs and UASs. 25 case studies was a sufficient
amount in order to make generalizations to the model.
Rogers (1995) listed five attributes that many widely adopted innovations have: it adds
value for the user of the innovation, it is compatible with the values and needs of the
user, it is simple to understand, it can be tested without total commitment to it, and the
results of using the innovation are visible for the user and observers as well. The innovation oriented model for technology knowledge transfer in HEI-SME collaboration
introduced in this paper adds value for SMEs involved by accumulating the knowledge
base of the enterprise. Because the model is nonlinear and based on interaction and new
combinations of knowledge the SMEs can find even something they did not know they
were looking for. New networks can add value also in the future. So, it is not only what
has been created so far but also building potential and capacity for the future. Compatibility with values is not as clear, despite that solving SMEs problems and aiming to new
innovations is very attractive way to tempt SMEs to participate into the process. Although the process may look complex and the subjects can be very complex, the process
is simple with two cycles and interaction. A lot of the complexity is handled by the
HEIs. However, level of commitment in the target SMEs must be raised during the process. Triability is based on discussions in the beginning of the process and on the two
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cycles. If the SME is not willing to continue at some point of the process, it can withdraw from the process. Visibility of the results is seen in SME when it uses the
knowledge in a new product, service or process development. Results are visible for
larger public via publications, seminars, etc. and also when new products or services are
released. Process innovations are seldom published. All together it can be seen from
above that the created technology transfer model has properties that Rogers listed to be
properties diffused innovations typically have.
One part of the model worth mentioning in this evaluation chapter are the technology
demonstrations and pilots. They were found to give illustrative information and also to
show the challenges of applying the technology. The SME participants gave very positive feedback about the demonstrations and the pilots.

6

Conclusions and Recommendations

This research project of developing the innovation oriented model for technology
knowledge transfer in HEI-SME collaboration was influenced by design science research. The model was created by studying existing action models, experimenting selected models as well as evaluating realized actions and identified best practises used in
the technology knowledge transfer cases. The model is not just researching or just researching and creating innovations but also evaluating the research results and innovations. Therefore, according to this also the technology knowledge transfer actions based
on the model follow the design science research methodology. Success of the case studies on the first knowledge transfer cycle could easily be detected on ground of large
group of subcases risen from the case studies.
There are some limitations for the study. The model is created for collaboration between
SMEs and HEIs, especially UASs and their networks. It may not be generalisable to
other fields of collaboration. There may be differences between SMEs. Like, some enterprises may be more entrepreneurial and have more positive and pragmatic approach
towards new product, service and process development. The model fits for these SMEs.
The model was created and tested with traditional fields of industry. This research takes
no stand on collaboration with startups for example. The model is always a simplification of real world. Therefore it must be applied in context.
The future research interests on this field cover testing with startups and other modern
fields of industry. The model should also be piloted on the other fields of operation like
on the field of well-being enhancing technologies or on more service-oriented areas of
business.
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University Spin-offs in Japan Compared
with those in China
Masayuki Kondo
Graduate School of Environment and Information Sciences, Yokohama National University

Abstract
The Japanese Government has launched a plan to create 1,000 university spin-offs in the next three years
in 2001 and more than 2,000 university spin-offs were established up to 2009. However, their economic
performances have not been good. In contrast, in China some university spin-offs have grown to large
multinational companies.
This paper aims to clarify the state of the differences between the economic performances of Japanese
university spin-offs and those of Chinese university spin-offs and to find out the reasons of the differences.
This paper compares Japanese university spin-offs with Chinese university spin-offs regarding their performances using publicized government data and to identify the reasons why they show different economic performances from the viewpoints of the differences of the natures of university spin-offs, of the
differences of the roles of universities and the differences of government policies in the two countries.
This paper has found out that the economic impacts of university spin-offs are much larger in China than
in Japan though the number of university spin-offs does not differ much between the two countries. This
large difference in economic performance could be explained by the differences in the two countries below.
The meanings of a university spin-off are different between the two countries. In Japan, a university spinoff has some relation, especially technology-related relation with its mother university. In China, a university spin-off is a company of a university.
The roles of universities in national innovation systems are different. While Japanese universities have a
small share domestic patents, Chinese universities have a large share in domestic patents. Because of the
legacy of a planned economy of China, the industry sector, which used to be a manufacturing sector and
had no R&D capabilities, is still not strong technologically.
The way of supporting university spin-offs is also different between the two countries. In Japan, national
universities are well supported and well regulated by the Ministry of Education, Sports, Culture, Science
and Technology (MEXT). In China, universities are free to invest and make profits though government
supports to universities are limited; and universities as well as local governments act along the line of the
central government strategy to foster and develop university spin-offs.
Keywords
university spin-offs, Japan, China, government policies, economic performance

1

Introduction

Many experts expect that new start-ups will play an important role in Japan in the 21st
century. Among the new start-ups, it is widely expected that university spin-offs will
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lead Japan’s high-tech in the 21st century. The Japanese government launched a plan in
2001 to create 1,000 university spin-offs in the next three years and has implemented
various policy measures to promote spinning off from universities.
Regarding the role of universities, Etzkowitz et al. (2000) point out that universities are
becoming entrepreneurial, that technology transfer from universities to industry is pervasive in the United States and that university spin-offs are increasing in Europe, including the United Kingdom. Jewkes et al. (1969) also argue that universities need to possess public service functions in addition to education and independent research.
In Japan, the number of university spin-offs created sharply increased in the 2000s
compared with the 1990s as Kondo (2004) points out. In 2000s, more than one hundred
university spin-offs were created each year (see Figure 1). However, the number decreased in the latter half of the 2000s, though it picked up again in 2011.
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Fig. 1: Number of University Spin-offs in Japan

This paper, after explaining the analytical framework of this paper, compares Japanese
universities with Chinese universities first. The papaer discusses the nature of universities and their role in the national innovation system (NIS) in Japan and in China. Then,
the paper compares Japanese university spin-offs with Chinese ones. The analysis covers definition, government policies, governing structures and economic impacts. The
paper finds that there are no major differences between Japanese universities and Chinese ones except that Chinese universities have a large share in domestic patents. Then,
it finds that the numbers of university spin-offs are not different much between two
countries but that the economic impacts are quite different. Chinese university spin-offs
have large economic impacts. This difference comes from different government policies
and different competitive situations as well as differnt roles in the NIS and differnt natures of university spin-offs. Finally, the paper makes concluding remarks.
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2

Research Framework and Methodology

The research framework of this paper is as shown in Figure 2 below. The difference of
the economic performances of university spin-offs is due to the three main factors: the
nature of universities and their role in the national innovation systems, the nature of university spin-offs and their relations to their papent universities and government policies
and governing structures. Government policies affect the nature of universities and their
role in the national innovation systems and the nature of university spin-offs and their
relations to their papent universities. The nature of universities and their role in the national innovation systems affect the nature of university spin-offs and their relations to
their papent universities.

Fig.2: Analytical Framework

The research approach is rather fact finding than hypothesis proving. No prior hypothesies were made.
The research method is both quantitative and qualitative. Whem numerical data is available, such data is used for the analysis of this paper. Otherwise qunalitative discussion is
employed.

3

Japan-China comparison of Universities

3.1 Universities
Before discussing university spin-offs, current situations of universities are discussed in
this section. Universities are the base for university spin-offs.
In Japan, there were 782 universities in 2013FY, out of which 86 ones were national
universities financed and supervised by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) according to MEXT (2013). These national univesities
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became autonomous in April 2004. The rest were 90 public universities that were financed and supervised by local governments and 606 private universities.
In China, there were 1,079 universities of which 73 ones were supervised by the Ministry of Education and 33 ones were supervised by the other ministries according to
JST (2011) in 2008. The rest were 533 public universities supervised by local government education sections, 71 public ones supervised by the other sections of local governments and 369 private universities. Around 700 universities conduct research and
development (R&D).
Thus, as far as the number of national universities concerns, there are no big differences
between Japan and China. The diference is as follows. In Japan there were many private
universities and a small number of public universities, while in China there are many
public universities and a smaller number of private universities.

3.2 The roles of Universities in the National Innovation System
In this section, the roles of universities in the national innovation systems are examined
based on Kondo (2012).
In Japan, the university sector conducted 18.1 percent of national R&D in 2007. In China, the university sector conducted only 8.5 percent of national R&D in 2007. By R&D
stages, in Japan, the university sector conducted 48.5 percent of basic research, 19.0
percent of applied research and 1.7 percent of development in the national innovation
system. In China, the university sector conducted 49.5 percent of basic research, 12.9
percent of applied research and 2.2 percent of development in the national innovation
system.
Thus, the role of the university sector in R&D total is small in China compared to Japan
in the national innovation system. The role in basic research is almost the same in Japan and China and the role in applied research is a little smaller in China than in Japan.
For patents, in Japan, the university sector applied for 7,151 patents in 2009 according
to Japan Patent Agency (2010), while it applied for 20,301 patents in China in 2007
according to JST (2011). In Japan, the share of the university sector in patent application in the national innovation system was only 2.4 percent, while it was 13.3 percent in
China. Thus, for patent application, the university sector plays a large role in China
compared to Japan.
The concentration of patent application in top universities was similar in the two countries. In Japan, the share of top 10 universities was 39 percent and that of top 20 universities was 54 percent; in China, the share of top 10 universities was 38 percent and that
of top 20 universities was 53 percent.
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4

Japan-China comparsion of University spin-offs

4.1 Definition
When discussing university spin-offs, their definition is necessary. Unfortunately, the
definition is quite different between Japan and China.
In Japan, based on the first comprehensive survey on university spin-offs by the author
and Prof. Kikumoto of Tsukuba University in 2001, university spin-offs are defined,
non-exclusively, according to the relationship with their mother universities (Kondo
(2005)):
(1)

technology-related --- the case where a new start-up company is founded based on research results of universities or technologies acquired at universities,

(2)

human-resource-related --- the case where faculty members, technical staff or
students 1 establish a new start-up company or they are deeply involved in its
foundation, and

(3)

capital-related --- the case where universities or university-related organizations provide initial capital or universities play an intermediary role between
founders and investors.

In China, a formal definition is not found but necessary conditions for preferential tax
treatment of university spin-offs are found (Nishizaki (2009)). They are:
(1)

A university invests in that university spin-off.

(2)

A university is responsible for the management of that university spin-off.

(3)

The profit of that university spin-off goes to a university.

Thus, Chinese university spin-offs are on one hand, markedly different from Japanese
university spin-offs, since Japanese universities cannot invest in companies in general
and must not responsible for company management. On the other hand, there are many
start-up companies in China that are considered to be university spin-offs from the definition of university spin-offs in Japan.

4.2 Government Policies
Both in Japan and China, governments encourage universities to spin off companies and
support university spin-offs. However, the contents of promoting policies are different.
In Japan, the government provides R&D funding for researchers who intend to start up
companies. The government also establishes Venture Business Laboratories (VBL) to
accommodate post-doctoral fellows preparing to start up a company by providing R&D

1

In the case where a new start-up company is founded by a student, that company is established within a year after graduation or the
founder remains as a student after starting up a company.
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funding, consulting services and salary and incubators to accommodate new university
spin-off s on campus. In addition, the government tries to establish a network of advisory organizations, marketing organizations, financial institutions and so on to support
university spin-offs.
The government regulates university activities, especially those of national universities.
Basically, a university itself is not allowed to invest in a company although patent royalty can be received in the form of equities. Though human resource management of universities is up to university management, it is quite difficult for a faculty member to
become a chief executive officer (CEO) of a company.
In China, the government encourages universities to establish high-tech companies and
assists universities to construct university science parks and incubators. Local governments establish venture capital funds and invest in university spin-offs collaborating
with universities.
For regulation, the government started the separation of university management from
university spin-off management starting from the 2000s.
The governing strucres of universities and local governments differe each other in Japan
and in China. In Japan, a president of a national university is apponted by a president
selection committee of each university besed on the votes of faculty members and office
clerks. A head of a local goverment is elected by the voting of the residents in that region. Thus, the central goverment policy is not implemented in a straight way in a national university nor a local goverment.
In China, a Communist Party secretary has a position in a national university and in a
local goverment. This secretary is appointed by the central goverment. Thus, the central
goverment policy is not implemented in a straight way in a national university and a local goverment.

4.3 University spin-offs and their impacts
In order to compare Japanese university spin-offs with Chinese ones, some consideration is required. First, since Japanese university spin-offs are technology oriented from
the definition, comparable Chinese counterparts are science-and-technology (S&T) university spin-offs. Mere retail companies and so on are excluded. Second, since the Chinese university spin-off data is collected by the Ministry of Education, the author supposes that that data is only for the universities supervised by the Ministry of Education.
Thus, comparable Japanese university spin-off data is the data on national universities.
The numbers of university spin-offs are similar in Japan and in China. In Japan, 1,345
university spin-offs were created from national universities up to the end of 2008FY
(March 2009) (Table 1). In China, 1,185 S&T university spin-offs existed in 2007.
However, the difference is large when it comes to economic impacts. In Japan, the sales
amount of university spin-offs from all universities was estimated around 270 billion
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Japanese yen; in China, the sales amount of S&T university spin-offs was 1,825.6 billion Japanese yen when using the 2007 annual average exchange rate of 15.47 Japanese
yen/ Chinese yuan. The number of employees of university spin-offs from all universities in Japan was estimated around 17,000 in 2008. In China, that number of employees
of all university spin-offs was 160,652 in 2007. The discussion on success factors of
Chinese university spin-offs can be found in Kondo (2003).
Japan (2008FY)

China (2007)

National

All

S&T

All

University
Spin-offs

1,345

1,963

1,185

3,665

Sales

-

(estimated)

1,825.6

2,124.9

around 270

(118,012 million Chinese
yuan)

(137,356 million
Chinese yuan)

-

-

183.4

(# of accumulated establishments.
Around 10 % ceased to exist. )

(billion Japanese yen)
Net profit

-

(billion Japanese yen)
#
of
employees

(11,853 million
Chinese yuan)
-

(estimated)

-

160,652

around 17,000

Source: Kondo, M., University-Industry-Government Collaboration in China (in Japanese), J of Science
Policy and Research Management, Vol. 25, No. ¾, pp.311-322 (2012). Some data were revised by the
author.

Table 1: University Spin-offs in Japan and China

One example of Chinese S&T university spin-offs is Founder Group of Beijing University established in 1986. It consists of 30 companies, of which 6 companies are listed in
stock exchange markets. The number of employees is moret than 35 thousand. The total
income was RMB 68.0 billion (1,081 billion Japanese yen when using the 2013 annual
average exchange rate of 15.90 Japanese yen/ Chinese yuan) in in 2013. The total assets
was RMB 96.0 billion (1,526 billion Japanese yen) in 2013.
One example of Japanese university spin-offs is CYBERDYNE Inc. established in
2004. Its main product is a robot suits. Its stocks are listed in a stock exchange market.
The total income was 456 million Japanese yen in 2014. The capital was 16.5 billion
Japanese yen in 2014.

5

Concluding remarks

This paper has found out that the economic impacts of university spin-offs are much
larger in China than in Japan though the number of university spin-offs does not differ
much between the two countries.
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The meaning of a university spin-off is different between the two countries. In Japan, a
university spin-off has some relation, especially technology-related relation with its
mother university. In China, a university spin-off is a company of a university.
The way of supporting university spin-offs is also different between the two countries.
In Japan, national universities are well supported and well regulated by the Ministry of
Education, Sports, Culture, Science and Technology (MEXT). In China, universities are
free to invest and make profits. Both universities and local governments act along the
line of the central government.
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Abstract
An institution engaged in fostering and nourishing an entrepreneurial ecosystem (EES) must be strong
and grounded in its own entrepreneurial culture. In the development of an environment where knowledge
is optimised, new discoveries are generated and people are transformed, an entrepreneurial university
(Entre-U) must clearly demonstrate a stimulated heartland, strong commitment and capacity. The main
aim of this study is to explore the role of an Entre-U in supporting and developing EES.
Recently, there is a hype surrounding call for regional economic development in order to strengthen EES.
This article therefore highlights the ways an Entre-U can contribute to fostering EES and contains good
practices from different domains: enterprise and entrepreneurship initiatives, start-up support, knowledge
and technology transfer projects, and university-industry collaborations. Thus, EES constitutes series of
factors: markets, policy and culture.
The paper is based on a case study of the University of Huddersfield (UoH), a Yorkshire and Humber
(Y&H) region-based institution. Since the study is based on the experience of the UoH, which operates in
the North England region where there is a historic centre for world-changing innovation in computing.
With the ICT capacity of the region among others, it is controvertibly axiomatic to claim that the paper
delivers a comprehendible and comprehensive synthesis of UK situation so as to increase our understanding of EES. The analysis of the best practices of the University’s entrepreneurial activity and enterprise
actions could possibly be a road to follow. Perhaps, varied policies such as the European Transnational
Cooperation have emphasised the need to exchange information, share experience and/or good practices
(EC, 2013, p. 6). Therefore, the empirical contribution is that it is not only beneficial to institutions and
businesses but also advantageous to many other nations as it can provide strategic implications for policy
makers in designing the appropriate policy to support ecosystem strategy.
Evidence from the findings indicates four-type models to foster EES, these are: university/academicoriented, economic-oriented, political-oriented and socio-cultural oriented. Substantially, this may enrich
our knowledge in understanding the concept better and thus add to the pool of knowledge in entrepreneurial literature.
Keywords
Entrepreneurial Ecosystem, Entrepreneurial University, University-Industry collaboration, Regional Development, European Framework, Triple Helix

1

Introduction

Progressively, higher education stakeholders are paying attention to seeking and identifying ways to promote EES, which therefore calls for studies that do not only account
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for political nexus, but to the interplay between higher education institutions (HEIs),
industry and the different policies. Besides, some scholars (e.g Graham, 2014, p. iv)
highlight that measures such as connectivity, culture, capacity and commitment to entrepreneurship and innovation that capture universities’ institutionalisation of entrepreneurship and innovation on regional and national entrepreneurial community are under
explored. Thus, findings from the MIT Skoltech Initiative report show that wider infrastructural features stimulate entrepreneurship and innovation capacity in an Entre-U
(Graham, 2014). On this basis, the report goes further to suggest that these metrics are
more likely to be an integral aspect of Entre-Us’ long-term capacity to fostering EES.
Consistently, this advocates for more case analysis on Entre-Us contribution to regional
economy in terms of creating examples and role models in the sector.
In the UK, there is an Awarding organisation, the National Centre for Entrepreneurship
in Education (NCEE) that runs the Times Higher Education Entrepreneurial University
of the Year Award (THE EUYA) annually. From the list of six finalists, an institution is
chosen as the one that best exemplify the tenets of an Entre-U in its achievements. The
most outstanding university is selected based on: entrepreneurial impact on the society
and university itself; innovative and entrepreneurial staff- culture and mindset that inspire entrepreneurial staff; student engagement- strategy and vision on enterprise and
entrepreneurship education and institutional environment- policy and practice capable
to be responsive and adaptive to wider institutional environment (see also Dhugga, Gibson, Culkin, Williamson, & Smith, 2013). Since the Award has been initiated in 2008,
seven universities of nearly 166 HEIs have won the Award including the UoH. It is
amazing that the winners: Nottingham Trent University (2008), Queens University Belfast (2009), University of Hertfordshire (2010), University of Coventry (2011), University of Huddersfield (2012), University of Strathclyde (2013) and Anglia Ruskin University (2014) are not at the forefront of university ranking. This proves that not only
top rated or even highly ranked institutions may have entrepreneurial ambitions to stimulate EES.
In addition to the UoH been entrepreneurial and to explicitly synthesis the EES in the
UK, the University is selected as a case study since it is situated in the North England
where there is a historic centre for world-changing innovation in computing and where
three of the six UK Science Cities: Manchester Science City incorporated within Manchester Knowledge Capital, Newcastle Science City and York Science City are located.
Perhaps, viable resources can be draw on as a clear area for EES. Despite these advantages to the region, North England is characterised as high need area in terms of enterprise and economic development, training and education as highlighted in the
OECD's (2008) study of ‘National Approach to Innovation in English regions’. According to Table 2.2 of the OECD review, HEIs in the region are doing less to attract national research funding. Given this limitation, and experiencing similar issues and challenges like other institutions in the region, UoH has clearly demonstrate itself as outstanding
and world leading University. So, exploring how UoH is contributing to EES develop-
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ment in the region would be of substantial contribution to body of literature in entrepreneurial research.
Following the emergence of the Entre-U phenomenon, regional economic development
has become one of the key themes in higher education publications. The most frequently
addressed areas include a coordinated strategy (Lawlor, 2014), networks and collaboration, especially university-business collaboration ideology (Stokes, Clarence, Anderson,
& Rinne, 2014; Wilson, 2012), innovation and regional competitiveness (Vilalta, Pifarré, & Betts, 2011). All these concepts are emphasised to enhance regional economic
growth and development thereby contribute to nurturing national economy. The examination of a case example offers innovative insights into both organisational and environmental analysis in the field of entrepreneurship and Entre-U. The paper therefore
seeks to address the questions:
›

How an entrepreneurial HEI can play a crucial role in enhancing EES? and

›

What role should a university play in stimulating an EES across its region?

The remaining parts of the article are structured into the following seven main headings:
literature review, case context, research strategy, results, discussions, contributions and
conclusion.

2

Literature Review

2.1 Contextualisation of Changes in Higher Education
The higher education sector in the UK experienced reform in the area of funding and
curriculum which present challenges to its systems and leadership (Lamidi & Williams,
2014). While the funding reform has challenged universities to be self-funding, selfinstituting (Clark, 2004) and become academic independence (Etzkowitz, 2013) setting
their own priorities, the curriculum reform introduced new format of higher educationthe Entre-Us. For this reason, entrepreneurship, innovation and knowledge transfer remain a priority (European Union, 2013b) for British HEIs. The integration of new programs such as entrepreneurship education and other enterprising courses into university
curriculum has also challenged the academic community with the need to respond
quickly. As a response to this call on the side of the government, varied intervention
mechanisms are offered as relieving strategies to safe the complex and uncertain situation (West Yorkshire Economic Partnership, 2005).
At the European level, some of the key objectives of the Bologna Process include encouraging students and staff mobility and fostering internationisation. Consequently, the
primary goals of the Lisbon Agenda highlight the development of a more attractive
place to live and work, improvement of EU member countries, regions and cities
uniqueness in order to provide easy access, ensure adequate quality and level of ser-

366

vices, and preserve environmental potential as well as fostering knowledge and innovation for growth (European Union, 2013b, p. 64).
At national level, the UK National Strategic Reference Framework for the period 200713 is initiated to support the UK’s aim to increase the rate of sustainable growth, improve prosperity and achieve a better quality of life for all. It is envisaged to establish
the main priorities for spending the €9.4billion in EU Structural Funds with great focus
on the key objectives of the Lisbon Strategy: Enterprise and Innovation, Skills and Employment, Environmental and Community Sustainability as well as support the Gothenburg agenda. Although higher education system is affected by national level “policy,
programmes, funding and regulatory frameworks” (Aittola et al., 2009, p. 303), yet individual university at which the actual process of regional development occur matters.
Regionally, as part of the Objective Programme (OP), the Objective 1 Priority was introduced into the Y&H region to aid the delivery of the Lisbon Agenda (West Yorkshire
Economic Partnership, 2005). Setting out this Priority shows the region’s commitment
to the achievement of the Lisbon Agenda goals. A recent empirical study by McKeon
(2013, p. 86), in his assessment of the Tulsa Community College Oklahoma, USA,
identifies four main characteristics of an entrepreneurial city which are as follows:
(1)

An infrastructure that allows easy access for new firms to enter the market

(2)

A higher percentage of the population with college degrees

(3)

State and local policy makers or education planners who focus on the development of a region with bright, entrepreneurial people and the quality of life
they desire and

(4)

Robust relationships between education institutions and entrepreneurialism.

These features correlate with the two main components that characterise EES as reported in the study of the Atlantic Area (Wales and South West of England) conducted in
the UK, which are:
(1)

Geographic and economic factors and

(2)

Agents or actors acting or performing in the Entre-Eco. Elements that define
this component are considered as government, funding, education and infrastructure (RethE, 2010, p. 4).

Just as government has a role to play, HEIs are also playing a lead role in the development and sustainability of a thriving EES capable of responding quickly to business and
societal expectations (McKeon, 2013). As such, universities are integral part of local
and regional community, as highlighted by Lamidi & Williams (2014). Whilst entrepreneurial cities and towns have certain elements that make them distinct, so are Entre-Us
with diverse characteristics. According to Carvalho, Costa, & Dominguinhos (2010, p.
3), some of these include:
(1)

Clear vision and support from top management teams
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(2)

Adequate pedagogical methods and scientific rigour

(3)

Cross disciplinary and cross campus activities

(4)

Market orientation

The changes in the UK higher education funding stream, curriculum and initiatives are
to help in the facilitation of the goals of the Bologna Process and Lisbon Agenda. In this
paper, how UoH and its Y&H region is demonstrating the features of an Entre-U and
entrepreneurial region is examined in the subsequent sections.

2.2 Geographic and Economic Overview of Yorkshire and Humber
Region
The term ‘entrepreneurial ecosystem’ is associated with different meaning, it is seen as
the collections of actors playing certain roles such as helping others to develop skills
and talent, providing finance and infrastructure and a set of resources entrepreneurs can
draw on (The Economist, 2014). It is in this context that the Entre-U model, Triple Helix proposed in the 90s by Etzkowitz (1993), Etzkowitz & Leydesdorff (1995) and Etzkowitz & Leydesdorff (1999) plays a major role. The model presents the interplay between the key institutional actors: university, industry and government in close relationships to run the higher education systems.
In line with the theme of the 2015 University-Industry Interaction Conference (UIIC) on
university-industry interaction and innovation, this review focuses on some of the ways
to harness EES through the relationship between university, businesses and government.
Geographically, the Y&H region is spread across the unitary districts that constitute it,
namely North Yorkshire, West Yorkshire, South Yorkshire and Humberside. One of the
main tasks of this paper is to gain an understanding of EES in the region.
As reported by the Confederation of British Industry, Y&H’s economy draws strength
from diversity across many sectors, boasts the fastest-growing digital sector outside
London and it represents the UK’s largest food-producing region (CBI, 2014). The map
below presents an overview of the region and sub-regions.

Figure 1: Regional Map, Source: Google Map
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The West Yorkshire economy is the largest sub-regional economy in the Y&H region
with vibrant cities in Leeds, Wakefield and Bradford and successful commercial heritage in proud towns of Huddersfield and Halifax. It has been highlighted that Leeds the
regional capital is strongly established as leading financial and commercial centre outside London (West Yorkshire Economic Partnership, 2005). More so, between 2003 and
2013, 12500 net jobs were created in Leeds whereas Birmingham lost 28,000 and it is
forecasted that by 2023 Leeds will account for the 2nd largest increase in jobs of cities
in Great Britain just behind Birmingham (Leeds City Council, 2013). This growth trend
suggests the entrepreneurial capacity of the region and a promising future for the youth.
Despites the strengths of the Y&H region, the key challenges confronting the region
include sustaining and accelerating economic growth by actively investing in key business sectors and encouraging high value added businesses through the creation of dynamism and entrepreneurship in enterprise and in attitudes (European Union, 2013b, p.
54). Clearly, this indicates that entrepreneurialism is multi-dimensional and a more
complicated process, meaning that balancing the equation tends to require a continuous
process. In this sense, creation of job opportunity has to be balanced with creation of
numerous enterprises.
In its earlier years, Y&H is the home for a large number of businesses: construction,
manufacturing, chemical, healthcare and financial services with focused on manufacturing in the West Yorkshire region with the largest proportion of 81% businesses being
accounted for by small organisations (less than 10 or 10 employees) while larger firms
account for less than 1% of the total business (see Table 2.1 West Yorkshire in Focus,
Crowther, 2005). Similarly, Table 2.2 reveals that business start-ups in West Yorkshire
are at a higher rate than in the region or in the country since 2002 (p.25). Though in
Y&H there is the absence of large R&D companies, but there is open innovation, high
start-ups and business entrepreneurship (Perry, 2010). This is an indication of strong
regional economic position.
Manufacturing and textile has been recognised as the core drivers of the economy resulting in supply chains and centres of excellence for training, technology and design
supported by further and higher education expertise. The gradual decline of the traditional manufacturing base has been a problem and challenge for both universities and
local policy makers. But with the presence of the UoH in the Kirklees district, there has
been economic growth and acceptance of the value of service sector jobs because the
University’s infrastructure development has attracted some inward investment and
helped to boost the pool of expertise and higher level skills (West Yorkshire Economic
Partnership, 2005, p. 7). In 2003, 65% of those who were self-employed in their main
job were in the service sector as reported by Yorkshire Forward Survey of Regional
Economic Trends (2003, p. 38 cited in West Yorkshire Economic Partnership, 2005, p.
14). Transition in sectoral change indicates a higher percentage of the population are
qualified; trained and educated to high standard and this will have implication for skills
development.

369

Likewise, in 2005 a Centre for Graduate Entrepreneurship (CGE) research of a broad
range of students enrolled on programmes of study with seven partner universities in the
North of England: Beckett University (formerly known as Leeds Metropolitan University), Leeds University, UoH, Bradford University, University of Hull, Sheffield Hallam
University and the Trinity and All Saints College expresses that of the 7,012 survey
responses, 53% have parents who manage their own business (Robertson & Wilkinson,
2006). The figure suggests the possibility of an intergenerated effect because various
empirical studies (e.g Kume, Kume, & Shahini, 2013; Verzat & Bachelet, 2006) have
found family or parent as one of the key factors that influence students’ entrepreneurial
intents and attitude to create a start-up. More so, the joint research reflects the developments of links and partnerships among similar universities in the region that has lend
itself to successfully secure collaborative funds to undertake big projects of this kind.
Besides, this project shows the effective use and utilisation of public resources in the
region.

3

The Case University Context

As signalled earlier, it is within the scope of this article to show how a university takes a
central role in stimulating EES for regional development.
Studying, working and living in the Y&H, there is University of Huddersfield
(www.hud.ac.uk), which won the Times Higher Education 2012 Entrepreneurial University of the Year Award.
The University of Huddersfield’s Website
(http://www.hud.ac.uk/enterpriseandentrepreneurship/) demonstrates how the University supports local businesses through its networks and dedicated collaboration hub (CollaHub) and cooperate with international firms such as Siemens AG leading to connecting international academics with industry experts. The UoH Web offers a whole range
of enterprise and entrepreneurship-related issues, disseminating knowledge to a potentially global audience. The University continues to raise awareness of opportunities for
the creation of new ventures among its academic community. Apart from the Entrepreneurship modules, the University offers a BA Enterprise Development that is supported
and backed by ex-Dragon’s Den Panellist and self-made retail millionaire Theo Paphitis, MEnt and EntD research degrees as well as a series of innovative curricular and extra-curricular opportunities to explore enterprise. Moreover, central to the art of entrepreneurialism at the University is the newly launched the Duke of York Young Entrepreneur Centre opened in 2013 that provides free facilities, access to concept funding,
business advisors and business skills events to students as well as the Creative Art
Building. In addition, 100% of staff are members of the Higher Education Academy and
there is also the Student Voice Conference that allow students to participate and influence Teaching and Learning strategy.
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Though there are historically low aspirations and role models for entrepreneurship in
some part of the West Yorkshire region especially those affected by major structural
changes in manufacturing and coal, yet the UoH among the ten institutions in the Y&H
region has been able to clearly demonstrate the ethos and maxim of an Entre-U thereby
reflect as a model for others willing to become more entrepreneurial.
From the University webpage, Entre-U is considered as:
(1)

Deliver local and national impact

(2)

Support for enterprise, entrepreneurship and business development on a global scale

(3)

Link entrepreneurship research to industry and apply research to higher education

(4)

Support for cross-sector hub as open innovation

(5)

Identify potential entrepreneurs

(6)

Strong leadership with inspirational-driven orientation that place emphasis on
enterprise and

(7)

Put in place supportive infrastructure

At the UoH these attributes have already been demonstrated which has also been highlighted in case studies as part of the most recent Wilson Review of University-Business
Collaborations (Wilson, 2012), Witty Review of Universities (Witty, 2013) and Lord
Young Review of Enterprise Education (Young, 2014), as well as in the All‐Party Parliamentary Group for Micro Businesses Report (Anderson, Culkin, Penaluna, & Smith,
2014). For example, mentioned to the CGE Entrepreneurial Intentions Survey 2005-06,
UoH has been marked for delivering entrepreneurial impact by reflecting a clear evidence of substantial academic research in Entrepreneurship and SMEs with the Business
School with valuable applied research taking place within Engineering at the UoH
(Robertson & Wilkinson, 2006, p. 13).

4

Research Strategy

There are various policies introduced in the HEI across the EU nations to support issues
around the development of EES. The article explores some of the objectives of key policies and examines how they are being interpreted and implemented by the UoH in the
Y&H region for stimulating EES.
The focus of this study is to analyse the role of an entrepreneurial institution in nurturing and encouraging EES. To achieve this objective the author applies the case-study
strategy to allow the opportunity to assess and understand the University’s entrepreneurialism. However, since single-case studies are individual by nature thereby suffer
from issues of empirical generalisability and non-reliability (Newig & Fritsch, 2009).
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By integrating the University’s website and 2013 annual review with existing literature
and other public web domains for analysis, it is hoped that some of these limitations
could be overcome offering a synthesis of empirical derived research. To provide an indepth and holistic analysis, the data were gathered using secondary sources of existing
literature including policy documents as an initial entry into entrepreneurialism context
complemented by an internet-based review of the UoH website (www.hud.ac.uk), CBI
webpage (www.cbi.org.uk) and visit to some key centres such as the new Heritage Quay
and University Santander Branch on campus. The policy reports were selected across
range of policy levels (see Table 1) to inductively derive best practices that provide a
comprehendible analysis. The primary source of data collection constitutes internet review as the raw data just in similar position as interviews and others. Many scholars use
the internet and consider it reliable. For example, Conway (2010, p. 333) provides critical commentary on entrepreneurship, small business and innovation using Web source.
In this regard, the author considers this source of data collection authentic and valuable.
Nonetheless, the research offers a holistic coverage of UK universities.
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Policy Levels

Period

Focus

Central Phenomenon

EU:
Bologna Declaration

1999-2010

2005

To create a European Higher Education
Area (EHEA).
To provide tools to
connect national
educational systems.
To build upon and
strengthen EU’s
intellectual, cultural, social, scientific
and technological
dimensions.

Three degree circle systems involving Bachelor,
Masters and European PhD programmes. The majority of the European universities have now reviewed
their curriculum using the Bologna reforms to implement a more: (i) student-focused approach and
new quality procedures (ii) qualifications frameworks based on learning outcomes, (iii) the European credits transfer and accumulation systems to
validate a range of learning achievements, (iv) quality assurance to promote European co-operation, (v)
recognition of qualification in promoting student
mobility and removing any administrative obstacles,
and (vi) joint degrees to provide innovative examples of inter-university co-operation.
Support modernisation and diversification, improve
competitiveness and maintain macroeconomic
stability.

2010

To boost economic
growth and job
creation throughout
the European Union
member states.

Lisbon Agenda

Europe 2020 Strategy
To focus the European Union and its
member states on
the important task
of improving EU's
competitiveness.

UK National:
National Strategic
Reference Framework

It sets out three mutually reinforcing priorities: (i)
smart growth through knowledge and innovation in
the development of the economy (ii) sustainable
growth by promoting a more resource efficient,
greener and more competitive economy and (iii)
inclusive growth by encouraging a high-employment
economy and delivering social and territorial cohesion.

2007-2013

To support the UK’s
aim to increase the
rate of sustainable
growth, improve
prosperity and
achieve a better
quality of life for all.
To establish the
main priorities for
spending the
€9.4billion in EU
Structural Funds.

Enterprise and Innovation
Skills and Employment
Environmental and Community Sustainability, all in
support of the Lisbon and Gothenburg agendas

West Yorkshire Investment Plan Strategic Economic Assessment

2005

Yorkshire and the
Humber Regional
Competitiveness and
Employment Programme: European
Regional Develop-

2007-2013

To support the
Investment Planning process in the
sub-region showing
analysis of project
prioritisation and
commissioning.

It centralises on the six objectives of the Regional
Economic Strategy (RES): (i) grow the region’s businesses; (ii) higher business birth and survival rates;
(iii) more public and private investment; (iv) improve
education, learning and skills; (v) connect people to
economic opportunities and (vi) enhanced environment and infrastructure.

To describe how
the region will
benefit from the
€583,580,959 funding from the Euro-

It encompasses the following issues: (i) employment
(ii) competition (iii) enterprise and innovation (iv)
investment (v) environmental and sustainability (vi)
Operational Programme Strategy (vi) key outputs
and impact

UK Regional:
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Policy Levels
ment Fund

Period

Focus
pean Union’s Regional Competitiveness and Employment objective.
To deliver the Lisbon Agenda in
Yorkshire and
Humber.
To realise the potential of the region’s people,
businesses and
government.

Central Phenomenon

Summary of Analysed Policy Documents, Source: Author’s own

5

Results

5.1 Collaboration, Network and Corporation: University-IndustryGovernment Interaction
In 2005 the West Yorkshire Economic Partnership (WYEP) conducted a strategic economic assessment of the region as part of the strategic review to support regional economic development in Y&H and found that between 2003 and 2004, West Yorkshire
saw an increase in the percentage of businesses with R&D link to universities which is
reported to be fostered by the development of Centres for Industrial Collaboration offering a shop widow from which to exploit and push knowledge transfer activities and services (West Yorkshire Economic Partnership, 2005, p. 14). This is consistent with the
CBI/Yorkshire Forward of Regional Economic Trends findings which reveal that there
has been an increase of 6% in the export orders within 12 months of West Yorkshire
businesses (CBI, 2004 cited in WYEP, 2005). Also highlighted in a recent Barclays
report that businesses can consider establishing business relationship with universities
in Y&H because there has been an increase in the number of business created from
2010-12 (Lawlor, 2014, p. 7 citing ONS). These changes will possibly have effect on
internationisation of firms which may require partnering with universities to execute
some projects. For example, partnership with the UoH led to Zeina Foods a family-run
business and leading supplier of Pistachios in shell and kernel that has always be interested in expanding the business, product diversity and maintaining its forefront market
position to expand its portfolio by embarking on a knowledge transfer partnership
(KTP) with the University (CBI, 2014). It was a successful KTP project that has lifted
Zeina’s focus from a one-product supplier to a wider portfolio of products and services.
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Figure 2: Successful delivery of the Zeina Project, Source: CBI Web

This will in turn enhance the country’s economic growth and in line with the Bologna
Process prime objective to stretching international cooperation between individuals and
institutions. Thus, the KTP scheme in the UK has encouraged universities and businesses seeking strategic and innovation support to collaborate which is partly financed by
the government (www.ktponline.org.uk).
More so, the University has a well-established strategic partnership with 3M of which
the newly built innovation centre is named, the 3M Buckley Innovation Centre as well
as strong industry input with the Prince’s Trust. Furthermore, to retain a wellestablished relationship and strengthen its activities in this area, the University has utilised recent government initiative in a number of ways. For example, it benefited from
the European Regional Development Fund (ERDF) to invest in creating a business facing and an innovation centre for promoting innovation, technology transfer, collaboration and research. In 2013, it opened a £12 million innovation centre (3M Buckley Innovation Centre) which houses its start-ups, SMEs, and large corporates, with innovative tenant companies including Borg Warner, Kromek and uniQ Pharma Ltd. Since its
inception the Centre has contributed significantly to the economic development of the
region and to start-ups, as well as acting as catalyst for science and technology companies. The Centre provides access to finance, markets and technology via a range of
commercial, technical and support services. Additionally, the University helps to create
an atmosphere of dynamism, entrepreneurship and creativity that lends itself to the
promotion of supply chain and demand-led innovation. Conversely, we could consider
UoH as an economic-driven Entre-U that cherishes the development of economic
growth by accelerating and nurturing talent, technology and new ideas.
Furthermore, it has been reported that the University has 10 international excellent research centres, some of which are: the EPSRC Centre for Innovative Manufacturing in
Advanced Metrology, the Institute for Railway Research, the International Institute for
Accelerator Applications, the Turbocharger Research Institute and the analytical and
chemical process research centres, and IPOS according to the University Alliance
webpage (http://www.unialliance.ac.uk/blog/member/huddersfield/).
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By establishing social relationship with business organisations, UoH has been able to
respond to the Lisbon Agenda and some Reviews’ call. For example, Davies Review of
Enterprise and Economy in Education suggests that entrepreneurial culture and spirit
should begin in educational system by creating link between them and businesses so as
to encourage and strengthen a more enterprising environment throughout the nation
(Davies, 2002).
The West Yorkshire has a positive legacy of attractive architecture, rich heritage and
cultural diversity that contribute significantly to the attractiveness of the sub-region as a
place to work and live. These major assets do not only play a crucial role in enticing
new investment it as well account for around a quarter of tourism (West Yorkshire Economic Partnership, 2005). Despites this strength to the wider growth of the region, there
is the challenge of renovating and refreshing these assets. However, as a convener for
community-wide initiatives and an economic entity, in 2014 the UoH launched the Heritage Quay (http://www.heritagequay.org/), a new archive centre that represent one of
the most technologically advanced in the UK. In doing so, the University’s value is not
limited to teaching and research but encompasses community service, engagement in
social cohesion and building on cultural heritage development which is in tandem with
the London Communiqué (2007) and Benelux Communiqué (2009).
It can be deduced that community cohesion is high on the political agenda in Y&H with
UoH as a socially-driven and politically-minded entrepreneurial institution that focuses
on strengthening the Lisbon set-out 4 priorities: Priority 1 to encourage innovation, entrepreneurship and growth of the knowledge-centred economy, priority 2 to concentrate
on delivering more and better jobs through the improvement of adaptable workforce and
enterprises, Priority 3 to increase investment in human capital for example, the present
researcher is currently benefitting 100% fee waiver from the UoH VC’s initiative and
priority 4 to provide economic infrastructure for attracting more entrepreneurial activity.

5.2 Entrepreneurial Initiatives and Support: Pathways to EES
As indicated earlier, the higher education sector in Europe particularly the UK is not
only witnessing reform processes but it is simultaneously receiving various supportive
measures and initiative strategies through several means: regional collaboration (NCIHE, 1997), Bologna process (1999), Third-stream funding (HEFCE, 1999), Lisbon
Agenda (2005), Transnational Cooperation policy (2010), Europe 2020 Strategy and
other strategies including Community Strategic Guidelines, national and regional policy
frameworks such as UK National Reform Programme (National Strategic Reference
Framework, 2006; National Skills Strategy, 2005; City Region Development Programmes and Sustainable Communities Strategies, 2005; Advancing Together, Regional
Spatial Strategy, 2005; Regional Economic Strategic, 2006-15). The aim of these initiatives is to make European member countries attractive places to study, live and work.
However, it is not a standalone transition as universities and industry are working together with the government to make the implementation of the initiatives and policies
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effective. For example, some business organisations such has Tesco recently launched
the Tesco Youth Academy (TYA) in the UK, Poland and Thailand in November 2014, a
new programme to help the youth develop soft skills required to be successful in today’s
labour market (CBI, 2014). TYA has already been introduced in Slovakia and is
planned to roll across other nations.
To start on a miniscule base, the Y&H ERDF Operational Programme (OP) for the
2007-13 periods sets three main priorities:
(1)

Promoting innovation and R&D

(2)

Stimulating and supporting successful enterprise

(3)

Sustainable communities with a fourth specific priority for South Yorkshire:
Economic infrastructure for a competitive economy (European Union, 2013b,
p. 7).

The OP is to deliver the Lisbon Agenda in the region. As these priorities share similar
tenets with both McKeon’s and RethE’s entrepreneurial city characteristics, it could
possibly be considered as key characteristics of an entrepreneurial region.
According to the Department for Communities and Local Government (DfCLG) report
(European Union, 2013a), between the period of 2007-13, the Y&H Competitiveness
and Employment Programme provided €583 from the ERDF to invest in a range of initiatives and projects that stimulate local growth and regeneration, create jobs and support local businesses, some of which are: Huddersfield Enterprise and Innovation Centre
Trading as 3M Buckley Innovation Centre; Bradford District Community Enterprise,
Business Crime Reduction Centre, Business Growth Calderdale, City Hub, Doncaster
Enterprise Programme, Enhanced BiG Programme, Enterprising Barnsley, Enterprising
Leeds, Growth Accelerator, Graduate Entrepreneurship Project, Inspiring Enterprise,
Kirklees Youth Enterprise Centre, Prince’s Trust Enterprise Project, Rotherham Enterprising Neighbourhood, Scarborough Enterprise Match, Supporting and Stimulating
Successful Enterprise in Bradford, and many more. There is a series of resources online
via https://www.gov.uk/browse/business/funding-debt/european-regional-developmentfunding. The site offers useful information, provides help and guidance where individual businesses seeking assistance can go for information.
Access to fund has been evidenced as critical factor in creating a new start-up (e.g Boissin, Castagnos, & Deschamps, 2006; Gasse & Tremblay, 2006) as such three funds:
South Yorkshire Investment Fund (SYIF), Partnership Investment Fund (PIF) and the
Regional Venture Capital Fund (RVCF) are made available in Y&H (European Union,
2013b). For example, in 2004 the PIF was launched to provide loan to micro and small
businesses. As part of the Santander Universities Global Network, the UoH work together with Santander to support the Global University Network offering scholarship to
academically able international graduate students to study Master’s programme or undertake a short study trip to partner universities. Clearly in line with national goals of
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the Bologna Declaration which one of its objectives is the removal of obstacles on student mobility, this therefore provides students with full potential to experience international education and culture across the globe. For easy access to the service, there exists
a University Santander Branch (USB) on campus as well as online guidance at
https://www.hud.ac.uk/international/santander/. Substantially, UoH is an academic-led
Entre-U.
The support infrastructure for business incubation is now developing in West Yorkshire
with the passage of the West Yorkshire Incubation Network in 2004. This could be seen
as an intervention strategy aim at improving access for incubates to existing business
support services and delivery added value network services.
Statistically documented in a Small Business Survey on Social Enterprise across the
UK, findings show that there are about 15,000 of these business types across the country
(WYEP, 2005 citing SE, 2005). As at 2005, The Social Enterprise Support Networks
has successfully provide support to the 739 social enterprises, community and voluntary
organisations and other forms of business in the West Yorkshire region to become income generation rather than grant dependant (West Yorkshire Economic Partnership,
2005). The number of enterprise indicates the business growth rate in the region. Subsequently, in 2012, the UoH has developed a working group named CollaHub meaning
Collaboration Hub (www.collabhub.org) to enable students across a range of disciples
from within and outside the University to create and explore ideas aimed at drawing on
local social enterprise networks and a long term strategy.
Named to International Innovation, 2014, UoH has been recognised in the first ongoing
series of UK research and Innovation. International innovation takes a look at the sterling efforts of the UoH to ignite economic growth and creativity, and pursue research
that have impact (International Innovation, 2014).
Specifically, evaluating key domains of entrepreneurialism illuminate how the University and its region demonstrated the development of entrepreneurial society. In doing so,
UoH continually transformed its environment. So far in the above discussion, one could
deduce that Y&H and its sub-regions is an exemplar of UK’s most entrepreneurial region fostering an EES.

6

Discussion

Taken together the policy documents and internet-based examination of the University’s
experience and information, four models are inductively derived from the findings for
the developments of EES, these include:
(i)
Model A: this describes Entre-Us that are university/academic-oriented with
great focus on students, staff, alumni and faculty. Typically, this type of Entre-U is
deeply rooted in the university’s academic community. Its activity is triggered by the
need to develop employable, enterprising and entrepreneurial graduates.
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(ii)
Model B: this characterises economic-oriented Entre-Us that distinctively place
emphasis on regional and national development of the economy. This type of Entre-U is
driven by the need to contribute to economic growth and development of the country as
well as create graduate employment opportunities and research opportunities. They are
also capable to generate income back to the economy from different financial streams.
(iii) Model C: this defines entrepreneurial HEIs that are not only social-oriented but
also cultural-focused. Such institutions are triggered by the desire to be a catalyst for
linking academics with the industry. They are different from other universities because
they have a well-established network and partnership with both private and public sector
organisations. They are also grounded in the promotion of cultural heritage and strongly
belief in nurturing its value.
(iv)
Model D: this typifies Entre-Us that are fully in support of the government to
promote entrepreneurial agenda as envisaged in different level policies. These universities are classified as political-oriented as their entrepreneurial aspirations extend well
beyond market and entrepreneurial capacity to encompass political orientation.
Figure 3 below presents these models and the elements that epitomise them of the University studied.

6.1 European Framework
On the 18th of November 2013, the HEInnovate tool was jointly launched by the Commission and OECD to help HEIs pursue the goals of becoming more entrepreneurial via
a self-assessment process. The tool which can be assessed through:
https://heinnovate.eu/ and www.entrepreneurialuniversities.eu/ consist of series of topics in seven key areas. Though, the Framework is detailed, comprehensive and a great
tool for universities to assess their performance but providing an examination of case
institutions to authenticate its reality is not inappropriate.
By carefully making sense of the elements in Figure 3 and what has been discussed in
preceding sections, findings suggest that the University has been assessed in the following areas: (i) Organisational Capacity, People and Incentives (ii) Entrepreneurship development in Teaching and Learning (iii) Pathways for Entrepreneurs (iv) UniversityBusiness/External Relationships for knowledge exchange and (v) the University as an
Internationalised Institution as listed in the EC/OECD ‘guiding framework’ for EntreUs (European Commission & OECD, 2012). Though scores have not been applied to
these five topics, but as outline below, the University explicitly prove itself innovative
and entrepreneurial in all these areas as covered in the Framework.
(1)

A dynamic student-entrepreneur collaboration Hub (CollaHub)

(2)

A new innovation and enterprise centre (3M BIC) to connect academic with
business
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(3)

New Heritage Quay (HQ), University Santander Bank, Student Central, and
New Creative Art Building (CAB)

(4)

100% staff as Higher Education Academy fellow

(5)

Investment in international offices: Nigeria, China and Vietnam

(6)

Joint research projects with Huazhong University of Science and Technology
(HUST)

(7)

International student placements

(8)

An inspirational and entrepreneurial leadership across all levels

(9)

Connectivity with alumni

(10) International staff and student mobility
(11) Enterprise Development courses and entrepreneurship modules (undergraduates and postgraduates)
(12) Extra-curricular activity such as Enterprise Events
(13) EmployableMe career development
(14) Zeina Food project
(15) Regional and international universities partnerships
(16) New and established centres of excellence undertaking world-leading research
(17) Students Voice Conference where students can participate and influence
Teaching and Learning strategy
As a substantial contribution to the Framework, this study could be considered as an
interesting case material that can be used to validate the tool.
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7

Contributions

The higher education of today has recognised that regional economies will benefits not
only from graduates employed within local firms, but from graduates staying in the region to work on a freelance basis or create their own business (AGCAS, 2007). As such
each of the ten universities across the Y&H region are raising awareness of selfemployment as career option along with time out, further education or a graduate job.
For example, at the UoH careers service inform students and graduates about enterpriserelated
activities,
websites
(http://www.hud.ac.uk/careers/employableme/youremployablemejourney/) and information sheets that highlight available support. As well as providing training for career
advisers to upgrade their own knowledge and learn about background to enterprise both
at the University and regionally and their role in it. An example of such activity is the
Yomp session developed for staff to highlight kinds of skills that students required as
well as identifying gaps in their own knowledge. In so far, all of the activities highlighted about the case institution are core components of the University’s strategic plan.
In the discussion of the analysis in this paper, ways to stimulate and support EES include:

8

(1)

Analysis of the TOWS factors- to develop knowledge and understanding of
the threats (T), opportunities (O), weaknesses (W) and strengths (S) of certain
universities. This is to maintain key focus, set priorities and match the right
need, training or education to individual students.

(2)

Available infrastructure including space.

(3)

Cohesiveness among partner universities.

(4)

A follow-up agenda and plans.

(5)

Evaluation of achieved goals and objectives- what survived what failed, what
works what does not, why and how it works?

Conclusion

This paper takes into consideration the best practices involved in the development of an
EES in developed nations. By integrating and maximising the Triple Helix model with
the OECD framework, this study gives examples of university-business collaboration,
enterprise and entrepreneurship activities, start-up supports and initiatives for EES development for academia, industry and government. With the institutional and regional
capacity to demonstrate these practices, UoH is explicitly a leading innovative and entrepreneurial institution. Substantially, the results of the good practice could help in different ways: (i) people in the industry to have knowledge of different type of relation-
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ships with academia, know what a particular university is involved with in terms of entrepreneurial process and be able to make informed choice in choosing right university
partner (ii) those in charge of strategic planning and decision-making in universities to
self-assess and re-think their objectives and (iii) experts and policy makers to gain insights into how EES is facilitated in other countries which could help in further development of their own approach toward the development of EES.
In this study the link between the different policies especially the Lisbon Agenda and
different aspects of university-business collaboration were explored in the Y&H region
of the UK context. All the entrepreneurial activities that UoH undertakes are in line with
the Great Britain campaign for partnership between private enterprise and universities.
The case contextualised in this article provides reasonable example of ‘good practices
and what works’. Based on the outcome of the findings, the following question ensues
for further thought: ‘Do Entre-Us emerged for economic, political, academic or social
benefits or all purposes?’
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Abstract
Increasingly governments are requiring their universities to create graduate entrepreneurs and it has been
recognised that if they are to do so, the institutions themselves need to be more entrepreneurial. Accordingly, there has emerged, especially in the developed economies, the concept of the entrepreneurial university. Much of the research on such institutions and, indeed, entrepreneurship education, has occurred
in the developed world. This article focuses on a factor-driven economy, Egypt, and explores, through a
study of five of the country’s universities (three state and two private), the level of understanding of the
twin concepts, and the challenges the universities encounter when attempting to implement them. The
study, which is based on a model developed by Kirby, et. al (2011), explores the various definitions of the
entrepreneurial university and uses the findings to generate a composite definition. The results reveal that
with only one exception, none of the respondents regarded their institution as being ent-repreneurial,
though all of the universities offered programmes in entrepreneurship and most had plans to extend their
involvement, but were facing challenges. While the re-sults appear to suggest that the universities are
adapting an innovative approach to learning, they mask a difference between the private and the state
universities, the latter being found to be more traditional in their delivery. However, none of the surveyed
in-stitutions provided accommodation in which students could launch their ventures (as part of the learning process) and only one required its students to undertake an in-ternship in an SME. The study concluded that there is a need for Egypt’s universities to be more autonomous and able to innovate than at
present and that there needs to be a reduction in bureaucracy, a need to build closer links with industry
and, importantly, capacity building not just to ensure understanding of the need for universities to be
entrepreneurial, but to equip the staff with the requisite knowledge and skills to bring about the necessary
changes. Somewhat paradoxically, it was also concluded that there needs to be a clear vision and a national policy that requires the country’s universities both to become entrepreneurial and to introduce entrepreneurial education to all students.
Keywords
Entrepreneurship Education; Entrepreneurial Universities; Government Policy; Egypt

1

Introduction

Since the publication of Birch’s seminal research in 1979 and 1987, Governments
around the world have seen new and small businesses as the panacea for job generation
and innovation and many have encouraged the creation of an enterprise culture and the
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promotion of entrepreneurship. This has been done in a variety of ways (Lundstrom and
Stevenson, 2005) but, perhaps not surprisingly in a knowledge economy, most have
tried to effect this through the education system. Initially this was through the provision
of educational programmes at the undergraduate and graduate levels (Vesper and Gartner, 1998, Finkle and Deeds, 2001, Katz, 2003, Kuratko, 2005, Solomon, 2006) primarily through the Business Administration curriculum and focusing on new venture creation. Increasingly there is recognition that the concept is much broader than this and
goes beyond new venture creation and the study of business. Rather it is seen as a way
of thinking and behaving that applies across all disciplines and requires the educational
institutions themselves to be entrepreneurial (European Commission, 2008a). Accordingly, the concept of the entrepreneurial university has emerged in recent years and
much has been written about it, how such universities are created, what they are and
how they are managed (Kirby, et.al, 2011).
Much of this research, to date, has been undertaken in the developed economies
(Clark, 1998, Fetter, et. al. 2010). However, the concept has as much, if not more, significance for the developing economies of the world as it does for the developed, helping them transition from a factor to an efficiency and subsequently innovation driven
economy. As Fetter et. al (2010, 195-196) have observed “given the challenges of today, the world needs more than ever the positive change exemplified by entrepreneurial
thought and action. University-based entrepreneurial ecosystems are uniquely capable
of developing entrepreneurial talent and providing a context where it can thrive”. Accordingly, this article focuses on the status of the entrepreneurial university in the context of a developing factor-driven economy, Egypt, and its purpose, therefore, is to explore how well the concept is understood in the country and the extent to which it is
being implemented in a sample of the country’s universities. It focuses particularly on
the challenges faced in bringing about the required transformation in both the educational pedagogy and the institutional ecosystem, in an attempt to expedite and facilitate
the development process.

2

Literature Review

2.1 Entrepreneurial Universities
While the 21st century knowledge economy has witnessed very considerable interest in
the entrepreneurial university, there is no agreed definition. As Kirby et. al. (2011) have
shown there are numerous definitions ranging from the entrepreneurial university “is
nothing more than a seller of services in the knowledge industry” (Williams, 2003,14)
to “the Entrepreneurial University is a natural incubator, providing support structures
for teachers and students to initiate new ventures: intellectual, commercial and conjoint”
(Etzkowitz, 2003,112). Despite this lack of a standard definition, there are numerous
examples and case studies of entrepreneurial universities, including Clark, 1998; Ranga
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et. al. 2003; Zhao, 2004; Bernasconi, 2005; De Zilwa, 2005; Fetter, et.al. 2010; Jacob,
et. al. 2005; Kirby, 2006a; Yokoyama, 2006; O’Shea et.al. 2007 and Tijssen, 2007. So
entrepreneurial universities do exist and as pointed out elsewhere (Kirby, et. al, 2011), it
would seem that there are a set of formal and informal institutional factors that potentially hinder or facilitate their development. Hence, one of the aims of this research is to
identify those factors in the context of Egypt in an attempt to better understand and facilitate the transformation. As pointed out elsewhere (Kirby and Ibrahim, 2012) if
Egyptian universities are to play a role in the promotion of entrepreneurship in the country, they will need clear and fair policies and procedures that are communicated positively and enthusiastically, as Birley (2002) has observed in the context of the UK. Also, countries such as Egypt will need to address the barriers that are preventing entrepreneurship in their institutions. This should help identify the support needed and speed
up the transformation process which, as Fetter, et. al. (2010) have identified, has often
taken decades in the developed world.

2.2 GEntrepreneurial Education
Entrepreneurship has been taught in universities in the United States since the late
1940s when the first recorded course was taught at the Harvard Business School
(Brockhaus, et. al., 2001). Elsewhere, it has been taught only more recently and in the
UK and Europe the first courses were not taught until the 1980s. As in the USA, they
were intended to encourage students to become self-employed and start their own new
ventures on graduation. While this remains a key objective of many programmes (AlDairi, et.al, 2012), there has developed over the years an on-going debate not just over
whether entrepreneurship can be taught (Henry, et. al., 2005) but over the nature and
purpose of entrepreneurship education. Is it about new venture creation and equipping
students with the functional skills to start a business or is it a much broader concept that
recognises entrepreneurship as a way of thinking and behaving – about seeing opportunities and harnessing the resources to bring such opportunities to fruition, in the process
bringing about change? (Kirby, 2006b; Fayolle and Gailly, 2008). Traditionally, programmes have focused on teaching students how to write a business plan (Cannavacciuola, et. al., 2006; Gailly, 2006) but increasingly it is being recognised that effective
entrepreneurship education should engage students with the various thinking styles and
behaviours associated with the entrepreneur, not just with a set of business tools (Kirby,
2003). Accordingly, the traditional studies of the impact of entrepreneurship education
(Kolvereid and Moen, 1997; Peterman and Kennedy, 2003; Mentoor and Friedrich,
2007; Souitaris, et.al., 2007; von Graevenitz, et.al., 2010) have tended to focus on entrepreneurial intention and the number of new ventures created. Often this has been
without reference to the programme aims or pedagogy. Indeed, a valid programme objective may be, in fact, to deter from entry those who are not suited to self-employment
or who do not have a feasible idea. Similarly, it might be equally valid not to create entrepreneurs but intrapreneurs - people who see opportunities and bring about change not
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by creating new ventures but by changing existing organisations (Kirby and Humayun,
2013).
The starting point of understanding impact, therefore, must be an understanding of the
programme objective - whether its
›

purpose is to educate students about entrepreneurship (i.e. raise their awareness of it) or to educate them for entrepreneurship (develop their entrepreneurial abil-ities and tendencies)

›

focus should be to equip students with the knowledge and skills to start a
busi-ness on graduation or develop in them the skills, abilities, attitudes and
patterns of behaviour of an enterprising or entrepreneurial individual (Nabi
and Holden, 2008).

Increasingly, it is this latter, broader concept that is being adopted and, as the European
Commission (2008a, 7) has recognised,
“the benefits of entrepreneurship education are not limited to start-ups, innovative ventures and new jobs” [but to] “an individual’s ability to turn ideas into action and is
therefore a key competence for all, helping young people to be more creative and selfconfident in whatever they undertake”.
This being the case, there needs to be a very significant transformation not just in what
is taught but the process and pedagogy of learning, a paradigm shift (Kirby, 2007).
Much has been written about the changes that are needed and an aim of this study is to
determine what Egyptian universities understand entrepreneurship education to be and
to establish if and how they provide it, at the same time examining the challenges they
face in so doing. Again this should help speed up the implementation process and the
creation of a macro environment (an ecosystem) that is supportive of, and conducive to,
its development.

3

The Egyptian Context

There is an increasing awareness in Egypt of the need to promote entrepreneurship and
develop an enterprise culture, Mamdouh (2007) has recognised this and the Egyptian
National Competitiveness Council (2009) has pointed to the fact that the country lags
behind other countries in terms of its capacity for innovation. As elsewhere, it is being
recognised that education has a major role to play in promoting an awareness and understanding of entrepreneurship and the need for innovation, consequent on, in particular, the June 2009 Cairo speech of the US President, Barack Obama. In this he emphasised that “education and innovation will be the currency of the 21st century” and
pledged to host a subsequent entrepreneurship summit with leaders of the Muslim
world. However, both the National Competitiveness Council report and the 2008 and
2010 Global Entrepreneurship Monitor (GEM) reports for Egypt (Hattab, 2009; 2012)
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recognise that education needs strengthening if Egypt is to compete successfully in the
modern global economy. Indeed, in both of the GEM reports, the National Experts believed that the Egyptian education system with respect to entrepreneurship was very
poor and the country was ranked last of the 53 GEM countries with respect to the contribution of education to the promotion of enterprise. Unfortunately, the Egyptian Ministry of Higher Education was not directly involved in formulating the national policy
on employment and vocational training and the national education strategy fails to
acknowledge entrepreneurship as a key competence (European Commission, 2008b). As
a consequence, the twin concepts of entrepreneurship education and the entrepreneurial
university are relatively new to the country (Sheta, 2011, Kirby and Ibrahim, 2012).
Egypt has 29 public (State) and 36private universities and 2.4 million students, of which
the vast majprity are in the public sector. The system is highly centralised and governed
by the Ministry of Higher Education and the Egyptian Supreme Council with the result
that institutions have little control over the curriculum, programme development or,
even, staff deployment. In July 2010, the Ministry of Higher Education initiated a project in partnership with the Middle East Council for Small Business and Entrepreneurship (Sheta, 2011) intended to introduce 3 courses (in Entrepreneurship and Small
Business Management, Logic and Critical Thinking and Innovation) to five faculties
(agriculture, commerce, economics, engineering, political science and science) in
three of the leading state universities in the country (Alexandria, Cairo and Helwan).
Prior to the January 2011 revolution, the intention was that the project would run from
2011-15 and would involve over 100,000 students and 90 academics before being rolled
out to 19 of the state universities in the form of specialist entrepreneurship tracks and
graduate level degrees. While ambitious and backed by extensive international experience through the International Council for Small Business academic network, the justification for the three programmes is unclear, as are the pedagogic processes and the
precise aims and objectives of the programme. Even so, it is possible to agree with
Sheta (2011, 9) that “entrepreneurship education in Egypt is a necessity for moving
from a factor driven to an innovation-driven economy, and also to enhance competitiveness at the macro-level, leading to the bottom line effect of improving living conditions.” It is also possible to agree with him that
“several challenges residing in the educational system will need to be tackled while implementing the initiative; the current pedagogical approach to teaching and learning; the
number of students; the prevailing misunderstanding about the role of the university in
community development; and the gap between education outputs and market needs”.
Accordingly, the purpose of this article is to explore not just the extent to which entrepreneurship education is being extended to university students in Egypt, but the challenges the country’s universities are facing in so doing and in creating the enterprising
ecosystems in which entrepreneurial talent can thrive. Whilst recognising that there is
no one way to create such an ecosytem, as Fetter et. al. (2010) have recognised, it is
important to acknowledge the challenges that universities face and the sort of support
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they require if they are to transform their traditional modus operandi and contribute
effectively to the development of a modern knowledge economy.

4

Aims and Methodology

Against this academic and contextual background, the aims of this paper are, therefore,
to
(1)

Test and apply the model developed by Kirby, et. al. (2011) to identify what
Egyptian universities understand by the term Entrepreneurial Universities, the
formal and informal institutional factors that potentially hinder or facili-tate
the development of entrepreneurial universities in Egypt and the plans Egyptian Universities have for their institutions.

(2)

Determine what Egyptian universities understand entrepreneurship education
to be and to establish if and how they provide it, at the same time examining
the challenges and opportunities they face.

(3)

Provide recommendations on the support needed in order to overcome the
challenges and expedite the transformation process in Egypt in particular and
possibly more generally.

To achieve these objectives, a detailed pilot questionnaire survey was undertaken of 5
Egyptian Universities, 3 state universities, one private international university and one
private Egyptian university. Only one of the three state universities (which together averaged 144,667 students) was part of the entrepreneurship pilot project referred to above
(Sheta, 2011). The 2 private universities were considerably smaller, averaging only
4,912 students.
Given the sample size, the responses are not necessarily representative of Higher Education in the country, but they are believed to provide indicators of the sort of challenges facing the sector if it is to become more entrepreneurial and to contribute more fully
to the creation of an entrepreneurial culture, more enterprising graduates and a more
competitive economy.
As the use of English in Egyptian universities is widespread, and all of the respondents
understood the language, the interview schedule was not translated into Arabic. It was
based on the literature and the results of earlier research in Europe (Kirby, et.al, 2011)
consisted of a series of open questions, providing respondents with an opportunity to
express their opinions in their own words. There were 6 sections:›

Details of the Institution and its approach to Entrepreneurship

›

Institutional Attitudes towards Entrepreneurship Education

›

Details of each entrepreneurship programme in the institution

›

The Institution’s future plans
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›

The Difficulties/challenges the institution has experienced and/or expects to
ex-perience

›

The support needed to enable the institution to become more entrepreneurial
and to develop entrepreneurship education.

As the sample was small, the data were analysed manually to produce descriptive statistics.

5

Findings and Discussion

5.1 Institutional Approach to Entrepreneurship
The respondents were presented with 5 definitions of entrepreneurial universities, namely an entrepreneurial university:›

Involves the creation of new business ventures by university professors,
techni-cians or students to create new business ventures (Chrisman, et.al.,
1995).

›

Seeks to innovate in how it goes to business. It seeks to work out a substantial
shift in organisational character (Clark, 1998).

›

Is a natural incubator, providing support structures for teachers and students
to initiate new ventures (Etzkowitz, 2003).

›

Sells services in the knowledge industry (Williams, 2003)

›

Has the ability to innovate, recognise and create opportunities, take risks and
respond to challenges (Kirby, 2006a).

All five of the respondents supported the definitions by Chrisman, Etzkowitz, Williams
and Kirby. This would suggest that in the Egyptian context an acceptable definition of
the entrepreneurial university might be:…has the ability to innovate, recognise and create opportunities, take risks
and respond to challenges. It sells its services in the knowledge industry and
is a natural incubator that supports its academics, technicians and students
to create new ventures.
However, having recognised the characteristics of an entrepreneurial university, only 1
of the responding institutions (a private institution not “controlled” by the Ministry of
Higher Education/Egyptian Supreme Council) believed itself to be one when asked to
self assess the institution against the definitions listed. The main reasons for not becoming an entrepreneurial university were seen to be the fact that entrepreneurship is
not perceived as a primary function of universities, and the organisational structures and
governance of the universities, which restricted innovation and the opportunity for
change. Linked to the former were clashes with research objectives, clashes with teach-
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ing objectives, traditional ways of teaching, and a lack of experience, all recog-nised by
4 of the 5 respondents. Similarly, the respondents recognised that, linked to structure
and governance, the lack of physical resources (accommodation), links with industry, an
appropriate reward system and adequate funding all worked to prevent the university
from becoming entrepreneurial. The “lack of knowledge and experience” was seen by
one university as the key factor preventing it from becoming entrepreneurial, while for
another it was the
“lack of an entrepreneurial culture within university staff and the lack of
pertinence for the University due to the economic conditions and the mistrust between industry and the University”.
Despite this, all five universities claimed to have responded to the challenge to become
more entrepreneurial and had further plans to do so. None of the universities had introduced an entrepreneurship qualification at the undergraduate level but most (4) had introduced undergraduate level entrepreneurship modules, and two had introduced either
modules or a qualification in Entrepreneurship at the postgraduate level, including opportunities, in one state university, to study for a Doctorate. While none of the institutions had introduced policies to encourage its academic staff to create new ventures,
three had provided a service to advise both staff and students on how to create a new
business and two claimed to be offering seed funding for both staff and students. One
institution was providing accommodation for university spin out and start up businesses.
In 3 institutions academic entrepreneurship centres had been established, in two institutions to promote research into the field and, in one, to offer entrepreneurship courses.
In terms of their plans for further developments 4 of the universities talked about opening a Technology Transfer office but otherwise there was no consensus. Planned future
initiatives related to:›

Educational provision (introducing a Masters programme, offering more advanced courses, integrating entrepreneurship education into the core curriculum)

›

Organisation and Governance (making entrepreneurship a primary function of
the University, changing the organisation structure, developing an entrepreneur-ship centre)

›

Support provision (building an incubator and science park, providing seed
fund-ing, developing links with the business community, becoming part of a
business cluster, providing training).

5.2 Institutional Attitudes towards Entrepreneurship Education
All 5 of the universities offered entrepreneurship programmes, 4 within the curriculum
and 1 outside (i.e. an extra curriculum programme). In the majority of cases (4) the stated aim was either to create graduate entrepreneurs (i.e students who will start their own
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business on graduation) or/and to develop in students a set of transferable skills that can
be used on leaving university. In contrast, only 2 universities (the 2 private in-stitutions)
believed that entrepreneurship education was about changing the way stu-dents think
and behave. However only 1 institution ( state university) claimed to have a constant
definition of entrepreneurship education, with 4 claiming that their definition varied
according to the learning objectives or from department to department (3). Other reasons for changing the definition were determined by whether the course was in or outside the curriculum (2) and/or the level of the course (2).
In total the 5 universities offer 9 courses most usually of one semester duration. All 9
are intended to teach the participants about entrepreneurship but over half (5) are also
intended to educate participants for entrepreneurship. Only 3 expect their students to
start a business on completion, despite the supposed aims of the programmes and all 9
expected the students to have changed their attitudes and behaviour as a result of the
programmes, though this was only a stated objective of 2 of the universities, as mentioned above.

5.3 Entrepreneurship Programmes
Although Entrepreneurship is traditionally taught in Business Schools or Departments
of Business, 5 of the 9 programmes were offered in non-business departments, often
Engineering. This is something to be encouraged, especially if it results in cross disciplinary collaboration and the breaking down of subject boundaries. Only 3 of the programes are compulsory, the remainder are optional, and only relatively small numbers
of students are involved, usually no more than 50. Only 1, compulsory, programme in 1
of the private universities had over 100 students. All of the programmes involved traditional lectures but 7 included talks by successful entrepreneurs and 5 by start-up entrepreneurs, as well as practising bankers, business angels, venture capitalists, marketing
experts, accountants, etc., particularly in the 2 private universities. In many cases there
is evidence of experiential learning through cases (6), simulations (6) and writing a
startup assignment/project (5) or preparing a business plan (4). In only two cases were
students required to undertake an SME placement/internship. However, no differences
could be discerned in the delivery of the programmes between business and nonbusiness departments. Rather the programmes in the 2 private universities appear to
adopt a more innovative pedagogy than in the larger, more traditional state institutions.
In the 2 private universities the non-business programmes were delivered by business –
trained academics.
Overall, therefore, there appears to be evidence of the sort of teaching that is required to
meet the intended learning outcomes but there is little evidence of the practical support
necessary to facilitate both real-life experiential learning and the establishment of new
ventures. None of the institutions had a science park and only two provided start-up
accommodation and seed funding, while only three offered on-going mentoring to startup ventures.
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5.4 Difficulties/Challenges
When asked about the challenges they had either faced or expected to face, the respondents referred to a lack of resources. As elsewhere, time and funding were mentioned but
the main concern was the lack of understanding/awareness of the need for entrepreneurship in universities coupled with the lack of expertise not just to teach it but to help
commercialise new ideas and intellectual property. Reference was made, also, to the
lack of trust of business and doubtless many academics especially in the State sector
will believe, as elsewhere, that business and commerce is “a fifth column gnawing away
at the basic values that define a university” (McNay, 2002, 10). Hence resistance might
be expected. This needs to be overcome and Egypt’s universities need to learn to work
more closely with the business community, and vice versa. However, resistance need
not necessarily come from mistrust, a lack of understanding or a fear of change but from
what can be termed “turfiness” (Pinchot, 1985). Traditionally entrepreneurship has been
taught in Business Schools. At least 1 respondent, not in a Business School, acknowledged that attempts to introduce entrepreneurship to the curriculum had been opposed
by Business School colleagues elsewhere in the University. In this particular case the
opposition had been overcome but it existed and doubtless will exist elsewhere. It is
understandable but it has to be resisted. Entrepreneurship is not just for students of
Business, but for all (European Commission, 2008a). Linked to this was a concern for
bureaucracy and the risk averseness of Egypt, making it difficult for universities to innovate and bring about change. Egyptian universities are not unique in this respect. Traditionally, universities have been slow to change as they exhibit many of the inherent
barriers to change possessed by large organisations (Kirby, 2006a). In particular, their
hierarchical structures (with many levels of approval) and the need for control (requiring adherence to rules and procedures) work against change as does their organisation
into academic silos (departments). Hence, several respondents pointed to the need for
internal re-organisation to encourage greater flexibility, while 1 suggested a lessening of
the control of the Egyptian Supreme Council. However, on top of this, Egyptian universities, like their international counterparts, have a set of traditional academic values
and many academics, when confronted with these developments, will inevitably believe that, if adopted, they “will drive out their other more fundamental university qualities, such as intellectual integrity, critical inquiry and commitment to learning and understanding” (Williams, 2002, 19).This is not the case, for, as Etzkowitz (2003) has
demonstrated, some of the most successful universities from an entrepreneurial perspective are among the leading research – led universities globally. Indeed, this was a further
challenge recognised by at least 1 of the respondents - how to re-orientate the university’s research so that it matched more closely the needs of the market.

5.5 Support Needs
When asked what support was needed to help promote entrepreneurship and entrepreneurship education in universities, the respondents made a variety of suggestions. Top
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was a need for greater funding and more resources but reference was made, also, to the
need for more appropriate reward systems, training/staff development and the need for
reduced bureaucracy and greater autonomy. In particular, respondents called for capacity building so that more staff understood the concept and were able to deliver and teach
it, more appropriate/suitable physical resources (such as enterprise laboratories, hatcheries, incubators and science parks) and the creation of practitioner networks (entrepreneurs, investors, legal experts, etc). All of these can be developed by the institutions
themselves but this requires, as several of the respondents acknowledged, that entrepreneurship is recognised as a primary function of the university.

6

Conclusions and Recommendations

The results indicate that with only 1 exception, a private institution, none of the respondents believed believed that their university meets the requisite definitions of an
entrepreneurial university. The reasons for this support the findings of Kirby, et. al.
(2011) as shown in table 1, where most of the problems encountered elsewhere were
identified in Egypt. With respect to entrepreneurship education, all 5 of the universities
offer programmes in entrepreneurship, despite only 1 of the institutions being part of the
pilot project offered by the Ministry for Higher Education and the Middle East Council
for Small Business and Entrepreneurship (Sheta, 2011). While the results suggest that
the universities are adopting an innovative and experiential approach to learning, it is
noticeable that many similar internal and external challenges also exist and need to be
overcome in order to achieve the requisite transformation. Noticeably, none of the institutions provide accommodation (hatcheries or incubators) in which students can launch
their ventures (as part of the learning process) and only 1 requires its students to undertake an internship in an SME. Additionally, and importantly, the results mask very considerable differences in delivery between the 3 state universities and the 2 private universities. The former are less innovative in their delivery, possibly resulting from their
size but also the values and experience of their staff.
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Barriers to Universities being Entrepreneurial
Presence in Egypt (+)
Barriers

University

Education

Organisational Structure and University Governance

+

+

Not a primary function of universities

+

+

Inadequate links with industry

+

+

Not in accordance with research objectives

+

+

Lack of experience

+

+

Inadequate Cultural Values

-

-

Traditional ways of teaching

-

-

Inappropriate reward system

+

+

Clash with teaching objectives

+

-

Lack of funding

+

+

Lack of physical resources

+

-

State funding dependency on the state

-

+

Table 1: Barriers to Universities being Entrepreneurial (*Source: Kirby, et. al., 2010)

Clearly, such results have very considerable implications for both the universities and
the country. First, the universities need to be permitted to be more autonomous and able
to organise themselves so as to be more flexible and innovative, not according to a
common organisational structure, as is the case. Second, there needs to be a reduction in
bureaucracy both within the institutions themselves and between the institutions and the
State. Third, universities and the business community need to be encouraged to establish closer links and the country’s universities need to be perceived as part of what
Leydesdorff and Etzkowitz (2001) have termed a “Triple Helix” network of government, the University sector and the industry/business sector that fosters entrepreneurship. This can be facilitated, at least in part, through the creation of Technology Transfer Offices, Science Parks and Incubators, which are among the plans of several of the
respondent institutions. Fourth, there needs to be a programme of capacity building
whereby the staff (both academic and administrative) of the universities appreciate why
entrepreneurship is so important and what is needed to deliver it.
Somewhat paradoxically, especially given the first and second points above, there needs
to be a national policy that requires the country’s universities to become more entrepreneurial and to introduce entrepreneurship education to all students. As Mok (2005, 560)
has suggested in a different context, this policy needs to shift the paradigm “from
purely upholding the mission of research and teaching to the third mission of promoting
economic and social development”, making it clear that entrepreneurship is a primary
objective of all higher education institutions. As the World Economic Forum (2010)
has recognised not only will education reform “not work without policies in place to
change the existing metrics”, but in accordance with Ajzen’s (1991) theory of planned
behaviour, people will respond if they believe it is a social norm/expectation. The Government needs, therefore, to have a clear vision of the role its universities should play
and a strategy for bringing about the educational reforms that are needed if the country
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is to compete effectively in the modern global economy (Egyptian National Competitiveness Council, 2008). However, as elsewhere, it needs to “steer from a distance”
(Mok, 2005, 552), freeing them up from external and internal bureaucracy, and allowing
them to be more innovative and flexible.
This research is based on one country and a very limited sample. However, the findings
do corroborate the earlier findings of Kirby, et. al. (2011), and would seem to fit with
earlier theoretical considerations as well as developments elsewhere (Mok, 2005; Kirby,
2006a). a more comprehensive study is now needed that includes other factor driven
economies and, in the case of Egypt, compares the private and the state universities and
examines, in considerably more detail, exactly what is being done and achieved, possibly through in-depth case studies. Given the early stage in the development of the topic
both in Egypt and elsewhere, a longitudinal study would not just be of interest but of
considerable value, tracking developments over time and monitoring the impact of the
changes to the universities, the economy and society.
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Abstract
Individual firms, industry sectors and national governments are concerned about how to ensure we have a
suitable workforce that can meet the demands of a rapidly changing global economic system. There is a
growing recognition that this problem needs to be tackled collaboratively through partnerships between
these various stakeholders. The need to nuture and grow sufficient technical talent in the disciplines associated with Science, Technology, Engineering and Mathematics (STEM) is of particular concern in the
developed ecomomies.
In doing so three major challenges need to be met; (a) problems with educational systems at all levels
from pre-school to higher education, (b) changing workforce demographics and (c) emergent business
practices globally. A study of 250 collaborative programs in Australia designed to nuture talent revealed
six distinct approaches; (i) community engagement, (ii) practice-based learning, (iii) mentoring/coaching,
(iv) knowledge sharing, (v) cultural change and (vi) innovation networks. However we lack a coherent
framework for understanding the scope, inter-relationship and impact of collaborative programs intented
to attract, retain and develop people that span a life time, from when they are children, through the years
of formal schooling and into careers and continuing professional development.
This paper proposes a Talent Development Portfolio (TDP) as a means to analyse current programs and to
propose new ones where gaps appear in the continuum across the stages of education and professional
career. The TDP proposes eighteen high level strategies that address the three education and workforce
challenges and build upon the six distinct development approaches. The paper also presents five principles that underpin success in the execution of collaborative strategies developed through partnerships involving industry, parts of the education system, government and civil society.
Keywords
Innovation education ecosystems, collaborative education programs, lifelong learning, knowledge alliances, innovation partnerships; informal education

1

Introduction

Nearly every developed economy seems to be suffering from technological skills shortages. Fewer young people in developed economies are interested in careers in Science,
Technology, Engineering and Mathematics (STEM) related fields and competition with
emerging economies has fuelled national concerns around how to sustain advanced
technological capability. Simultaneously, developing countries are experiencing demands for new infrastructure for rapidly advancing and urbanising populations. The
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preponderance of workers in engineering and technology fields who are approaching
retirement age has heightened fears about the potential loss of technological knowledge.
These issues are happening during a time of increasing internationalisation and mobility
of engineering work and the so called “war for talent”.
Governments globally are proposing new policies and developing initiatives to deepen
collaboration between industry and universities focused on innovation to enhance global
competitiveness (Wilson, 2012; NSTC, 2013). A framework has been developed that
articulates the characteristics of the university-business collaboration ecosystem
(Davey, 2011). There are related studies focused on best practices for universityindustry collaboration (Pertuzé, 2010; Sanders, 2013; UIN, 2014). Such collaboration
initiatives depend upon educational elements designed to foster the development of innovation skills and an entrepreneurial spirit in a wide variety of individual actors. Some
policy proposals encompass the need to consider all levels of education from pre-school
to university and even continuing professional development (OCS, 2014). In all jurisdic-tions there exist a multitude of diverse educational and professional development
pro-grams aimed at developing innovative capability. However, it is extremely difficult
to keep up with all existing education programs for talent development especially in the
fields of science, technology, engineering and mathematics (STEM). We lack a coherent
framework for making sense of the diversity of innovation education initiatives, formal
and informal, and their relationship. There has never been a more important time to critically examine effective strategies for increasing engineering capability.
This paper tackles this problem using a framework that enables the myriad of educational, training and professional development programs associated with collaborative innovation initiatives to be analysed and distilled into a series of generic strategies. While
the principles espoused are universal, many of the examples relate to programs aimed
principally at engineers and related technical disciplines.

2

Educational and Workforce Challenges

Talent development and consequently our ability to innovate are being challenged by
three simultaneous sets of dynamics (i) pressures on and changes in national education
systems at all levels from kindergarten to graduate education, (ii) the changing demographics of the workforce in knowledge intensive industries and (iii) changing nature of
business operations and emergent global work practices.

2.1 Education Challenges
In the USA, the UK and other countries, there have been numerous reports on the concerns about the state of pre-college education (preschool to high school) in terms of developing the capabilities for success in post-secondary education so as to enable business and industry to compete in a global business environment. There have also been
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some disturbing reports indicating that the preparedness of college graduates (including
engineers) do not meet the expectations of industry. This highlights the need for concepts like graduate attributes and competencies in relation to education and for work to
be more firmly grounded in a robust theoretical framework.
Higher education is becoming a global enterprise and this impacts on what happens locally. While there are many common elements between programs around the world, the
approach to the formation of graduates has characteristics unique to its history and traditions in individual countries. In the case of engineers, these differences in education
impact the technical workforce, as technology based corporations and consulting firms
operate on a global scale across national boundaries.
In response to the changing world and the work of engineers, many reports identify the
critical attributes of future engineers as being strong analytical skills and practical ingenuity exercised with creativity and good communication. They will have to master not
only the principles of business and management but also those of leadership. In achieving high ethical standards and a strong sense of professionalism they will also appreciate the role of serving the public good. This will require engineers to exhibit dynamism,
agility, resilience, and flexibility and a preparedness to be lifelong learners.
The top priorities in terms of future skills will be practical application, theoretical understanding, and creativity and innovation. It has been suggested that there should be
more business oriented project work and significant work experience before graduation
and that this will require closer university-industry ties. Three roles for the engineer of
the future have been identified from a number of sources: engineers will, as always,
have to be technical specialists, but they will also have to be knowledge integrators and
will have to be especially adept at managing change.

2.2 Workforce Challenges
The challenges associated with the changing workforce demographics include the potential loss of industry knowledge that results from retirements of the baby-boomers,
global competition for talent, issues around skilled migration, the global mobility of
professionals (brain circulation rather than brain drain), generational change around
millennials, changing societal mores, changing employee career expectations and worklife integration.
The perceived shortage of engineers has sparked discussion about a perceived education-industry gap. Beyond these current concerns, the broader issue of advanced engineering capability addresses the changing nature of engineering practice and the new ways
of doing engineering that include the opportunity to attract a more diverse group of
workers to this new environment, systemic changes in the engineering workforce, including generational change, and skills gaps in key industries.
There are many changes in the engineering workforce. Some of the change is due to
aging “baby boomers”, some to the expectations of young people entering the market,
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some to the need to address the skills shortages, and some changes are the result of the
fluidity in the increasingly global marketplace for engineering skills. The globalisation
of engineering services and production involves both the movement of engineers and
the movement of engineering work.
Improving communication pathways between organisations, and with the communities
they serve, encouraging new partnerships, creating sustainable work-life balance and
incorporating new technologies into the business plan are some of the issues that professional engineering businesses and organisations are faced with. There are many initiatives whose aim is to address these issues and to help engineering professional organisations to retain engineers and remain competitive in industry.

2.3 Work Practice Challenges
Business practices have undergone significant changes that will impact on the development of talent. For example, the innovation imperative, managing risk, the increasing
complexity of projects, products and systems, disruptive technologies, working globally, new business models based on working relationally (rather than in an adversarial
fashion) including joint ventures and public-private partnerships, increased working
with and across other professional disciplines, working sustainability (from cradle to
grave), issues around permission to operate in a community, and knowledge retention
and sharing and lessons learned from practice.
The practice of engineering is also undergoing rapid and significant change. There are
changes in how businesses operate and how engineering work is done, changes in the
increased conversation between engineering and other aspects of the business world
such as finance and law and the increasingly important conversations between engineering and the wider community. As projects become more complex it is increasingly difficult to separate out the purely technical aspects of engineering, such as design, from
the context in which the product or system will be made or used or maintained and the
currently prominent attention being paid to the challenges of how engineering actions
will affect the environment.
One facet of the increasing complexity in engineering is new business models that involve multiple parties working relationally to deliver projects. Examples of this include
strategic alliances, joint ventures and public-private partnerships. Perhaps due to the
business changes, but also in response to environmental concerns, there is a renewed
interest in engineering practice in looking for opportunities to improve outcomes without increasing the level of resources used.
Engineering projects, products and systems are becoming increasingly complex. Complexity is not simply a matter of products and systems being more complicated or technologically sophisticated. Rather, complexity is about the number of ‘nodes’ or interfaces or actors involved and the number and intricacy of connections between these. As
engineering projects become more complex with more outcomes that are less predicta-
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ble, the issue of risk and risk management becomes a critical consideration. This risk
has dimensions of health and safety, commercial, technical, environmental, social and
poli-tical aspects.
Another trend shows that engineering qualifications have in recent years become even
more highly regarded by employers and engineers have moved into management in greater numbers. While the number of engineering graduates has remained relatively static,
the pool of employers has increased, therefore effectively doubling the flow of engineers into management roles and out of direct practice. This shift has increased the pressure on the engineering technical staff and engineering team at all levels.
An emerging challenge is that of the need for nuanced global competency in conducting
technical work in multi-national teams. While the laws of physics remain the same globally, the ways that engineering is taught and practiced are deeply shaped by national
history and core cultural assumptions. This can have significant implications of
techncial decision making and for the outcome of projects.

3

Six Collaborative Approaches to Talent Development

The Advanced Engineering Capability Network (ACEN) in Australia developed as a
means to bring together critical stakeholders involved in capability development in public and private engineering organisations, industry and professional association, education providers and community groups with the objective of creating an overarching understanding of what was being done, what worked and to identify the gaps. In the process many fruitful collaborations between these groups of stakeholders including industry-education partnerships were identified and analysed through intensive case studies.
Some 250 distinct in-company and sector–wide programs designed to develop STEM
talent were identified and 100 of these were developed as detailed case studies using a
rigorous, seven step protocol. (Radcliffe, 2008).
An analysis of these case studies revealed six broad approaches to developing learning
programs through partnerships or collaborations between firms, industry groups, educational organizations, professional associations, government agencies and various civil
society groups as listed below;
(1)

community engagement,

(2)

practice-based learning,

(3)

mentoring and coaching,

(4)

knowledge sharing,

(5)

cultural change,

(6)

technical innovation networks.
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These six startegies do not have clear boundaries but rather form a continuum, with one
strategy often shading into another. In addition, most of these innovative programs possess characteristics that could be argued to place it under a different rubric. Boundaries
have been placed around these categories only to aid in examining the whole spectrum
of programs available to increase engineering capability.

3.1 Cummunity Engagement
This approach is people focused and involves members of the community, as individuals or organizations, with engineers or engineering interests. This group contains the
largest number of programs that were identified, and it appears that this is due to the
issues and concerns being of great importance to the general population. There are also
a great many of these programs that are partnering with primary and secondary schools,
and others that assist communities in addressing local issues. Some of the programs
provide expertise where needed, such as during natural disasters, and other programs
bring communities together to work toward achieving common goals.
One of the best examples of community organizations working collaboratively to further engineering capability are the numerous Rotary Club volunteers who support the
Science and Engineering Challenge in competitions all across Australia. This is one
example of the many local initiatives that share a goal of increasing student interest, and
are working to involve engineers in issues of importance to their community. This category also contains strategic partnerships between organizations with shared interests
such as universities and business organisations working in partnership. There are also
good examples of community, professional association organisation and governmental
entity partnerships in this category. One such program is the Adopt-A-School program
managed by the Australian Industry Association.

3.2 Practice - Based Learning
This approach is also people focused and uses some form of learning in the work place
initiative to increase learning and understanding. These programs using this approach
have a long history in engineering and for a very long time were a central part of an
engineering undergraduate degree program. University programs in this group go by
many names such as work placement, cooperative learning or extension programs.
There are also a large number of graduate and professional programs such as the Master
of Engineering Practice programs at the University of Southern Queensland and the
University of Wollongong. They remain a central feature of the chartered engineer requirement as well as the certifications for all members of the engineering team.
Not all are university based as these programs exist at all levels of training. In addition
to being a part of the training of the engineering team, practice-based learning is the
central feature of many programs where new skills must be learned by employees who
are learning by doing on the job. Of equal importance are the staff exchanges or se-
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condment schemes that allow working engineers to increase their capability across supply chains or within a group of industry stakeholders, such as the programs of the Skilling Australians Defence Industry program.

3.3 Mentoring and Coaching
Mentoring and coaching have been used effectively in a large number of engineering
settings over a long period of time. Mentoring often happens in an informal and sometimes unacknowledged way, but when it happens in a structured relationship, mentoring
can be an extremely powerful way for both mentor and mentee to receive a wide array
of personally rewarding benefits. Organizations benefit from mentoring programs as
well, as the workplace is often perceived as a caring, human centred environment.
While not as dramatic or exciting as team activities, mentoring and coaching are often
personal and enduring.
The coaching method is an effective, but slightly less intensive style. Both mentoring
and coaching assist participants to become more involved and share experiences and
have been shown to provide linkages between individuals and organisations that assist
in retention, satisfaction, accelerated success and a positive personal experience. Used
in conjunction with other cultural change and knowledge sharing programs, this type of
strategy can provide a range of opportunities for building engineering capability.
Well known in Australia, cadetships are one example of the extremely people focused
programs which exhibit a relatively intimate style of information exchange. Advantages
of these programs are the ability to reduce stress and speed up productivity for new job
entrants, foster a sense of community in the workplace or assist minority individuals to
overcome perceived barriers.
Programs are dynamic, rather than static, as relationships evolve and new partnerships
need to be fostered to develop. Excellent long term examples which have been featured
as case studies include the QUT Career Mentor Scheme and AusIMM’s Mentoring Australia. In addition, the excellent and highly collaborative National Youth Mentoring
Network web page offers comprehensive information about the many aspects of mentoring, especially for youth programs.

3.4 Knowledge Sharing
These are process focused programs that facilitate a systematic flow of information,
often from one person to another, but in a structured environment within an organization
using a defined process. These programs most often involve groups of people, sometimes networks, and can rightly be called communities in many cases.
Collaborative education programs, such as the Mining Education Australia (MEA) program, are examples of knowledge sharing. The highly successful MEA program brings
together three universities in an innovative program to address the skills shortages in the
resource sector. Course content has been modified through input from industry, and the
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three partner universities will pool resources to teach the program nationally. Austroads
Professional Development for Road Engineering program is another example of a
knowledge sharing program. Developed with input from all the Australian road authorities, this program pools knowledge from across Australia.
A knowledge sharing program that is addressing the issue of an aging workforce is
Young Engineers Australia, which is promoting an exchange of information and excitement about engineering to a new generation.

3.5 Cultural Change
This process focused approach involves individuals in the difficult and long term process of cultural change. Whether the issue is the acceptance of a more diverse engineering workforce or the sharing of previously tightly controlled information, these are difficult issues without immediate results. However, these changes are of enormous interest and importance to the engineering profession and to the community at large.
Some of the goals of the programs, such as the efforts to increase the diversity in the
engineering workforce, are currently assisted by the skills shortages. However, just as
necessity drove the increasing numbers of women in the workforce during the Second
World War, the economic drivers of today are dovetailing with cultural changes.
Programs such as the Women in Construction and Women in Mining Networks have
helped to open opportunities for women and have led employers to consider the demands of the profession, the flexibility of the working hours and locations and the responsibilities placed on engineers.

3.6 Technical Innovation Networks
These are technology and business process focused programs that involve individuals in
new arenas and help engineers to utilize their skills in programs which are largely located in creative and enterprising endeavours. Although this is a highly proprietary area,
there are some excellent examples of collaborative programs. TechFast is an example of
a program that looks for newly developed technical inventions and ideas and assists
small to medium sized industries in placing Australian innovations in the international
marketplace. Other examples are the education programs of the Cooperative Research
Centres who assist with sharing university developments with other organizations in the
education sector and help new ideas to gain acceptance.

4

Talent Development Portfolio Concept

Having identified the six approaches to talent development described in Section 3, it is
instructive to relate each of these to the three educational and workforce challenges discussed in Section 2. Specific strategies based on one of the six approaches can be devel-

409

oped to address one or the three challenges. Thus a 3 by 6 matrix of strategies, called
the Talent Development Portfolio (TDP) can be formed, as shown in Figure 1.

Figure 1: Talent Development Portfolio (18 strategies)

This Talent Development Portfolio is a powerful analytical tool for discerning the patterns in the many different types of innovation capability building programs that exist. It
enables industry sectors and individual organizations or businesses to visualize their
talent development offerings in a broader context. The TDP presents eighteen distinct
types of strategy for building innovative capability across all educational levels from K12 schooling to professional practice.
All eighteen strategies in the TDP are inherently collaborative and involve partnerships
between multiple stakeholders, i.e. industry at a individual firm or sector level; one or
more parts of the educational system from informal learning in community, to kindergarten through to high school, technical training, universities (baccalaurete, graduate
and professional programs), professional organizations and accociations, community
groups inclusing service clubs and NGOs, various levels of government or government
agencies.
Each of the eighteen strategies can be broken down into more specific types of programs as illustrated in Figure 2. This is a partial list of possible programs only. Some of
those listed exist in one form or another often in more than one country. Others are
purely speculative; possible future programs inferred from the relevant strategy in a
given cell.
For example, the strategy of cross-sector professional development networks include
ethics programs, networks for women and under-represented STEM professionals; sector or cross-sector leadership programs of which there are many specific instances. In
contrast, inter-generational exchange networks is a new idea that is not currently practiced in a large scale collaborative fashion but which could be developed.
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Figure 2: Example Programs by Strategy in Talent Development Portfolio
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In addition to being a powerful tool for seeing the patterns in the many different types of
capability building programs, the TDP is being adopted by organizations as a diagnostic
tool. It enables firms or industries to visualize their current learning and knowledge
sharing profile. From this they can plan more coherent and comprehensive strategies
for developing their talent in collaboration with other stakeholders.

5

Deploying the Talent Devolpment Portfolio

The real value of the Talent Development Portfolio is its scalability; its ability to identify patterns in programs at multiple levels of granularity. You can move up in levels of
abstraction to see the “big picture” or drill down to see the details. The TDP is both an
analytical tool and a planning tool. It can be adapted for use at an organization level or a
sector level as a diagnostic tool to detect gaps and to foster innovation in creating more
coherent and comprehensive talent development programs. It complements the UBC
ecosystem model.
At an organization level, it can assist in identifying talent development programs external to the business that are part of the talent supply chain and thus find opportunities to
better engage in and benefit from such programs. At a sector level it highlights opportunities to build new programs that will increase the quantum, demographics or quality of
professional talent available over an extended timeframe. This is often done by adapting
successful programs from other sectors or even creating cross-sector programs that
avoid direct competition with others in a particular industry sector. It is also a very
powerful tool for government and policy makers to look systemically at the “talent
chain” or the “talent circulation” and enhance the retooling of talent for emerging commercial areas.
As discussed in Sction 3, the six approaches in the TDP emerged from studying 250
instances of successful industry-education-community collaborations around talent development. A thematic analysis of the 100 detailed case studies developed by the AECN
revealed five critical success factors that recurred across the various schemes. These
have been distilled into five principles.
The first principle, encourage entrepreneurship, recognizes the need to affirm and support the creative energy of many groups engaged in sector-wide talent development
programs. It is imperative that nothing impede activities that are already being done
well. Local entrepreneurship can be encouraged through a franchised national program
to provide coordination, advice and support for the wide variety of capability development initiatives.
The second success principle, share ownership, is about having multiple stakeholders
involved in the conception, design, implementation, evaluation and continuous improvement of capability development initiatives. Incorporating different yet comple-
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mentary perspectives are precursors for sustainability through meeting the expectations
of all the stakeholders.
The third principle, evaluate impact, highlights the need to have systematic measurement of outcomes. Sharing such performance data widely informs new programs about
ways to be successful. Evaluation is made much easier in cases where a program has
been designed around a relevant learning, social or motivational theory or other appropriate conceptual framework.
The fourth principle, replicate success, builds logically on the first three. While in the
short term there may be competitive advantage in keeping successful talent development programs proprietary, the increasing permeability of good ideas across firms and
even sector boundaries that will characterize business going forward suggest that this is
a problematic approach in the longer term. One strategy for replication is to franchise
highly successful programs. This would allow local adaptation while not consuming
precious resources on developing program materials, promotion and marketing and other non-direct value adding activities.
The final success principle, report transparently, combines two ideas; the need to disseminate and share information on successful capability programs widely and freely and
to ensure that this information is objective and authoritative so that people can make
evidence-based decisions.

6

Conclusions

The Talent Development Portfolio engages industry competitors and other stakeholders
in collaborative processes that grow the talent pool in imaginative ways, not merely a
“fill the pipeline and plug the leaks” approach. Thus, short and longer term investments
in talent development can be understood in a more systemic, rather than piecemeal way.
Viewed holistically, the building of advanced technical capability encompasses activities involving the development of people, processes and technology, either separately or
together. These activities might be concerned primarily with any part of what might be
called, the “career lifecycle”; that is to say any part of the career of an individual, any
part of the evolution of engineering practices or technological development of an industry or any part of the development of an engineering product, process or system.
Thus some talent development programs focus on attracting more young people to careers in engineering while others help prepare experienced engineers for significant
changes in career trajectories. Some focus on bringing about changes to how engineering is practiced, for example shifting to a focus on sustainability, while others are about
implementing advanced technology in traditional industries. To date, these diverse sets
of activities have been considered in isolation from one another rather than being seen
as a contiguous group with an overarching common purpose, that of advancing engineering capability.
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The framing of the TDP makes it much easier to make comparisons, to find gaps in the
coverage of capability initiatives and to identify opportunities to strengthen capability
through fostering synergies between what might otherwise appear to be unrelated issues.
The AECN project identified many more programs and activity in the top left-hand section of the TDP (i.e. programs focused on attracting and retaining students into engineering) and relatively fewer collaborative, multi-company programs in the middle section and lower sections, i.e. tackling the workforce and work practice challenges. So
there seems to be considerable interest in providing mentoring but few viable models of
sustainable programs. Similarly, while many individual firms may be very focused on
knowledge management issues, there are many fewer trans-sector initiatives that build
strategic capability around new processes and technology that might provide a national
competitive advantage, as opposed to a competitive advantage for an individual firm or
even an industry sector.
The analysis of programs using the TDP reveals a number of strategic opportunities. A
common theme is the need to create new, non-conventional career pathways and to
bridge traditional barriers that inhibit the mobility of people, processes and technology
between industry sectors and geographically to exploit opportunities in a changing
global environment for engineers. This may require some basic assumptions about the
development of engineering capability to be re-examined, many of which are implicit,
but which militate against agility.
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Abstract
The gap between academic literature and professional practice is a recurrent topic in management science
since the 80’s. I focus on that gap in supply chain management. A single research on that topic exists. It
highlights empirical reasons for such a gap and points out the rhetoric around supply chain management. I
intend to introduce the management fashion theory as a new prism of analysis and thus, the first step is to
build a literature review in order to understand the nature of that gap. The first part of the article examines
the gap between literature and practice in supply chain management and points out some elements regarding rhetoric. Rhetoric is the main fabric of management fashions. The second part presents a literature
review on (1) this gap in management sciences and (2) the management fashion theory. The third part
discusses the potential of management fashions in supply chain management.
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1

Introduction

The gap between academic literature and professional practice is a recurrent topic in
management science and has been particularly discussed since the 80’s (Daft, 1980;
Daft and Lewin, 1990; Beyer, 1997; Rynes et al., 2001). The debate has been open for
years, but has almost always concerned general managerial practices. In this article, I
will focus on the gap that exist in the supply chain management field. Drawing on the
unique academic article on the topic Fawcett and Magnan (2002) and that highlights
five empirical reasons for such a gap, I intend to find out other factors to explain it.
The objective of this conceptual paper is to introduce the management fashion theory
brought by Abrahamson (1991, 1996) as a prism of analysis of the gap existing between
literature and practice in supply chain management. According to him, a management
fashion is “a relatively transitory collective belief, disseminated by management fashion
setters, that a management technique leads rational management progress.” Kieser
(1997) explains that rhetoric is a key element in the management fashion theory: “rhetoric, an aesthetic form, is the main fabric of management fashions and […] therefore
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theories of fashion in aesthetic forms are generally applicable to explanations of management fashions”.
Our aim is to discover if there exists a gap between literature and practices in the supply
chain management field. To broach the topic, the first step is to build a literature review
in order to understand the nature of that gap. The first part of this paper describes three
intriguing reports coming from both literature and practice. They concern the gap between literature and practice in supply chain management and point out rhetoric. The
second part presents a literature review on:
(1)

this gap in management sciences and

(2)

the management fashion theory.

Finally, the third part discusses the potential of management fashions in supply chain
management.

2

Gap between Literature and Practice: Three Intriguing
Reports

2.1 Report from Research World in 2002: Fawcett and Magnan
(2002)
In the supply chain management literature, I found a unique article dealing with the gap
between theory and practice in the supply chain management field. Fawcett and Magnan
(2002), in an article entitled "The rhetoric and reality of supply chain integration", approach this gap under the angle of supply chains integration. However, the results remain very concentrated on the empirical reasons (see table 1) for which practices are
less advanced than theories.
F1
F2
F3
F4

F5

« Supply chain management» is only a rhetoric used to name what we used to calling « logistics management » in the company. Tools, practices and mentalities have not changed.
Supply chain management definition is different from a manager to another. Consequently, practices lack
of cohesion and visibility, and strategies lack specificity.
In companies, the purchase and marketing functions are highly decoupled which implies more difficulties
to put in place collaborative practices within the companies.
Supply chain complexity in a challenge. Companies are involved in numerous supply chains. Measuring
the intensity of each of their relation with their partners is difficult and makes the supply chain design
being more complicated.
Companies are focused on middle-term return on investment (if not short-term). This limits the capacity to
change corporate culture, to implement innovative processes and change the relation with the partners.

Table 1. Factors limiting the diffusion of supply chain management tools and practices (adapted from Fawcett and Magnan, 2002)

Fawcett and Magnan (2002) argue that the recent apparition of supply chain management makes it difficult to have a clear definition: there is a strong rhetoric around supply chain management. Each company, or even each person, has its own definition. It is
possible to find supply chain management departments in some companies which do not
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even show the main characteristics of what such a department should be. It is also possible that « supply chain management department » is just a renaming of the « logistics
department » without changing the tasks to be done. On the contrary, sometimes the
supply chain management department does not exist but all activities are spread over
different departments. Thus, it is easy to understand why such a gap exists between
literature and practice. The first step to reduce the gap is to standardize the vision that
everyone shares on supply chain management.

2.2 Two Reports from Practice World: Editorial from Supply Chain
Magazine (June 2013) and “Lettre de la FNEGE” (March-April
2014)
In the editorial n°1638 from the newsletter of Supply Chain Magazine (free and famous
French professional journal), dated 3rd June 2013, while describing a gap between numerous articles and companies’ reality, so called « management fashions » in supply
chain management are described :
“You will have doubtless noticed it, Supply Chain does not escape latest
management fashions. In here is some examples: very fashionable for the
last few years, the SCEM […], is nowadays not any more the favorite subject of software publishers. 4 PL, who knew their hours of glory at the beginning of 2000s, are not that popular anymore. RFID, which aroused
thousands of articles and fed many debates, makes people less speak about
it. […] And curiously, subjects that we believed were belonging to the past,
as Lean Management or S&OP are making a strong comeback with so
much vigor that we would never say that they were belonging to the literature of the 80s, one might as well say to prehistory. However these themes,
which benefit from a more or less high popularity according to years, join
noiselessly the practice and the everyday life of companies. Finally, it is
perhaps when we speak the least about it that they progress the most.”
In addition, in the editorial n°391 from the newsletter of the French National Foundation for Teaching Management in companies (called FNEGE), dated March-April 2014,
two highly recognized French university professors, Frédérique Alexandre-Bailly and
Xavier Lecocq, wonder “how can we build a fertile relation between business schools
and companies?”. They explain that there is a clear distance between companies and
business schools and that companies are facing difficulties to understand how business
schools might work with them but that business schools that work with companies bring
to them a better understanding of situations, innovation and knowledge. However, the
gap between research and practice is far from shading, and a complete institutionalization work around that possible relationship is still to be done.
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To conclude, those two reports added to Fawcett and Magnan (2002), bring me to study
two parts of the literature: the gap between literature and practice, and the management
fashion theory, in order to answer my research question.

3

Literature Review

3.1 A Gap between Research and Practise
Short History of Thirty Years of Research on this Gap in Management Sciences
For more than thirty years, researchers in management sciences have been interested in
the gap existing between theories and practices. In 1980, Daft underlines this gap under
the temporality angle: that research shows that companies evolve so quickly that research is not capable to describe in real time the emergence of the new practices. In 1990,
Daft and Lewin explain that managers rarely use the contributions of research articles.
Indeed, there is not enough innovation in the academic world because the journals’ publication policies are sometimes too close of the mainstream and the scientific validity is
delinked from the practical utility. Seven years later, Beyer (1997) shows that research
is rarely applied because managers do not have time to acquaint with academic contributions. Even if managers have time to read academic articles, they meet great difficulties to apply researcher’s recommendations because of a lack of cooperation between
researchers and practitioners. Then, in 2001, Rynes et al. propose a literature review
demonstrating that the researchers communities and the practitioners are funda-mentally
divergent but that a too strong link between both communities would only lead to little
critical results on too narrow objects. More recently, in 2007, Demil et al. propose also a
less alarmist thesis by advancing that a weak coupling between practice and research is
not that annoying. This slightly-linked system implies, for example, more opportunities
to discover the environment, or even that innovations in research de-signs/topics are
rarely eliminated at first, or finally most moderate research costs since research is less
empirical.
Gap orientation in Supply Chain Management
The previous research in management sciences shows that the gap is qualified by an
advance of practice over research. In supply chain management, Fawcett and Magnan
(2002) have discussed a list of five limiting factors to supply chain implementation and
show that “supply chain practice seldom resembles the theoretical ideas”. It seems that
the gap orientation between research and practice is different in supply chain management: research would be more advanced than practice. However, academic literature
build on numerous case studies in famous industrial companies considered as mature in
their supply chain management: Dell (Kapuscinski, 2004), Hewlett-Packard (Lee and
Billington, 1995; Ellram et al., 2004), or Nestlé (Hamprecht et al., 2005) are some of
these famous companies. The different analysis prove the effectiveness of the tools and
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practices observed and discussed by researchers. The « Supply Chain TOP 25 » ranking
made each year by Gartner let us notice that most of case studies recorded in the academic literature are companies ranked as top ones. Less advanced companies in supply
chain management are more rarely studied as we proved it in a recent PhD research
(Ruel, 2013). Thus, the debate between research and practice highlights the advance of
practice over research and the same kind of gap is found in supply chain management.
However, this advance only exists in large industrial companies that are famous for the
excellence of their supply chain.
Fawcett and Magnan (2002) talked about the “rhetoric” of supply chain management.
According to Kieser (1997), rhetoric is a key concept in the management fashion theory.
Moreover, I noticed that the French professional press do not hesitate to use the words
“management fashion” to qualify certain practices in supply chain management.

3.2 Back to Management Fashions Theory
Abrahamson’s Research
Abrahamson (1991, 1996) are two famous articles in Academy of Management Review
concerning management fashion. These fashions exist at the same time in academic
contributions and in the lectures given by many business schools forming the future
managers (Abrahamson, 1996). Abrahamson (1991) defines the parameters of the management fashion as “the process by which management fashion setters continuously
redefine both theirs and fashion followers’ collective beliefs about which management
techniques lead rational management progress”. A management fashion is a collective
faith in constant transition (Abrahamson, 1996). Management fashion setters are organizations or individuals who produce and spread knowledge in management (Abrahamson, 1991). Universities, professional newspapers, consulting firms (Abrahamson, 1991)
or even academic gurus or popular managers (Huczynski, 2012) include most of the
management fashion setters. Socio-psychological and techno-economic forces engender the system in which followers ask for tools of progress in management and setters
set up the management fashion to answer this request.
The management fashion theory is an extent of the neo-institutional theory (Meyer and
Rowan, 1977). It shows that organizations need to adopt institutionalized structures in
order to acquire legitimacy and get the support of stakeholders: that represents the
norms of rationality. In the management fashion theory, Abrahamson (1996) incorporates the norms of progress: “under conditions of ambiguity, norms of progress should
cause managers to adopt management techniques perceived as progressive in order to
create the appearance of management progress and to avoid [stakeholders] sanctions.”
According to Abrahamson and Eisenman (2008), the institutionalized mechanisms are
the key difference between management fashion and management fads: the management-fashion-setting markets are providing institutionalized mechanisms to help fashion
setters satisfying fashions followers’ demand, whereas theory of fads does not recognize
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any institution that could produce a stable base that would generate several popularity
waves.
Criticisms against the management fashion theory
The management fashion theory has been widely studied. For example, special issues
have been published in the Journal of Management History (1999) and in Organization
(2000). Some articles in professional journals like Management Review and Harvard
Business Review were also published. Many of these publications concern fashions’
lifecycles. Drawing on Gill and Whittle (1992), management fashions progress through
the following five steps:
(1)

invention: creation of the idea,

(2)

dissemination: idea is diffused,

(3)

acceptance: idea is implemented,

(4)

disenchantment: negative evaluation appears and

(5)

decline or abandonment of the idea.

Clark (2004) argues that management fashion has, itself, become a fashionable area of
research. The aim of his article is not to criticize the nature of fashionable knowledge
but to highlight the shortcomings in previous research on management fashion lifecycles. He underlines three issues in his article: “(1) the (over)use of citation analysis; (2)
the focus on the dissemination / broadcasting phase of the fashion cycle; and, (3) the
incorporation of ideas into different domains within the management fashion setting
community”. Even if Clark (2004) provides numerous examples to support the issues in
in management fashion research, I noticed that Swan (2004) shows that each issues
highlighted by Clark (2004) were previously being mentioned as research limits by several authors. However, she suggests another limit in the fact that management fashion
are defined retrospectively. This means that a management fashion is spotted after it has
died (or has been replaced). Swan (2004) argues that “management fashions cannot actually exist as ideas (expressed as rhetoric, or otherwise). […] The concept of “management fashion” therefore becomes a post hoc description of management ideas that
fell from popularity, rather than an explanation of the processes through which ideas
become popular”. This suggests that it is difficult to talk about a “becoming” or a “potential” management fashion.
The necessary link between research and practice
AICPA-AAA (1995) and Gendron and Bédart (2001) show that there are some interactions between research, education and practice, thus between research and practice. If I
look at Abrahamson (1991, 1996), the junction of these three poles implies that the existence of management fashion occurs at the same time in the research pole (universities,
labs) and in the practice pole (consulting firms and popular managers). This will inevitably have an impact on the education of future managers. It means that only fashionab-
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le practices which will be taught to the students, leaving aside less popular practices
which, at the end, will be less known. It is necessary to complete this reasoning with
Abrahamson and Fairchild (1999) on management fashions, their life cycles and triggers. Among these last ones, financial motivations lead some entrepreneurs or consultants to answer quickly to the requests of their followers: the creation of new tools or
practices that may become fashionable will mean for them high financial earnings.
Consultants’ role in setting up management fashions
Even if Swan (2004) explains that it is difficult to talk about a “becoming” management
fashion, I may wonder at the role of researchers in setting at least “innovative” ideas
(which then may become management fashions). Since the link between research, practice and education have been proved, I can consider that researchers are able to set up
innovative ideas within companies, and that they would teach these ideas to future managers who then will disseminate them within companies after they graduate. However,
articles highlight more often the role of consultants in setting up innovative ideas within
companies rather than the role of researchers. According to Fink (2003) a lot of management principles were originally created and developed by consultants. Fink (2003)
argues that consultants are not only problem solvers but also providers of meaning who
influence companies’ practices by using highly effective rhetoric (articles, congresses,
conferences) which diffuse their management philosophies. Then, if a discourse is successful, all consultants will rapidly help in propagating these new ideas in order to beneficiate from the emerging consulting market.
The role of consultants in setting up innovative ideas is highlighted in another article
published in 1997 (Kieser, 1997). Kieser (1997) explains that consultants answer the
companies’ needs to find new management practices to face a constant competitive
pressure. Consultants will use rhetoric and myths to convince managers. Managers are
easily convinced by rhetoric and myths since management fashions are a way for them
to “fight their fears without having to take the risk of provoking criticism or even ridicule, because they are a member of a recognized group.” Kieser (1997) also highlights
that researchers generally enter the discussion only later, and will be more than welcome since they will enable to provide more legitimacy to the new fashion. This idea is
reinforced by another article explaining that most of the ideas and tools taught in universities were created by consultants and that consultants’ role is to bring new ideas and
to legitimize strategies (ParisTech Review, 2012).
Link between isomorphism and management fashion
Three types of isomorphism exist: coercive, normative and mimetic (DiMaggio and
Powell, 1983). Isomorphism is particularly interesting in this study since it produces
fashion’s phenomena. According to Bensedrine and Demil (1998), isomorphism leads to
imitation and involves that managers want to apply new tools and strategies. For example, benchmarking is a mimetic process that makes companies compare their practices
with the one of their competitors in order to get inspiration. According to Huault (2009),
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isomorphism seems also to produce a social order because it favors latest management
fashions. Finally, isomorphism leads to conformity, to imitation and even to the attraction of managers for the new tools and methods of management.
This literature review has shown that management fashions may exist when there is a
gap between literature and practice. Those management fashions are settled up by famous managers, researchers or even consultants. Now, I wonder if management fashions exist in supply chain management.

4

Do management fashions exist in supply chain
management?

4.1 In the Practice World?
According to Swan (2004), it is possible to detect management fashions only after their
decline. Thus, it is difficult to give a list of tools and practices in supply chain management which are management fashions because many of them are quite new for most
companies. However, it is possible to analyze whether contextual elements favoring the
apparition of management fashions exist. DiMaggio and Powell’s research (1983)on
institutional isomorphism defines six factors influencing the institutional isomorphic
change in a given organization. Those factors should all appear at the same time. The
previous literature review has also enabled me to find other factors about the context of
management fashions’ appearance. Finally, imitations’ factors should be the following:
(1)

strong links between the company and another,

(2)

uncertain environment of the company,

(3)

unclear objectives in the company,

(4)

company’s need for legitimacy in its industry,

(5)

manager’s need for legitimacy in its own company,

(6)

lack of knowledge in the company leading to the emergence of free rooms for
greating and acquiring new ideas,

(7)

existence of actors in the industry behaving like “gurus” and having the capacity of diffusing ideas.

Looking at this list, it seems complex and rather unlikely that all factors appear at the
same time to engender the creation of a management fashion. However, as supply chain
management is a rather recent field that triggered new practices for many companies,
the lack of knowledge regarding some of these practices could be the widest door open
for the entry of management fashions. Thus, a potentially successful market opportunity
exists for “gurus” in supply chain management. This market opportunity was already
described by Neuville (1996) in the field of quality management.
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However, detecting the existence of management fashion in supply chain management
practices is quite difficult. Firstly, finding all factors at the same time in an industry
seems challenging. Secondly, “gurus” in supply chain management are certainly still
very few due to the youth of the field. Finally, it is hardly possible to know whether
popular tools and practices are real management fashion or not since most of them are
not yet at the decline step of their lifecycle.
If management fashions are hardly detectable in the practice yet, I wonder whether management fashions in supply chain management could appear in the research world. The
lack of knowledge in supply chain management (Fawcett and Magnan, 2002) could
bring a market opportunity for special “gurus” coming from academic world. Then management fashions could fluctuate to the practice world in the coming years thanks to
the link between research, practice and education (AICPA-AAA, 1995; Gendron and
Bédart, 2001).

4.2 In the Research World?
Example of the coercive isomorphism in British universities
Jarratt’s report in 1985 on the effectiveness and efficiency measurement of British universities is an interesting example for detecting isomorphism in universities. In the 80’s,
British government wanted to modify the running of public universities. Jarratt (1985)
recommended the implementation of objectives and KPIs for each university: rates of
success, attractiveness of the formations in Master's and Doctorate’s degrees, quality of
teaching, number of scientific publications, etc. This report also recommended that research should be better managed and that new processes giving an account for research
activities should be established. According to Townley (1993), this individual evaluation of researchers had a major consequence: it made it possible to obtain more information on each researcher and his activities. In order to make all this knowledge useful
and effective, managers decided to create individual performance indicators. Of course,
the objective of the British government was not to create norms for public education.
Wha-tever was the intention, this additional knowledge is a source of normalization and
stan-dardization of practices. According to Townley (1997), the individual evaluation
brings coercive isomorphism. This research brings on two points:
(1)

although the individual evaluation plans were set up and that a normalization
of the behavior appeared, the community of researchers succeeded in influencing managers so that the individual evaluation is not an "evaluation of the
performance" (as the State wished it) but an "evaluation of the skills";

(2)

the State answered by setting up a remuneration for the individual performances and setting up national authorities evaluating universities: so, the individual evaluation of performance became possible.

This example regarding British universities reveals that isomorphism and imitation appear at two different levels: between universities and between researchers themselves.
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Because of the setup of the evaluation plan, even if the intention of the British State was
to create a better management of the public money given to universities, afterwards it
seems that the fatal consequence was to generate isomorphism. For researchers, there is
still only little room for innovation in such a system of performance evaluation. Without
being able to plan results as high as what the State (via their university institution) expects from them, their willingness to study new research objects is hindered. The British example is, of course, reminding numerous other cases.
Do Management Fashion, through Isomorphism, appear in Supply Chain
Management Research?
According to Livolsi (2009a), there is little evolution in supply chain management practices that shows how difficult it is to implement the newest supply chain management
tools described in research. Livolsi (2009b) also points out the difficult institutionalization of supply chain management. He explains that a need for a stronger theoretical
framework appears in the research world, while in the practice world managers need
more marks. In this context, fashions appear in the conceptual frameworks. The two
most frequently used approaches are network theory and strategic management. The
network theory allows to approach the organizational dimension of supply chain management. Strategic management arises from the necessity for supply chains to create
value for customers. Strategic management is also used as a framework to justify the
emergence of this research field, to pilot supply chains (particularly using the resourcebased theory) and to define strategic actions. The youth of the supply chain management
field leads researchers to always use the same theories.
Beyond the frameworks of analyses which are sensitive to the imitation, the research
objects are also sensitive to management fashions. For example, some objects recently
became fashionable such as the concept of “resilience”. Since 2010, this object has been
widely discussed (e.g. two special editions of International Journal of Production Research and International Journal of Production Economics in 2011).
Coercive and normative isomorphism may appear in research. Indeed, the professionalization as well as the power of institutions arise from transformations of universities. The
existence of various evaluation modes professionalizes the research world while influencing trends in research topics. I can quote major examples: individual and collective evaluation of research organized by States or universities, sometimes leading to
mo-netary bonuses; scientific journals rankings; scientific associations; scientific conferences with main topics determined months in advance; special editions in academic
journal (also mentioning months in advance topics of interest); or even peer reviewed
systems in journals and conferences. Thus, in all likelihood, isomorphism exists in supply chain management research.
Beyond factors bringing isomorphism within research, academic officers can lead companies to imitate. According to Dumez and Jeunemaître (1995), management fashions in
research can sometimes create or strengthen mimetic behaviors within companies, even
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though the researcher may have the feeling to work on an original topic. These authors
show that the researcher has to lead a specific reasoning on his role when he drives a
research in a company because he can be "an agent of information coming to strengthen
the mimetic behavior". In supply chain management, research is mainly empirical. The
case study method is widely used (Ellram, 1996). This method makes the researcher
spend a lot of time in a company. During informal conversations, employees are fond of
advice and often ask what are the practices of other companies studied. These conversations can be a vector of future mimetic behavior and thus can be at the origin of management fashions.

5

Conclusion

This literature review on management fashion theory brings a new insight on how to
analyze the appearance and decline of supply chain management tools in the academic
literature and the difficulty to implement them. The particularity of supply chain management, compared to other management fields, is that literature seems to be in advance
compared to practice: for example academics are able to clearly define supply chain
management while managers give various definitions, meaning that the use of “supply
chain management” is still a rhetoric form. In addition, there does not seem to be a diffusion of fashionable supply chain management practices since factors for emerging
isomorphism and management fashions are not combined (DiMaggio and Powell,
1983). However, management fashions can be noticed only a posteriori (Swan, 2004).
Then, a researcher can be brought to generate these fashions in his activity of
knowledge creation and distribution Dumez and Jeunemaître (1995) due to:
(1)

his closeness of the field of research,

(2)

his uncertainty as for objects to be studied in a field of research under construction and

(3)

the necessity to conform to the requirements of the professionalization of the
research world.

Unable to influence all these variables, a researcher must keep enough distance with his
field of studies in order to avoid the creation of fashions. Consequently to this literature
review, I would refer to the debate about “Rigor vs. Relevance” proposed by Benbasat,
and Zmud (1999) in MIS Quaterly. These authors offer some recommendations in order
to better couple research and practice interests and produce valid and actionable
knowledge that should inspire researchers for future academic work in supply chain
management. From their recommendations, I retain the following points:
(1)

“focus on future interests of key stakeholders”,
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(2)

“focus on the likely outcome (that can influence practice) rather than on inputs (academic and intellectual challenges) when choosing a research project”
and

(3)

“portray research outputs in ways practitioners can utilize to justify and rationalize [...] decisions”.

A lot of work needs to be completed on that interesting topic to help researchers to better stand their work in professional communities and also to be aware of words they use
to spread knowledge.
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Abstract
The purpose of this quantitative study was to identify the extent of agreements in stakeholder perceptions
about the benefits of industry-academia collaborations. The study specifically analyzed the current state
of industry-academia collaborative relationships in Trinidad and Tobago and identified critical success
factors for future industry- academia collaborations.
Several factors characterize human development. The development of society and a nation link closely to
societal behavior, motivation, the environment, and the availability of educational opportunities within
that society (Örtenblad & Koris, 2014). Although educational opportunities do influence human behavior,
it is also important to understand the context of educational opportunities in relation to a country’s current
and long-term goals. The perception of the value of educational opportunities is different in many countries. In several western countries, the perception of industrial and commercial work has a higher value
than those in eastern countries. In several eastern countries, valuing individuality and the development of
individual talent for its own sake has a perception as good value (Catana, Pucko, & Krzykala-Schaefer,
2013).
One hundred and thirty three persons participated in 13-item survey instrument over the Internet from
industry and academia in Trinidad and Tobago to measure perceptions. The measurements were in goal
achievement, benefits, satisfaction levels, influences, barriers, and key success factors. The unit of analysis was individuals from industry and academia.
Descriptive statistics and t-test analysis informed the analysis of the data. Analysis of the data revealed
that perceptions to goal achievement from both industry and academia towards collaborative relations
ranged from important to very important. Benefits to industry and academia ranged from important to
very important while the perceived influences from Government were indifferent. The main barriers to
collaborative relations were communications, leadership, and cultural awareness. The key findings were
significant differences between industry and academia perceptions on additional income for universities
as a goal of collaborative relations t (130) = 2.077, p = 0.04; joint representation on technical committees
as a means of information; lack of entrepreneurial culture t (126) = 1.97, p = 0.05 and communication as a
barrier to collaborative relations. There were significant differences in perceptions between the groups
were meetings with university representatives, t (125) = 1.94, p = 0.05, industry representatives on university boards, t (126) = 2.71, p = 0.01, and representation on joint technical committees t (127) = 2.7, p =
0.01.The recommendations include the need for entrepreneurial development and improved communications among the stakeholders as a pre-requisite to success in collaborative partnerships.
Keywords
Trinidad and Tobago, Industry-Academia, Higher Education Policy, Entrepreneurship, Entrepreneurial
University
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1

Introduction

The purpose of this quantitative study was to identify the extent of agreements in stakeholder perceptions about the benefits of industry-academia collaborations. The study
specifically analyzed the current state of industry-academia collaborative relation-ships
in Trinidad and Tobago and identified critical success factors for future industry- academia collaborations. This paper provides information regarding the background to the
problem before articulating the specifics of the problem. This section highlighted the
purpose of the study and provided the theoretical framework used in the study. The section ends with a brief overview of the assumptions and limitations used in this study.
In Trinidad and Tobago, higher education links closely to sustainable develop-ment and
the achievement of developed country status by 2020 (Lam, 2011). Trinidad and Tobago has a population of 1.3 million people with two established universities - the University of the West Indies (UWI) that has a Caribbean focus and the University of Trinidad
and Tobago (UTT) that is the indigenous national university in the twin-island republic.
The UTT’s mandate is to increase access to higher education in Trinidad and Tobago
through the provision of relevant programs aligned to national priorities.
The thriving oil and gas sectors of Trinidad and Tobago attract investments and new
technologies from global multinational corporations. The growth in these sectors contributed to 46% of gross domestic product. Sustainable growth is critical to the economy
of Trinidad and Tobago. To maintain economic sustainability the sale of natu-ral resources (oil and gas) is important. Equally important is the acquisition of appropri-ate
skills, competencies, and new knowledge that is necessary to lead organizations in the
extraction of natural resources. Failure to adequately address any shortfall in the appropriate skill-set can lead to increasing levels of expatriate employment, denial of opportunities for nationals of Trinidad and Tobago (Ahmed, 2010), and shortfalls in revenue
because of weakening negotiating powers in important foreign direct invest-ment decisions. This situation has led multinational corporations to rely on non-nationals to operate and lead their organizations in Trinidad and Tobago. The reliance on non-nationals,
a result of the shortfall in local intellectual capital stock coupled with the gap between
the requirements of industry and outputs from the higher education sector have created
the need to reexamine the relationship between industry and academia in Trinidad and
Tobago.
To develop meaningful recommendations to the specific challenges, this quanti-tative
descriptive study of industry – academia relationships examined perceptions of industry
and academic leaders on current higher education policy as a strategy to build local intellectual capital and sustainable development in Trinidad and Tobago. The data gathered in this study provided higher education policy makers with information relat-ing to
how policy may address the factors contributing to lower levels of intellectual capital
and sustainable national development. This study also provided the pre-requisite base-
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line data for future studies on specific collaborative activities between industry and academia.
The following research questions (RQ) address the stated problem:
›

RQ1: How do senior administrators in academia perceive industry-academia
col-laborations in Trinidad and Tobago with respect to potential mutual benefits, its current collaborative status, and potential for future strengthening?

›

RQ2: How do senior administrators in industry perceive industry-academia
col-laborations in Trinidad and Tobago with respect to potential mutual benefits, its current collaborative status, and potential for future strengthening?

›

RQ3: What are the issues of current collaborative practices in Trinidad and
To-bago as perceived by university and industry senior administrators?

›

RQ4: To what extent is there agreement/disagreement between perceptions
to-ward industry-academia collaborations between senior industry personnel
and academics?

The methodology of this quantitative study incorporated a survey for data collection
from a selected sample of industry and academic leaders. A survey instrument was developed and pilot tested using 12 participants from the sample to ensure reliability and
validity of the instrument. Section 3 of this paper provided a detailed description of the
pilot test results. Section 4 provided the analysis of the data with adequate description of
culture, context, and situation. The methodology also incorporated analysis of the survey data with descriptive statistics and independent samples t-test analysis. Section 5
highlighted the strategic implications for Trinidad and Tobago.

2

Review of Literature

The purpose of this section is to provide the theoretical framework to this study. This
section highlighted the origins of university-industry relationships, its structure, organization, and management. The exploration of several theories and models in higher
education were part of the review with particular reference to university-industry relationships. This review also highlighted the legal framework of education in Trinidad and
Tobago. The role of government, industry, and academia as enabling factors for the sustainability of small nation states was also part of the literature reviewed for this stu-dy.
In recent years, universities and colleges around the world enhanced their relationships
with other parts of their societies. This increased collaboration was transforming the
traditional nature of academic institutions from an ivory tower of knowledge production
and dissemination to one of producing and transferring technology. A second academic
revolution (Etzkowitz & Goktepe-Hulten, 2010) connotes a knowledge capitalization
process to include the capacity to generate revenues. The third stream contributes directly to economic growth by producing marketable goods and services (Abeles, 2014).
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Capitalization means to become an entrepreneurial institution capable of responding to
emerging needs. Consequently, universities need to collaborate with potential partners
who can contribute to building their competitive strength (Gildersleeve, 2010).
The challenges that enforce increased partnership relationships are particularly influential to institutions in transitional economies where the extent of state control, state regulation, and state funding was diminishing (Schensul, 2010). For universities in those
countries, transition has bought new mandates in ideology, philosophy, and new opportunities in partnership building (Örtenblad & Koris, 2014). The ideological perspective
of higher education as a government investment and the citizens’ inherent right to access higher education become an integral part of higher education policy in small nation
states. Regardless of the ideological perspective, the issue of economic sustainability
relates inherently to a nation’s ability to manage and lead its own affairs.
Examinations of the major forces that drive universities to collaborate with industry
represent the extent to which universities can benefit from these relationships. The challenge for the parties (university and industry) is on the managerial aspects of the relationship and in the formalization of collaborative agreements. These agreements attempt
to answer the following questions: Why do universities collaborate with industry? What
are the potential benefits and concerns of collaborations? How university-industry collaborative activities are organized and managed? What are the success factors that make
the collaboration work?

2.1 Importance of University-Industry Relationships
The importance of university-industry relationships are the terms of benefits and advantages expected from collaborative activities. These benefits and advantages may be
different from each beneficiary’s perspective. Within this study, an emphasis was on the
perspectives of direct university and industry beneficiaries. Table 1 illustrates the categories of the dimensions of tangible/intangible results and outcomes of universityindustry relations.
The benefits expected from any activity require a definition with regard to intended
goals and purposes. For example, a study undertaken to evaluate outcomes of wellestablished partnerships in the software engineering field reports the following ranking
of purposes for forming university-industry collaboration to fulfill institutional mission:
(1)

Address business growth;

(2)

Obtain access to education and training resources; and

(3)

Provide a staffing source (Sandberg, Pareto, & Arts, 2011).
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Benefits to Universities

Benefits to Industry

Tangibles

Additional funding / revenue

Financial gains / profits

Equipment

Access to advanced facilities

Publication opportunities and knowledge advancement

Translation of research into products for
commercial gains

Subsidizes / replaces Government funding

Creates new industries and new jobs

Brings patents to the university
Increases university – community engagement
Increases university fundraising opportunities
Intangibles
Brings research ideas into the university

Competitive advantage

Provides “real world” grounding for the university

Enhanced reputation

Provides an alternative reward to journal publication for
faculty
Fulfillment of institutional mission

Access to Technology
Professional Expertise and “Thought Leadership”

Improves reputation

Professional development

Serves as a source of information
Practical hands-on experience
Student job placement

Table 1: Benefits from University-Industry Relations

The ranking purposes for building partnerships with industry clearly indicate institutional emphasis consistent with their primary mission. In general, universities of any
size are interested in exposing their students and faculty to practical problems and industrial challenges, creating employment opportunities for their graduates, and gaining
access to applied technological sectors.
Large universities engage industry for securing additional funds, particularly for research. Additionally, higher education institutions can expect significant incomes from
licenses, patents, and consultancies because of their engagement with industry. Consequently, the selection criteria for universities can include access to venture capital, services, industrial site access, and infrastructural support. The local entrepreneurial environment as an enabler for commercializing products from collaborative activities also
forms part of the selection criteria for universities in search of potential partners (Krimsky, 2010). The benefits of collaborative activities vary depending upon the primary
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purpose of building relationships. Table 1 shows the benefits that universities and industry may expect when undertaking collaborative relations with each other.
Based on the literature and on interviews with faculty and administrators (Metcalfe,
2010) involved in ‘academic capitalism’ conducted at two Australian universities, Hilliard (2012) constructed a cost-benefit taxonomy to assess the benefits of universityindustry relationships while subsequent researchers (Gera, 2012; Greitzer, Pertuze, Calder & Lucas, 2010; Yang & Li, 2012) found the following particular advantages of university-industry relationships:
(1)

Improved relations with stakeholder communities;

(2)

Improved credibility with success;

(3)

Identification of priority research, and teaching;

(4)

New business opportunities for faculty and employment of graduates;

(5)

Opportunities for postgraduate students in industrial problem solving;

(6)

Professional development opportunities for the university-industry collaborative project; and

(7)

Equipment contribution and utilization from industry and academia.

Based on the above findings, there was expectancy by the university that a significant
number of benefits are obtainable from the interaction with industry. These include fulfillment of its mission, generating revenues and intangible advantages such as enhanced
reputation. In the case of university researchers, the engagements with industry can provide greater insights to practical applications and industrial trends. This can assists in
the development of faculty, equipment acquisition, and in setting an applied research
agenda consistent with the priorities of industry.
Of note is that benefits to participants are relative and dependent upon many factors,
including cultures, traditions, and the environment in which these universities function.
For instance, in contrast to the United States and Europe (Spraggins, 2010), German
universities cannot apply for patents. The primary reason is the lack of the necessary
legal, financial, and regulatory framework to enable this undertaking. Furthermore, in a
cross-sectional study in Germany and Portugal (Franco, Haase, & Lautenschläger,
2010) contended that university students scored extremely low on entrepreneurial intent
on graduation. Hence, German universities cannot expect financial gains through entrepreneurial student activity from commercialization of collaborative research. Wright
(2010) named financial constraints as the most influential force for promoting collaboration. Others contend that university leaders emphasize fulfillment of institution mission (rather than financial gains) as the major benefit gleaned from the collaboration.
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2.2 Industry – University Relationships in the Trinidad and Tobago
Context
This section reveals the current experiences of university-industry relationships in Trinidad and Tobago. A review of the economic and social context in Trinidad and Tobago
is notable, with reference to the current reforms in higher education. Additionally, the
section provides a review of the current policy framework for higher education and its
relationships to industry and economic sustainability.
Trinidad and Tobago is the leading producer of oil and gas in the Caribbean region and
is largely dependent on these commodities for economic sustainability. Manufacturing
of food products and beverages also contributes to a lesser extent to the economy. Oil
and gas contributes approximately 40% of GDP and 80% of exports of Trinidad and
Tobago (CIA, 2011), however, this sector only contributes to five percent of employment.
Trinidad and Tobago is also a regional financial center. Tourism is also a growing sector although not as important to the Trinidad and Tobago economy as in the other Caribbean islands. This country benefits from a trade surplus, but declining oil and gas
prices have decreased the revenues to the government and no doubt bring about new
challenges in sustaining public investment in Trinidad and Tobago. According to the
World Fact Book (CIA World Fact Book, 2011) Trinidad and Tobago ranked 102 in
terms of expenditure on education as a percentage of Gross Domestic Product (GDP)
with 4.2 %. Table 2 below shows the ranking of public expenditure on education as a
percentage of GDP.
With the exception of the United States, the Caribbean countries ranked in Table 2 with
the exception of Trinidad and Tobago have educational infrastructural challenges both
in quality of facilities and quantity of facilities. Consequently, the relatively higher percentage of expenditure by other Caribbean countries is largely for the provision of basic
infrastructure into the education sector.
Trinidad and Tobago has a universal policy on primary and secondary education for all
its citizens. Under this policy, citizens of Trinidad and Tobago have 100% access to
both primary and secondary education. Trinidad and Tobago also has a free-tuition policy for university education as higher education institutions receive reimbursement from
the Government of the Republic of Trinidad and Tobago (GORTT) under an entitlement
program, Graduate Assistance for Tertiary Expenses (GATE).
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Rank

Country

Percent of GDP

1

Kiribati

17.8

2

Cuba

13.8

6

St. Kitts & Nevis

9.9

27

St. Vincent & Grenadines

7

32

St. Lucia

6.3

34

Jamaica

6.2

37

Guyana

6.1

46

United States

5.5

62

Belize

5.1

79

Dominica

4.8

102

Trinidad and Tobago

4.2

108

Antigua & Barbuda

3.9

Note: Caribbean countries selected. Adapted from CIA World Fact Book (2011). Retrieved from
https://www.cia.gov/library/publications/the-world-factbook/geos/td.html
Table 2: Ranking of Public Expenditure on Education as a Percentage of GDP

3

Methodology

This quantitative design enabled this researcher to identify the agreements
/disagreements in stakeholder perceptions about the benefits of industry-academia collaborations. It also allowed this researcher to analyze the current state of industryacademia relationships in Trinidad and Tobago and to determine the critical success
factors for future collaborations. Finally this study used a larger number of participants
(N = 133) than is normally associated with a qualitative one.
While much research was available about the subject of industry-academia collaborations, very little research existed regarding collaborations in developing countries including Trinidad and Tobago on this subject. While this study is a context-specific one, this
study may provide wider applications to developing countries as these countries formulate policies on higher education for sustainable development.
The key variables in the study include industry-academia perceptions between industry
professionals in Trinidad and Tobago and academic leaders at the University of Trinidad and Tobago and the University of the West Indies. The key areas under study include - (a) requirements for collaboration (b) benefits to industry and university (c) satisfaction needs (d) supporting strategies (e) current practices (f) influences, and (g) barriers. This study focused on organization and policies for industry-academia alliances
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with UTT and UWI, the importance of collaborative alliances and the benefits and obstacles of operating industry-academia alliances.
The population under investigation included those business and industry sectors aligned
to the centers of learning at UTT and UWI. The population included representatives
from (a) energy (b) maritime (c) manufacturing (d) information and communications
technology (e) process and utilities, and (f) academia.

3.1 Data Analysis
The analysis of the data captured from the survey instrument included using Statistical
Package for Social Sciences (SPSS) software. This analysis included descriptive and
inferential statistics. The results of the survey inform the recommendation and conclusions of the study.
The unit of analysis was individuals from industry and academia. While different areas
of industry and academia weigh differently on sustainable issues the perceptions of individuals that constitute the primary analytical units to inform sustainability measures in
higher education in Trinidad and Tobago. These individuals were those participants to
the survey. The data analysis process is outlined in Figure1.
Descriptive statistics were helpful for determining the answer to Research Question 1.
Responses from academia to survey questions 3, 4, and 5 were analyzed using means
and standard deviation. To answer Research Question 2, responses from industry to survey questions 3, 4, and 5 were analyzed using means and standard deviation. Similarly
for Research Question 3, responses from survey questions 7, 8, 9, 10, and 11 were analyzed using means and standard deviation.
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Figure 1:Data Analysis Process

An independent samples t-test was useful for determining the answer to Research Question 4. The independent t-test is one type of inferential statistics used to determine
whether there is a significant difference between the means of two groups (Christensen
& Turner, 2014). Responses from survey questions 3 through 13 were analyzed using
independent samples t-test. There was one outcome variable (perception) and one predictor variable per group in this study. The predictor variable had two groups (industry
and academia). The groups were independent and different for each group. Furthermore,
the data met the assumptions for parametric tests. The Shapiro-Wilks test determined
normality in distribution, and the Levene’s test established homogeneity of variance. If
α > 0.05, the Levene's test met the assumption of homogeneity (Vogt, 2007) and equal
variances.
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4

Results

Research Question 1: How do senior administrators and academics perceive industryacademia collaborations in Trinidad and Tobago with respect to mutual benefits to their
respective organizations?
Survey
Question

3

4

Key Issue

Dimension

Result

Importance of IA
collaborations to
goal achievement

Academia Perceptions: Benefits to
university through
IA

>

Employment opportunities for
students

>

Relevance of
programmes

>

Enhancement of applied research

>

Additional income for university

High
to
Very High
Importance

mission ( =4.26)

Increased
&

instructional

Assists in fulfiling the university’s

Institutional

Faculty
dents

Conclusion

Stu-

faculty awareness

of

Very High
potentional
benefits

industry needs ( =4.68)
Practical hands-on experience for
students ( =4.66)

Academia Perceptions: Benefits to
Industry through
IA

Access to professional expertise (
=4.53)

Institutional

5

Access to broader recruitment pool
Learning & Development

( =4.52)
Customized

education/training

programmes ( =4.44)

Table 3 Results for Research Question 1
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Very High
potentional
benefits

Research Question 2: How do senior adminstrators in industry perceive industryacademia collaborations in Trinidad and Tobago with respect to requirements for
achieving institutional goals and potential mutual benefits to their respective organizations?
Survey
Question

3

Key Issue

Dimension

Industry perceptions:
Importance
of
IA
collaborations to goal
achievement

Conclusion

Result
>

Employment opportunities for students

>

Relevance of instructional
programmes

>

Enhancement of applied
research

>

Additional
university

>

Improved

income

High
to
Very High
Importance

for

institutional

reprutation ( =4.42)
Institutional
>

4

Improved entrepreneurial
skills ( =4.28)

Industry
perceptions
Perceptions: Benefits
to university through
IA

>
>

Practical hands-on experience for students (
=4.66)

Faculty & Students

>

Very High
potentional
benefits

Increased faculty awareness of industry needs (
=4.58)

Industry
Benefits
through

Perceptions:
to Industry

>
Institutional

Gain and/or sustain competitive
=4.36)

advantage

(

>
5
>
Learning & Development

Acess to broader recruitment pool ( =4.45)

>

Improved opportunity for
in-service
=4.45)

Table 4: Results for Research Question 2
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training

(

Very High
potentional
benefits

Research Question 3: What are the main issues in current collaborative practices in
Trinidad and Tobago as percieved by industry and senior administrators?
Survey
Question

Key Issue

Dimension

Result

>

Conclusion

Professional publications (
=2.92)

6

How often do you
consult the following
sources for IA opportunities.

>

Joining professional organizations ( =2.67)

>

Government

>

Government initiatives (
=2.65)

Low
to
Moderate
Importance

Support of the Gov’t in IA
relations ( =2.86)

>

Planning

7

Role of professional associations in supporting collaborative programmes (
=2.95

Satisfaction
levels
for IA collabrations

Moderate

Committment
>

Willingness of organization’s leaders to collaborate
with stakeholers ( =3.11)

Extent of strategies
that
support
IA
collaborations

>

Involvement of senior mgt
from IA concept satge (
=3.60)

>
8
>

Employment of project mgt

High

techniques ( =3.58)
>

Developing a network for
reporting, communicating,
and mediating ( =3.57)

Extent to which IA
collaborative activities exist in T & T

>
National Priorities
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Recruitment
university
=3.15)

of

recent

graduates

(

Moderate to
High

Learning & Development

9

>

Gov’t policy/ programme
stimulating
=3.78)

Governance
Degree of infuencig
factors on IA collaborations

relations

(

High
>
National Priorities

Need for technology development and transfer (
=3.76)

>

Communications
11

Training programmes for
employees ( =2.96)

>

10

education

programs ( =2.67)

>

Governance

Cooperative

Lack of Communication (
=4.29)
Very High

Barriers to IA
>

Leadership

Lack of committment (
=4.26)

Table 5: Results for research question 3

Research Question 4: To what extent is there agreement between industry and academia
leaders in their perceptions of collaborative relations with each other?
The following results were obtained:
(1)

On the issue of additional income for universities to be derived from IA, there
was a significant difference in perceptions for industry ( =3.37, 0.84) and academia ( =4.03, 0.80) toward additional income for universities: t (130) =
2.077, p = 0.04.

(2)

On how IA source information about collaborative activities:
The significant differences in perceptions between the groups were meetings
with university representatives, t (125) = 1.94, p = 0.05, industry representatives on university boards, t (126) = 2.71, p = 0.01, and representation on
joint technical committees t (127) = 2.7, p = 0.01.

(3)

Satisfaction to specific features in current IA relations:
There were no significant differences (p > 0.05) in perceived satisfaction levels between industry and academia personnel. Industry personnel had low

442

levels of satisfaction (2.48) in the planning of collaborative relations. Academia had moderate levels of satisfaction (for the same feature).
(4)

Perceptions to specific strategies for IA collaborations
Perceptions on the involvement of senior administrators in early stages of collaborative activities were significantly different, t (127) = 2.28, p = 0.02

5

(5)

Designation of a partnership coordinator for collaborative activities, t (127) =
2.06, p = 0.04.

(6)

Differences in entrepreneurial culture: There were significant differences (p <
0.05) between the two groups on matters related to the entrepreneurial culture within universities. Industry opinions indicated a higher level (3.86) of
influence on entrepreneurial culture than academic opinions (3.50) in enabling collaborative practices. This difference was significant, t (126) = 1.97, p
= 0.05.

(7)

Barriers to IA collaborative practices: Lack of communications was a significant barrier to collaborative practices between industry and academia t (127)
= 2.2, p = 0.02. Industry opinions indicate that lack of communication (4.44)
presented a greater barrier to collaborative practices than do opinions from
academia ( =4.14).

Conclusion and Recommendations

Based on the perceptions analyzed the study concluded that several areas of mutual
benefits for industry and academia through collaborative relationships. These include
the following
(1)

Employment opportunities for students

(2)

Improved relevance to instructional programs

(3)

Improved entrepreneurial skills

(4)

Enhanced practical hands on experience for students

(5)

Enhanced industry access to professional expertise

(6)

Broader recruitment pool for industry

The results also showed that significant differences between industry and academia perceptions with respect to the importance of additional income for universities. Significant
differences in perceptions with respect to communications existed. The findings revealed that a lack of communications was a major barrier to collaborative practices.
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5.2 Implications
There was a rapid rise in commercial knowledge transfers from universities to practitioners through university – industry collaborations (Boyle, McDonnell, Mitchell, &
Nicholas, 2012). The benefits to both industry and academia have come through licensing, research joint ventures, and start-ups. This study analyzed the perceptions of senior
industry and academia personnel in Trinidad and Tobago. In the Trinidad and Tobago
context, the view of academia is that employment opportunities for students and institutional reputation are of high importance for collaborative relations. These findings suggested benefits that included the improvement of entrepreneurial skills of students and
administrators. The implications of this finding is consistent with the literature as in
section two in which a reduction of state resources to universities. This implication is
also consistent with the growth of entrepreneurial universities in their attempt to become
net revenue generators.
In Trinidad and Tobago, s tuition fees for university students are free through the Government Assistance for Tuition Expenses (GATE) program. The only qualifier to access
the GATE funds is acceptance to a tertiary level institution. The fundamental issue remains the sustainability of such levels of state support for higher education in Trinidad
and Tobago. While globally state support for university and higher education decreased,
the strategic advantage for Trinidad and Tobago must be to initiate collaborative alliances with industry to guard against any eventual shortfall in state funding.
While the orientation of Trinidad and Tobago universities needs realignment toward
stronger entrepreneurial outcomes, the provision of a graduate with entrepreneurial
competencies can provide the increased possibilities of economic sustainability. The
economic growth is limited given the current infrastructure in Trinidad and Tobago. To
this end, the implications of this study suggest that building a competitive, innovationdriven economy are an imperative for sustainability and prosperity and that investing in
research and development can provide a strong platform for building a vibrant
knowledge industry.
If entrepreneurship needs be the driving force in generating higher levels of constant
growth perceptions in satisfaction levels (survey question seven) in government, planning, and commitment by the stakeholder community must move from its current perception level (moderate) to higher positive levels. The role of the government as an enabler in enhancing collaborative relationship between industry and academia becomes
very critical, especially in small nation states Trinidad and Tobago.
The data shows that new and emerging relationships between university and industry in
Trinidad and Tobago must not only continue to be a center of knowledge production but
must include liaison consultations with industry, technology transfer offices, intellectual
property, and patent licenses. The role of government is not excluded from this stakeholder model as (Etzkowitz & Goktepe-Hulten, 2010) advocated in the triple helix
model of university, industry, and government.
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The data shows that the government of the Republic of Trinidad and Tobago need to
focus on providing the supporting infrastructure. Satisfaction levels for government
support for collaborative relations were moderate ( = 2.86), adopt favorable policy was
very high ( =4.57), and government’s provision of a stimulus to collaborative relations (
= 4.05) was high. Given the low levels of satisfaction from industry and academia, the
high levels of favorable policy and high requirement for stimuli in collaborative enterprise development, the implications from the results suggest the need for a comprehensive policy framework that facilitates ideas and product development to feasibility, enterprise creation, and incubation. The data also show the removal of barriers (survey question eleven) to communications ( = 4.44), leadership ( =4.05), and cultural
awareness ( =4.14) by the creation of new growth centers, the mapping of value chains
and the building of production clusters can create the environment for economic sustainability and for enhancing international competitiveness.

5.3 Benefits of Entrepreneurial Institutions
The benefits of entrepreneurial transformation in higher education and industry should
not be measured solely on the acquisition of entrepreneurial skills ( =4.49), but also on
increased motivation, contribution to learning, development of creativity, and selfconfidence in different aspects of their peoples’ lives. An important note is that stimulating entrepreneurship in education is about not only business and making a profit; but
it is also about the connections to community well-being, poverty reduction, and sustainable development in Trinidad and Tobago. Institutional entrepreneurship is therefore
not limited to business but incorporates a holistic approach involving industry, academia, government, and community (Cantaragiu, 2012).

5.4 Curriculum Reform and Institutional Delivery through
Collaborations
Curriculum reform is an integral part of the collaborative strengthening between industry and academia. The findings of the study reveal agreement of improved relevance of
instructional programs by universities and students practical hands-on experiments
through industrial attachments. Curriculum alignment to improve relevance and entrepreneurial thought is imperative to collaborative strengthening. Although no universal
model of entrepreneurship education, many programs were successful because of their
flexible delivery methods that take into account students’ and administrators’ preferences. Moreover, underlying nearly all programs is the need for principles of action and
experiential learning with learners as active generators of knowledge, rather than passive receivers.
New pedagogical and learning approaches have emerged that connect education and
skills more directly to the life situation of young and adult learners. The entrepreneurial
reform can assist to modernize the curricula by making more explicit the connections
and relevance to life situations and providing greater definition to what the learning
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should be. Improvements in critical thinking curricula and pattern recognition phenomenon can also assist the reform program.

5.5 Partnerships in Stimulating Entrepreneurship and Collaborations
The development of meaningful partnerships is important to engender collaborative
relationships. These partnerships must extend beyond industry and academia and must
include government, enterprise promotion agencies, chambers of commerce, Chambers
of Commerce, local business communities, and community based organizations. Figure
2 illustrates the new partnership model for collaboration modified from triple helix
model (Etzkowitz & Goktepe-Hulten, 2010).

Figure 2: Institutional strengthening for collaborative relationships.

Local businesses can directly sponsor courses relevant to their area of operation, while
local entrepreneurs can act as classroom speakers, serve on advisory boards and curriculum committees, or work placement employers. In some industries, the private sector
firms can supply curriculum guidelines and materials.
In Trinidad and Tobago, several programs exist in isolation that can be coordinated to
address the needs on industry and academia to assist in sustainable development. The
National Entrepreneurship Development Company (NEDCO), established in 2002, is
the implementing agency for the government’s policy on small and micro enterprise
development. This agency can collaborate with the university to offer specialized training programs developed to build entrepreneurial competencies.

5.6 ICT as a Pre-requisite to Collaboration
While there was little agreement between industry and academia on the dimensions of
strengthening collaborative relations and key success factors, the enabling strategies
must include a coordinated plan to increase the national capacity to develop, acquire,
and commercialize knowledge and technology. In this regard, information, communica-
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tions, and technology (ICT) can be the catalyst for reengineering traditional business
enterprises and the creation of new knowledge industries.
Based on the findings of this study and the literature tremendous benefits are available
to industry. This study identified that such benefits to industry included the university’s
enhancement of applied research. The increase in applied research can create a learning
community between industry and academia that focused on application, new products
and processes, solution to industrial problems, and a shorter time from patents to commercialization.
The findings revealed barriers to industry-academia collaborations in Trinidad and Tobago. In this study, the low rate of spin-off companies from research was one of the
barriers related to governance of the collaborative relationship. The implications of this
low spin-off rate reflect the lack of alignment toward an entrepreneurial focus in business and academia. Equally, the low rate of licenses from universities was attributable
to the current governance model. The implications of these findings relate to several
issues in leadership. Differences in culture, stakeholder relations, and management
styles between industry and academia may contribute to the imbalances in perceptions
between industry and academia.
Based on the findings of this study several implications for improvements of industryuniversity collaborations exist. The implications for university-industry based improvements can include the following:
(1)

The need for universities to improve their understanding of the needs of the
true “customers,” – Firms that pay to commercialize potential technologies,

(2)

The adoption of a more flexible position in negotiating university-industry
agreements with systems and procedures that clearly articulate the process of
how the relationship will be managed,

(3)

The recognition of the value of personal relationships involving scientists,
graduate students, industry liaisons and alumni,

(4)

Industry needs to become more proactive in its efforts to bridge the cultural
gap with academia and that universities need to rethink their cultural orientation to become more market –oriented,

(5)

Industry-academia personnel need to commit additional resources to business
incubation models to accelerate spin-offs.

The significance of these implications outlined above provides a new focus based on
sustainability economic development based on new knowledge generation and research
commercialization. The implications indicate that considerable room exists for enhancing the effectiveness of industry-academia collaborations in several dimensions – governance, learning and development, management and culture, and leadership.
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5.7 Summary
Section 4 presented the results this study. There were four research questions. Research
questions one and two provided the answers on industry-academia perceptions from
industry and academia respectively. Research Question 3 provided the answers to current issues in industry-academia collaborations and Research Question 4 examined the
extent of agreement on collaborative strengthening and key success factors between
industry and academia. The results for Research Question 4 indicated no support for the
null hypothesis and (p<0.05), and concluded that significant differences in perceptions
between industry and academia toward collaborative activities.
The view of this researcher is that industry, academia collaboration, represents not what
to think but how to think, not what to learn but how to learn, how to correct, how to
apply knowledge. Critical thinking, pattern recognition, reverse assumption, case studies, simulations, and life experiences stimulate the human imagination, problem identification, solution, and logic to think things through and to think differently. The collaborative efforts of this stakeholder community in Trinidad and Tobago may provide the
pathway to sustainable development.
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Abstract
Higher education institutions are increasingly expected to support regional economic development
through knowledge generation and exchange in collaboration with enterprise and industry. In many
geographies small and medium industries form the backbone of regional economies and present best
opportunities for employment and export growth. While it is understood that working with higher education learning and research expertise can contribute to competitiveness and success for small enterprises,
the reality is that many enterprises experience barriers to these partnerships (Collier, Grey, & Ahn, 2011).
Barriers relating to cultural differences, inaccessibility, resources and funding availabilities have been
reported. Dadameah & Costello (2011) report that SMEs lack awareness of what higher education has to
offer and lack clarity on who to contact to establish links.
In Ireland the agri-food sector is of significant importance, employing in the region of 50,000 people
directly, as well as providing the primary outlet for the produce of 128,000 family farms. While it is understood that the technology-intensive information and communications sectors tend to have educational
and research links with higher education providers, the researchers sought to explore the extent of those
links with the more traditional food sector. The sector accounts for just over half of exports by indigenous manufacturing industries.
This study explores the perceptions of employers in small, medium and micro enterprises (SMMEs) in the
food sector in the South of Ireland in relation to their interactions with higher education, the potential for
their organisation, the barriers to these interactions and key factors which could support the development
of broad long-term relationships.
The research methodology employed is a semi-structured interview process and this paper reports on the
findings from 26 interviews. The interviewees’ awareness of Cork Institute of Technology (CIT) as a
higher education provider in the south of Ireland, as well as their expectations and aspirations in relation
to interaction with the institute were considered. The research findings indicate a very limited awareness
and significant barriers to engagement were reported. Engaging with small and micro enterprises, in
cparticular, presents some challenges for higher education institutions and some recommendations are
made for structures, systems and processes in higher education institutions as well as providing a basis for
further exploration of university industry interactions and the opportunities for higher education to take
intentional steps to enhance and encourage interaction.
Keywords
Small and medium enterprise, agri-food enterprise, higher education engagement
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1

The role of higher education

The role of higher education within economies and societies is the subject of much discussion. As the mission of the university continues to evolve, universities are no longer
considered to be dedicated teaching and research institutions; they are now also viewed
as engines of the knowledge economy and drivers of economic development with a role
in both the generation and application of knowledge (Vorley & Nelles, 2008). In considering this changing role Shattock (2014) suggests that higher education is currently
undergoing a fundamental shift in its character and a major transition in its relationship
with state and society. Jongbloed et al., (2008) assert that emerging knowledge-based
societies require Universities to carefully consider their roles and their relationships
with various stakeholders. Considering these relationships and the makeup of the various stakeholder groups is further complicated by the fact that many higher education
institutions receive considerable Government funds. Most university mission statements will make reference to teaching, learning, research and engagement, interaction
with enterprise or service to communities. The development of the concept of the ‘third
mission’ of universities to sit alongside the teaching and research missions has been
described by Laredo (2007) as somewhat ambiguous. Jongbloed et al., (2008) consider
this mission to broadly include all activities that are not within the traditional teaching
and research remit but agree that it is difficult to define.
Academics and policymakers have long made reference to higher education’s third mission, yet it remains an ethereal component of what higher
education ac-tually does. Jongbloed et al. (2008: 312)
The OECD (2007) considers the regional engagement role of higher education more
broadly, including knowledge creation through research and technology transfer,
knowledge transfer through education and human resources development, and cultural
and community development, which can, among other things, create the conditions in
which innovation thrives. Policy responses which had been initially concerned with
building opportunities for interactions between higher education institutions and enterprises for the purposes of enhancing technology transfer are now broadening to include
consideration of a more diverse range of possibilities for engagement within the wider
social, economic and cultural context (OECD, 2007).

2

Higher Education in Ireland

In Ireland, as elsewhere, it is recognised that building relationships between enterprise
and universities has the potential to deliver value for the students, the enterprise, the
university and society as a whole. The sustainability and growth of the Irish economy
relies on our success in nurturing indigenous Irish enterprise as well as our ability to
remain an attractive destination for leading multi-national corporations. With the pace
of change in global economics, technological developments and the increasing globali-
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sation of markets, it is clear that regional economic development and future skills needs
can best be addressed through broader foundations of knowledge to facilitate the required adaptability and innovation of the workplace and the workforce.
Ireland has a strong tradition of industry-academic partnership as illustrated in the development in the 1970s and 1980s of a regional network of third level institutes of technology established to provide vocational and technical education and training for the
economic social and cultural development of the State with particular reference to regional needs. The institutes’ vocational and scientific orientation, as well as their mission to promote regional economic development, has contributed substantially to the
development of the Irish economy. In addition, the seven universities in Ireland provide
significant opportunities for engagement with enterprise and community development
(Sheridan & O'Connor, 2012). The Higher Education Authority, through the development of agreed Mission-Based Performance Compacts with each higher education provider, provides a framework for each institution to identify how it will contribute to
national objectives from the position of its particular mission and strengths. The compacts provide for performance measurement in relation to the targets set over a three
year period. Each compact includes a section on development plans and objectives,
participation equal access and lifelong learning and enhanced engagement with enterprise and the community, and embedded knowledge exchange. This process has ensured that each institution has reflected on their various contributions and set explicit
targets in relation to these interactions.
The National Strategy for Higher Education to 2030 emphasises the importance of the
engagement dimension of the mission and role of higher education institutions. While
anticipating that over the coming years the links and activities between higher education
institutions and their local communities will be strengthened, it also points to the onus
on higher education institutions to influence national and regional competitiveness and,
through community partnerships, to progress equality and community development and
further social innovation (Department of Education and Skills, 2011).
This view is echoed by Healy et al., (2014:6) who assert that…
…despite the resurgence in business-university collaboration, research reports consistently find that cooperation practices are highly fragmented and
uncoordi-nated, particularly when it comes to the educational offer.’
This fragmentation can result in lack of consistency and coherence in developing relationships and interactions with enterprise presenting some difficulties for enterprise in
identifying potential fruitful interaction opportunities.

3

Types of Partnership Interactions

The range of activities that can be considered as university-business interactions is
broad and varied. It encompasses science-based discovery and the development of new
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enter-prises or the bringing of new products to market with associated quantifiable indicators such as spin-outs, licences and patents, as well as the provision of a workforce
with rele-vant skills into the regional labour market and cultural and community-based
interac-tions.
Through tracking of the nature of interactions sought by external organisations over a
number of years and an analysis of the potential and actual engagements identified, the
authors have proposed the following categorisation:
Graduate Formation

Workforce Development

Research and Innovation

Curriculum design

Recruitment

Consultancy

Course review boards

Customised Course Development

Use of equipment and facilities

Guest lectures

Continuing Professional Development

Exploitation of research outcomes

Site visits

Recognition of prior learning

Licencing and Patents

Work placement

Work-based learning

Start-up support and Incubation

Work-based projects

Short contract research

Employability and entrepreneurship

Access to research funding

Table 1: Types of Interactions

This study sought to explore, the perspectives of small enterprises in the food sector, the
range and extent of existing interactions with higher education, the range of potential
beneficial interactions and to propose a means by which these interactions could be best
supported and grown.

4

Food Sector in Ireland

Agriculture and food industry is Ireland’s largest indigenous sector and has particular
importance for employment and development in regional communities. The food sector
itself is of significant and growing importance. Since the economic crash of 2008/9
exports from the food sector have grown at a faster rate than any major exporting sector
(Henchion). This sector presents significant opportunity for further growth when compared to other economies of similar size and also presents significant challenges due to
the presence of a high proportion of rural-based micro enterprises.
Within the food sector the speciality food production of micro and small organisations
accounted for approximately €615m in 2012 (Mintel, 2012). In looking to the future of
the agri-food and fisheries industries the Food Harvest 2020 report stresses the importance of stronger partnership between the sector and scientific community, the need
for an enhanced culture of entrepreneurship and innovation and the opportunity to take
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advantage of advances in science, technology and innovation to position the agri-food
sector with the Smart Economy (Department of Agriculture, Fisheries and Food).
Farmers’ markets are an important part of the marketing and selling strategies of many
small and micro food enterprises. Bord Bia is the Irish state charged with promoting
Irish food and horticulture in Ireland and beyond. It provides market information and
resources for small and emerging food business. Bord Bia currently lists approximately
150 different Farmers’ markets in Ireland on its website. These are variously viewed as
a valuable means of directly interacting with the customer, testing new products, and as
a route to larger markets for producers who seek to scale up production (Bord Bia,
2013). In order to ascertain the experiences of the food producers in their interactions
with higher education and specifically Cork Institute of Technology, interviews were
conducted in the main over the space of a number of visits to local Farmers’ markets
between September and December 2014.

5

Research Methodology

The interview process was chosen for this research study as a quantitative approach
such as a survey or poll would have imposed on the research a limited set of potential
answers or outcomes and would have had the potential to influence the responses. The
qualitative interview methodology allowed the researchers to explore how the interviewees construct meaning and significance from their own situations (Easterby-Smith
et al. 2002). In order to ensure that the material collected from different interviewees
related to the research question and was comparable a semi-structured approach was
adopted here. The interviews were broadly guided through an interview guide. The
interviews were digitally recorded and the recordings were supplemented with notes.
In total 26 food producers were interviewed with none of those approached declining to
be interviewed.

6

Research Findings

Of the 26 food producers interviewed their time in business varied from eight months to
14 years. The number of employees varied from one to 30 with an average of five.
Three of the organisations reported interactions with Enterprise Ireland which is the
government organisation responsible for the development and growth of Irish enterprises start, grow, innovate and win export sales on global markets. By supporting enterprises to start, grow and innovate, Enterprise Ireland supports regional economic
growthand development. Two respondents reported interactions with their Local Enterprise Office. In Ireland the network of 31 Local Enteprrise Offices provide support to
start up and grow business. There is a particular focus on local micro and small businesses. Fifteen of the research respondents reported no interactions at all with higher
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education institutions. Three of the organisations had interacted directly with students
from Cork Institute of Technology either through hosting placement students or on-site
tours:
I have interacted with students from Cork Institute of Technology by hosting
tours of our premises on an annual basis. The students actually get to meet
the people who produce our products and they can see for themselves that
we use the best quality products, and we have a unique product. There is a
growing awareness of where food is now coming from (Artisan bread producer).
Of those who had never interacted with a higher education institution only two indicated
that they would know how to initiate an interaction. The following quotations are represented of others stated that:
I wouldn’t have a clue who to contact in any third level college. My business is too small and there would probably be nothing of interest there for
them to want to interact with me (Fish Vendor).
If we take students on placement there would be a huge learning curve, and
we are so small we would not have the staff to train in students. If we
thought we could get students as interns for longer periods of time, then it
probably would be worthwhile investing our time in training them (Coffee
vendor).
I would like to take on a student to help me with social media, but, they
would have to be able to work on their own initiative as we are a small
business, and we would not have a dedicated person to direct the student
every day. They would also want to have a lot of knowledge of social media
before they arrive to work with us (Fruit vendor).
During the course of the interviews the respondents were encourage to consider the potential of interacting with students in a number of different disciplines at different levels
and a number of cases studies of successful interactions were introduced as possibility
guidelines. In these discussions several of the respondents expressed an interest in interactions with marketing students to support brand development and social media interactions which were seen as important in reaching the customer and developing repeat
business. Many comments were related to the size of the organisation and indicated that
there might not be a capacity to mentor, support and absorb a placement student in one
specific discipline: ‘when you are in a big company you have a marketing person, a
production person, a sales person etc. whereas in a small company you are all of those
things’.
One respondent was concerned that the experience with the small company might not be
positive for the student:
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If we took someone on say to develop our social media and they are sitting
in the office for eight hours a day without enough to do – I am not comfortable with that and it is not a good experience for them in learning about the
workplace (Food producer).
A respondent suggested that if approached he would be willing to support graduate formation and the development of entrepreneurial knowledge within the student body as a
guest lecturer or mentor:
For instance the students could pitch their products to me – often students
think that if they want it every one will – so a perspective from someone who
has been through the experience would add a layer of reality into the creative process. I could ask the difficult questions and bring the real world into
the theoretical one. Looking at processing time and machine time and how
to scale up the production even if you can get a market is a huge learning
curve (Food producer).
When further questioned about research and development collaboration, access to food
preparation or testing facilities, or new product development fewer respondents saw the
potential for a partnership with the institute and most had no knowledge of the expertise, facilities or laboratories available in higher education. Just one respondent expressed clear needs for inexpensive microbiology testing, new packaging design, and
new product development. This respondent went on to consider that there might be
scope for beneficial interaction through the specification of undergraduate projects in
collaboration with marketing, visual communication or culinary arts students:
I had never thought about interacting with any university up to now. I
didn’t think there would be any benefit for me, but, we could do with some
help with marketing our products and maybe also for testing our new products. All new products need to be different and have a unique selling point,
and there is a big learning curve for us when producing new products. We
will definitely think about the opportunities that are available through thirdlevel colleges (Salad vendor).
When questioned, however, about their goals and aspirations for their businesses 11
respondents had ambitions to scale up production and change routes to market. Some
interviewees aimed to grow a wholesaling or catering supply operation or supply directly to restaurants rather than just to the public through the farmers’ markets. Others
hoped to have their products stocked in retailers and health or specialist food stores:
Our products are really fresh, and they have no additives, the products are
all handmade, and the quality of the product is very important. We believe
if we keep it simple, and not too complicated a good honest product will
succeed. We would hope to grow our business and get our products into
restaurants and also do catering events (Food producer).
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Four of the respondents reported that they had established a retail outlet themselves or
intended to move in that direction. In what might be a cautionary tale, one respondent
reported a negative experience from having scaled up to supply directly into a large grocery retailer which resulted in the local business being eroded.
All respondents had positive and useful advice to offer to new entrants into the food
business with the most often repeated advice stressing the importance of the uniqueness
and quality of the product offering, the need to invest considerable time and work into
getting the business off the ground and the need to ‘really love it’.

7

Conclusions and Recommendations

Interacting with public, private and non-for-profit enterprise is and has always been an
important part of the mission of Cork Institute of Technology. These interactions are
rarely simple service type arrangements; rather they are complex two-way partnerships
requiring the commitment of resources, the support for and development of relationships, and realistic expectations on the part of both partners. Responding to this Cork
Institute of Technology has developed a dedicated unit to support interactions and to
stimulate new engagement interactions.
The specialist and artisan food sector in Ireland is of growing economic importance and
has capacity for considerable growth when compared to economies of similar scale.
The research was undertaken as an initial step to establish the current state of engagement of higher education and Cork Institute of Technology in particular with local small
and micro businesses in the food enterprise sector.
The research found that both understanding of the potential of interaction and interactions in practice were at a very low level among the research participants. The main
barriers to engagement with higher education reported were lack of awareness of the
opportunity, lack of time to interact and lack of clarity on the access points to explore
interaction opportunities. The respondents repeatedly referred to their time pressures in
these very small enterprises and their need to focus on the immediate operational issues
of production and selling which meant that time to consider more strategic and longer
term interactions is generally not available.
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Abstract
The Life Sciences and Health sectors are major economic sectors and have for decades been a leading
recipient for public and private research and development investment (Feldman 2000). National and regional governments across the globe desire to transform this expenditure into wealth and employment,
along with health and wellbeing benefits.
Wales’ ambition of realising the potential benefits of this globally competitive sector depends upon its
ability to create/grow, and attract/retain, successful Life Science ventures. Welsh Government strategy
includes a focus upon the former, supporting development of new enterprise and in particular ventures
derived from existing academic and industrial R&D. Interventions vary, most being based on established
relatively linear models of transfer of academic expertise into industry or commercialisation of intellectual property produced by academics. However the Institute of Life Science (ILS) in the College of Medicine at Swansea University has sought to expand upon these modes. Although initially set up with a traditional focus upon academic spin-out through commercialisation of research findings, limitation to consideration of linear innovation models and neglecting the modern dynamics of open innovation would give
limited understanding of the ILS enterprise activity.
This paper unpacks the industrial engagement of ILS and identifies the forms and dynamics of entrepreneurship realised by the initiative, along with the policy implications for situated cluster or ‘ecosystem’
development. Examination of the profiles of companies formed demonstrates a diversity of sources and
natures of new enterprises drawing upon different ILS supports at each stage of their development.
Keywords
Clusters, Start-ups, Life Sciences, Economic Development, Incubation

1

Introduction

Building a Life Science ‘Ecosystem’ in Wales is an objective of Welsh Government
economic policy (WAG 2010). In this context, the South West Wales region is working
to develop its role in a growing regional cluster through initiatives including the
Swansea University-led Institute of Life Science (ILS). Combined with other Welsh
Government-sponsored regional initiatives this ambition sits in the context of sectorfocused regional science and economic development policies.
The relatively low Business Expenditure on R&D (BERD) in south west Wales, and the
relatively recent nascent nature of the regional life sciences sector (DTI 2001) under-
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lines the importance noted in the European Commission Structural Funds Operational
Programme for the region (WEFO 2013) of exploiting the existing regional publicsector research strengths to support the creation and growth of life science enterprise in
the region.
The establishment of the Institute of Life Science (ILS), a partnership of Swansea University, the (then) Welsh Assembly Government and private sector partners was the first
in a series of continuing major efforts to create density and scale in the regional Life
Sciences Sector. A useful summary of previous, ongoing and forthcoming regional sector-related initiatives is provided in the Welsh European Funding Office Economic Prioritisation Framework (WEFO 2014). ILS, through two phases (2004-08 and 2010-14)
was conceived to grow research activity and its commercialisation within a broader Life
Sciences ‘ecosystem’. The two phase initiative involved the development on University
and Health Board property of two buildings that co-located experimental (laboratory),
clinical research and business incubation spaces. Alongside the range of Welsh Government-led initiatives listed in a recent report of the funders (WEFO 2014) it formed
part of an approach resembling the Dirigiste Regional Innovation System model described by Cooke (1992), pursuing development into a vibrant market-driven Grassroots
model.
Underway since 2004, the ILS initiative could be described as a progression of an Innovation Strategy approach termed ‘experimentalism’ (Henderson 2000), using a portion
of locally-available EU Structural Funds for a relatively small (at least in terms of direct
private-sector employment) regional economic sector. The initiative involved at its outset a number of private-sector R&D partnerships with medium to large firms. However,
it did not have the required resources available to build upon existing major inward investments, such as large foreign-owned branch-plants in the Regional Innovation System (RIS) described by or Cooke et al. (1998) in their analysis of Welsh automotive and
electronics clusters. Therefore the creation, attraction and embeddedness of new enterprise is of particular importance, relating directly to the spin-out and technology transfer
missions of ILS.
This study aims to explore the nature and diversity of new ventures formed through ILS
support through description of the economic development efforts drawn from ten years
of data collection in the initiative. This insight brings to light previously unpublished
phenomena in the nature of Life Sciences start-ups from a region with specific characteristics which are relevance for future and wider sector-focused economic development
efforts.

2

Economic Development and Enterprise in Wales

The roots of contemporary economic development in Wales trace back to the massive
economic restructuring that saw the United Kingdom established as the world’s first
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industrial nation (Mathias 2013). Massive contraction of the steel industry and the almost complete disappearance of the coal mining industry during the 1970s and 1980s
punctuated a trend of economic decline that had set in during the post-war period (Morgan 2001).
Subsequently, economic development policy in Wales focused on pursuing inward investment with what Cooke and Clifton termed a ‘field of dreams’ approach of ‘build it
and they will come’ (Cooke and Clifton 2005). This produced significant impact (Heidenreich, Clapson et al. 1998), particularly in the decade preceding 1993 with Wales
attracting 15-20% of UK Foreign Direct Investment (FDI), whereby one major investment could deliver massive opportunities to the surrounding region and, much like the
iron works of old, would become the prime employer in a town or region (Mathias
2013).
FDI opportunities declined during the 1990s with a slowing UK economy (Young,
Hood et al. 1994) and emergence of competitor regions such as China and India (Chen
1996). Observers also noted weaknesses in the ‘embeddedness’ of such activity (Phelps,
Mackinnon et al. 2003), together with imbalance in the lack of focus given to indigenous enterprise and clusters (Cooke and Clifton 2005). Enhancing this embeddedness of
FDI ‘plants’ became an objective of regional agencies through aspects such as workforce development and local supply chain development (Huggins 2001). However, research at the time suggested limited impact, particularly in respect to development of
local R&D partnerships, questioning the role of Higher Education Institutions (HEIs)
(Phelps, Mackinnon et al. 2003). Understanding of the role of Welsh HEIs in this landscape was informed by the Welsh Government’s Knowledge Economy Nexus (WAG
2004). This review recommended that HEIs invest greater effort to foster engagement
across the Wales’ innovation system alongside the pursuit of university research excellence. This view resonated with observations of commentators such as Huggins et al.
(2008) proposing that research institutes support economic development through a
strengthened ‘Triple Helix’. However, the same observers noted that a decade on from
the Knowledge Economy Nexus, the challenge remained to stimulate demand for university knowledge, particularly within Wales where only a very limited proportion of
HEI knowledge transfer is to local firms (Huggins and Kitagawa 2012).
With regard to the role of Welsh universities in new venture formation, research by
Brooksbank and Thomas (2001) found the historic rate of new venture formation by
Welsh HEIs to be significantly lagging in comparison with the wider UK, recommending development of incubation facilities and an on-campus environments conducive to
entrepreneurship. Recent performance has seen a notable improvements in the proportion of new enterprise in the region emanating from Welsh HEIs (Huggins, Jones et al.
2008), while spin-out survival rates are ahead of their counterparts in other regions of
the UK (HEFCW 2013).
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This historical relatively low Welsh HEI new venture formation rate should be considered in the context of broader weak overall regional entrepreneurship performance with
Wales being one of the least entrepreneurial Global Entrepreneurship Monitor (GEM)
nations (GEM 2000). The importance of considering such context is highlighted in the
Research Policy Special Issue by Autio, et al. (2014) who recently provided a review of
how policy, industry, social, temporal and spatial contexts relate to Entrepreneurial Innovation. Further to this Agarwal and Shah (2014) demonstrate specific relevance of
examining the knowledge connection from which a firm stems and how this provides
both policy and managerial implications. This work forms a return and re-evaluation of
the work of Teece (1986) who posited policy implications for managing entrepreneurship in context, including the finding that ‘benefit’ may be greatest outside the innovating firm.

3

Life Sciences in South West Wales: Sector/Policy Context

In 2001, the UK Department for Trade and Industry (DTI 2001) identified a nascent
biotechnology cluster within Wales, and although this did not appear in the 31 key UK
clusters described in the more recent McKinsey (2014) review, neither were many other
clusters that had grown during the intervening period, as shown in subsequent analysis
by the research and analysis firm SQW (2014).
Although not explicitly targeted in the Welsh Assembly Government Economic Development Strategy at that time, A Winning Wales (WAG 2004), the sector, defined as
‘pharmaceuticals/bio-chemicals’ was identified as important for future economic growth
(WAG 2005). However, during this period the number of firms active in the sector has
since varied (Fig.1 below).
Active Enterprises by Priority Sub-Sector - Life Sciences1,2,3
2005

2006

2007

2008

2009

2010

2011

2012

2013

% of 2013
total

Change
2005 - 2013

Change
2012 - 2013

Wales:
Industrial Biotechnology

35

35

35

40

35

30

25

25

20

7.3%

-38.9%

-12.0%

Medical Biotechnology

95

100

105

150

130

120

120

110

110

40.0%

13.7%

-1.8%

115

110

110

110

110

110

95

100

100

36.4%

-12.9%

0.0%

25

25

25

25

30

30

30

40

45

16.4%

80.4%

12.5%

270

270

275

325

305

285

270

275

275

100.0%

1.6%

0.0%

Medical Technology
Others (inc Pharmaceuticals)
Total Life Sciences
UK:
Industrial Biotechnology

460

450

460

435

400

360

335

330

345

5.2%

-25.0%

4.2%

Medical Biotechnology

2,490

2,605

2,690

3,300

3,175

3,090

3,015

2,980

2,955

44.3%

18.7%

-0.8%

Medical Technology

2,405

2,380

2,380

2,180

2,385

2,320

2,300

2,305

2,345

35.2%

-2.6%

1.6%

540

545

550

490

625

675

755

895

1,020

15.3%

89.3%

13.8%

5,895

5,975

6,080

6,405

6,585

6,450

6,410

6,515

6,665

100.0%

13.1%

2.3%

Others (inc Pharmaceuticals)
Total Life Sciences

Source: Inter-Departmental Business Register, Office for National Statistics

Fig. 1 Life Sciences companies in Wales

The relative strength of the sector in Wales is in the Medical Biotechnology and Technology sub-sectors, reflecting the broader regional industrial landscape and the relationship to other sectors including ICT and Advanced Manufacturing (discussed further in
subsequent sections).
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Cooke al. (2006) described the emergence of the Welsh Regional Science Policy Science for Wales which placed Life Sciences and Health as a Grand Challenge area to be
tackled though the EU approach of Smart Specialisation, and the associated concentration of investment into excellence. Programmes such as Sêr Cymru and the restructuring
of the National Institute for Social Care and Health Research (NISCHR) infrastructure
have since supported the intention to build capacity and maximise impact. The approach
provides a mix of industry and cluster policy development objectives discussed by
Cooke (2004), and more recently by Ketels (2013).

4

Clusters and Universities for Life Sciences

Clusters, taken as concentrations of “interconnected companies and institutions in a particular field” (Porter 1998) have continued to be of interest to policymakers, being major contributors of well-paid employment (McKinsey 2014). This is despite improvements in ICT and ‘virtual proximity’ through online collaboration and coordination environments (Ahn and Meeks 2008) which in turn supports the social value of human
communities alongside Porter’s original proposal.
The double-edged sword of globalisation while arguably posing threats to start-up firms
and regional economies also opens up greater market opportunities for effective clusters. Advantage through proximate access to concentrated specialised skills, custom and
related businesses not readily shared through globalised transportation and communication drives increased productivity within clusters (Porter 2000). Research also demonstrates firms within clusters as more innovative (Baptista and Swann 1998), while clusters are associated with positive impacts on entrepreneurship, including higher growth
and survival rates of new businesses (Delgado, Porter et al. 2010).
However, the conclusion put forward by governmental organisations (EDG), and academics (Cooke 2002) is that such harnessing is possible, subject to the availability of
key components, including importantly leadership and vision.
Martin and Sunley (2003) argue that fuzziness of the cluster concept creates risk for
policymakers aiming to harness it for economic development. The possibility of interventions doing more harm than good is also posited with Brakman and van Marrewijk
(2013) also arguing inter alia that the relative vagueness of the cluster concept and its
understanding often make it impossible to distinguish from general effects of industrial
agglomeration. Giving example of such a case is Orsenigo (2001), citing a lack of basic
preconditions in stymieing the development of activity in Lombardy.
Spontaneous development of industrial clusters, including within Life Sciences/biotechnology has been well described (Chiaroni and Chiesa 2006) with suggested
lifecycles akin to their related industries (Menzel and Fornahl 2009). However the effectiveness of programmed approaches is challenged by that argument that a gap exists
between theory and experience in the UK (Swords 2013), or at least that complexity and
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diversity of clusters requires further work in order to provide practitioners with actionable advice for their specific context (Ketels 2013).
This proposition is in keeping with the model proposed by Porter (Porter 2000), where
government can affect aspects including factor conditions, firm strategy, and rivalry and
demand conditions. Examples of each of these include provision of training or new
knowledge (e.g. funding training schemes or funding academic research), competition
policy (regulation/deregulation of industries) and changing consumer behaviour (e.g.
environmental legislation). The European Commission (EDG 2002) also suggest that
because of the importance of proximity in cluster development that regional administrations are best placed to support such an approach.
Su and Hung’s (2009) examination of both ‘spontaneous’ and ‘policy-driven’ biotechnology originated clusters note reduced levels of entrepreneurship and looser networks
in the policy-driven cluster. This can be seen in the context of availability of new opportunities within a cluster helps promote entrepreneurship and the presence of support
organisations, potential customers and suppliers acting to facilitate innovation and entrepreneurship (Rocha 2004). The observation reflects the note in the DTI assessment of
clusters (DTI 2001) that in Wales while there exists significant specialisation with a
number of clusters, they are generally and often weakly embedded and dependent upon
foreign owners and markets or industries across the border in England. This echoes the
concerns, relating to FDI discussed earlier (Phelps, Mackinnon et al. 2003), regarding
the ‘embeddedness’ of businesses in the region and the focus given to developing indigenous enterprise within sectors and clusters (Cooke and Clifton 2005).
The work of Su and Hung (2009) also defines five critical success factors in the evolutionary process of a biotech cluster; (1) A strong science and industry base; (2) finance
supporting mechanisms; (3) Entrepreneurship; (4) Social Capital; and (5) Networking;
with the later three factors being intertwined. This paper examines the case of the Institute of Life Science, which is described later, though presenting a science base (1) in its
role to facilitate new enterprise (3), alongside networking efforts (5) to strengthen the
region.
Cluster theory also aligns with the concept of innovation systems developed by
Lundvall (1985) recognising the flow of information and technology in the innovation
process between companies, their customers and other organisations. Further, Cooke
(Cooke) also notes the international external linkages beyond the internal linkages (clustering) of the regional systems which he describes. Initially considered at the national
level (Lundvall 1985) Cooke in particular has pioneered the concept of the Regional
Innovation Systems (RIS) (Cooke) (Heidenreich, Clapson et al. 1998) giving particular
consideration to Wales, while Abbey et al. (2008) have attempted to examine the system
at a sub-regional level by exploring technology firms and incubation in south west
Wales.
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While there has been concentrated research into clusters as an artefact of innovation
systems, the research into the effectiveness or impact of either spontaneous or policy
driven clusters is hampered by a lack of comparable and available research opportunities. Much of the literature for Life Sciences clusters (predominantly biotechnology and
pharmaceuticals) examines major clusters in the US and EU (Cooke 2004). During early
stages of development, where policy makers may be funding the initial development of
facilities or attracting investment, data provided as evidence of the effectiveness of
funding can support such research. It is in the latter stages where clusters are evolving
organically as a response to the market demand after policy intervention has ended that
data may be more available for successful sustainable ventures and less so for others.
The importance of the strong science base for clusters (Su and Hung 2009) stresses the
role of academia and publicly-funded research within them. There is an expected positive cascade effect upon entrepreneurship for regions from investments into university
research, particularly in natural sciences (Audretsch and Lehmann 2005). This significance of academia to life science industry is long-established as shown in a study of US
activity during 1984-94 (Blumenthal, Causino et al. 1996), demonstrating 90% of research active companies in the sector having relationships with an academic institution,
60% of whom had received patents, products and sales as a result of collaboration. Coupled with the changing dynamics of the life science sector and implications for regional
science policy noted by Cooke (2004), this gives added impetus to the creation of infrastructure of excellence to provide basic and applied research capabilities, and in turn
construction of regional competitive advantage (Cooke and Leydesdorff 2006). However, these interventions are not without cost - the dependence of even the most vibrant
Life Science clusters, such as Boston and San Diego, upon significant public investment
is deep-rooted, with billions of dollars having been invested by Federal and State agencies into research (Cooke 2001) to support the generation of future economic growth.
In summary, clusters have the potential to provide a concentration of effort for policy
makers seeking to promote sector-based growth but not without cost or uncertainty. Su
and Hung (2009) have identified ingredients or preconditions for success – with five
factors to be considered by economic policy makers. This being the case, the strength of
the model seems to be first in cultivating these vital elements and creating an environment in which they are able to act synergistically as required.

5

Life Sciences Enterprise: Incubators and Science Parks

The role of business incubation in supporting the type of technology or intellectual
property-based entrepreneurship that supports economic development is wellestablished (Allen and Rahman 1985) (Aernoudt) however studies have come to varying
conclusions with regard to its universal effectiveness. For example, the work of Löfsten
(Löfsten and Lindelöf) comprising analysis of 273 firms in and outside parks in Sweden, finds that growth of New Technology Based Firms (NTBFs) inside parks is
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“..substantially higher than for NTBFs in general or conventional small firms”. Meanwhile, Siegel et al. (2003) in their study of UK science parks, find the economic returns
of parks appear to be ‘negligible’, though acknowledge this may be due to ‘imprecise’
estimates of returns. One of the issues highlighted by Siegel et al. is the need to properly
compare the development of companies in parks with those outside; a continuing challenge faced again by this study.
Companies located in university incubators have been found to have greater chance of
growing and surviving (Ferguson and Olofsson 2004), being more productive (Siegel,
Westhead et al. 2003) and in turn supporting long-term economic development and the
establishment and growth of successful clusters (Tornatzky and Association 2000). Incubators can also provide further benefits by playing a role in providing a focus for the
knowledge interface between research institutions and the private sector (Cooke, Kaufmann et al. 2006), and greatly increase the chances of a firm remaining in the locality
post incubation (Lewis and Edward 2001). However, it should be noted that incubators
are themselves subject to success and failure with (Lewis and Edward 2001) identifying
inflated expectations and overestimation of the incubator’s role in an economic development plan amongst the leading reasons for incubator failure.
Important factors in science park/incubator success include their management, particularly the attraction and development of ‘value-added’ tenants, and acting as intermediaries to develop industrial/academic links (Clarysse, Wright et al. 2005). Within Wales, in
the case of the Cardiff Business & Technology Centre, poor achievement in attracting
spin-out activity from Cardiff University was attributed to centre management not exploiting the potential synergies available from such an environment (Huggins and
Cooke 1997). This experience was echoed in the network of incubators within the
Technium initiative (Cooke 2004), though with other commentators citing elements of
success (Abbey, Davies et al. 2008). It is worth noting that a number of the then ‘failing’ centres, such as Technium Pembrokeshire (now Bridge Innovation Centre) are succeeding as they embrace a more diverse tenant population, utilising a service driven and
innovation-led approach with longer time horizons for evaluation and feedback (PCC,
2015).

6

ILS: Support Agent for Life Sciences Enterprise

ILS is operated as the research and enterprise arm of Swansea University’s College of
Medicine, though embraces a broader partnership of actors including academic research,
enterprise, local health providers and regional (Welsh) Government. However, it is the
College which provides the core research output, expertise and human capital (both staff
and student) to support the initiative. To date, ILS has received investment for two
phases of development (2004-09 and 2009-15), creating research laboratory and business incubation facilities and pump-priming staff to support research and business development activities. Part of the rationale for the significant investment has been using
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Structural Funds to help redress the imbalance in regional science spending noted by
Cooke (2004), which fits in a broader context of ‘mushrooming’ national research
budgets for the sector. A review of the wider bio-sciences value chain and the role of
incubators by Cooke et al. (2006) suggests that ‘constructed advantage’ (leveraging research infrastructure where other assets are weak or absent) is possible involving efforts
to commercialise research output and develop linkages. The ILS follows this approach
having a focus on the wider value chain beyond innovations in science to entrepreneurship in manufacture, supply and logistics to support life sciences industries.
ILS provides a business incubator with office and laboratory facilities supported by a
dedicated technology transfer and business development team. ILS as an initiative does
not offer financial support to academic time for development of entrepreneurship opportunities of the style which Cooke (Cooke) credits with spurring rapid growth of start-ups
in Scotland, but rather utilises the specialist human resource to draw from an environment of external public and private finance to develop new ventures.
The ILS strategy to support spin-out activity involving self-employment spin-outs and
more profit-driven enterprise can be typified as an incubation example of the hybrid of
‘Low Selective’ and ‘Supportive’ incubator environments described by Clarysse et al.
(2005) and ‘Mode 1’ as defined by Grimaldi and Grandi (2005), particularly in relation
to its context of aiming primarily to achieve growth within the region. An example of
such ILS efforts is the Joint-Clinical Research Facility (J-CRF) at ILS, established in
partnership with the regional (ABMU) Health Board to facilitate research and enhance
clinical delivery, trying to establish links in the ‘knowledge value chain’ with the regional NHS health board, local medical device companies and global pharmaceutical
firms.

6.1 Research Methodology
The research has been undertaken by post-doctoral researchers employed within the ILS
business support team. As well as having unprecedented access to the ILS as a research
opportunity, the team are also supported in the collection of useful data sets by a team
of administrators as a result of compliance with European Structural Funding. As a European Union Structural Funds-supported initiative (through two project phases), ILS
has maintained detailed records of assistance to new and existing enterprises for project
monitoring and evaluation with detailed evidence requirements (WEFO), including:
›

Engagement/support hours advice or assistance

›

Company type,

›

Breakdown by sector,

›

Employee numbers,

›

Prior employment of the enterprise’ founder,
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›

Details of enterprise establishment

›

the way(s) in which the enterprise was supported
o

Advice

o

Contract research,

o

Use of facilities,

o

Licensing of IP,

o

Deal flow

o

Access to the NHS

Once engaged with the ILS, initial enterprise interaction data is complemented by follow-on monitoring of activities to identify and report upon any downstream outputs and
results such as employment created, company exit or further innovation collaboration.
These records provide the primary data for this review, together with publicly available
information on enterprises drawn from Companies House and company websites if applicable and available. In addition, a survey of Life Sciences firms undertaken by the
South West and Central Wales Regional Learning Partnership (RLP) has added further
understanding by exploring the initially anticipated, received and future anticipated
support for each of the firms involved with ILS.
The dynamic nature of technology entrepreneurship embodies significant creative destruction, with new companies forming from outputs (often remnants) of former ventures to exploit intellectual property in new markets and applications. This can make it
difficult to track ventures and this complexity can be lost in simplistic tracking of company formations, growth trajectories and dissolutions. Therefore, this study has also
examined the history of ILS-supported enterprises through the project interaction records to determine origins of each venture.
The following sections exploit the ILS data to provide a summary analysis of the Life
Sciences ‘ecosystem’ around ILS, together with specific discussion of ILS new venture
formation focusing upon the role of linkages between these enterprises and ILS itself,
amongst each other, and with the broader community of enterprises.

7

Discussion: ILS Engagement and Support Modes

Analysis of data showed that during the period 2004 to 2013, ILS had worked with 245
enterprises active in the Life Sciences and Health sectors across the south west Wales
region, with 228 enterprises, 93% qualifying as SMEs. This grouping is comparable in
scale with the Scottish cluster at the turn of the century (Cooke 2001) though with a
notably different ‘core’. The ILS enterprise community spans a broad range of segments, with a core of Medical Technology and Medical Bio-technology reflecting the
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broader sector in Wales. Using an adaptation of the Cluster Map developed by Porter
(2007) for Life Sciences in Munich/Germany, the figure (2) below presents the makeup
of enterprises engaged with the cluster around ILS. Using the same mapping with service providers (in green), interrelated industries (in blue), supporting organisations (in
grey) and related clusters (in purple). This includes many of the actors seen in the conceptual bioscientific and biotechnological value chain proposed by Cooke, et al. (2006).

Fig. 2 ILS Cluster Mapping

The Cluster Map, and therefore the engagement of ILS, captures the breadth of organisations within the ecosystem. Notable actors include the NHS (Public Healthcare System) as a major consumer and partner in development of Life Sciences innovation; a
range of enterprises engaged in a range of activities in Clinical Trials; and the role of
Public Finance, including the recently established Arthurian Investment Fund. ILS itself features, aiming to operate simultaneously as Research, Educational and Cluster
Organisations.
The diversity of actors within the cluster is important for success, though with worldclass scientific talent as a critical ingredient, as highlighted by Audretsch (2001) in review of US biotechnology clusters as a complementary factor to support commercialisation of knowledge. The ILS ecosystem certainly presents such diversity, while a recent
strong performance of associated researchers in REF2014 and major RCUK investments
suggest that research quality and scale is developing in parallel.
Engagement and networking between firms, researchers and other organisations is the
most cited element of the support received from ILS by both established and start-up
firms (Figure 3) (RLP). It would appear that this activity undertaken with sector fora
including notably MediWales, is therefore valued by the companies. These data cannot
go so far as presenting whether effective linkages are formed or exploited, though do at
least suggest an environment to develop potential collaboration is being provided.
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Fig. 3: ILS Support Uptake by Engaged Existing Enterprises and Start-ups

Fig.3 above presents uptake of ILS support by both established companies and start-ups,
presenting an unsurprising bias towards new firm for early-stage support. However, the
uptake of other assistance broadly maps in the case of both groups (though the small
sample size precludes suggestion of any stronger correlation). The majority of firms cite
engagement with scientific expertise and facilities, supporting the ILS role as R&D infrastructure, as opposed to business development/finance support. This at least reflects
ILS operating sector-specifically, rather than generic business support.

8

Discussion: ILS Enterprise Models

During the period of reference (2009-13), sixteen enterprises had been established with
assistance of the ILS2 project, half of which (8) have commenced trading with others
still developing products/services. While this is a relatively modest number in the context of the sector hinterland around ILS (as will be discussed later), it is a meaningful
contribution to the ILS2 ERDF project target for ‘Enterprises Created’ (15) and the
overall WEFO ERDF Priority 1 Target (80) 1 . While this relatively small number makes
it difficult to undertake any meaningful statistical analysis, the detailed profiles available for each enterprise allow the context and nature of the enterprises to provide insight
into the regional sector and support engaged from ILS.

1

West Wales and the Valleys Convergence: Operational Programme 2007-2013, Welsh European Funding Office
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Fig. 4 ILS Enterprises Assisted and Created by Segment

The makeup of the new ventures established through ILS (Fig. 4 above) presents a diversity reflecting the broader regional ecosystem, predominantly based upon medical
devices along with clinical and other services, while only one enterprise related to
pharmaceuticals.
The diversity observed by segment also features in the origins of the ventures, with a
rough balance between university spin-outs and other sources, which are themselves
broadly equally divided between new ventures formed by other firms and other external
sources such as sole entrepreneurs (Fig. 5).

5

7
4

University Spin-out

Corporate Spin-out

Fig. 5 ILS Start-ups by Origin and Segment

Collectively the enterprises employ 161 people, though mostly (74%) across three firms
working together in medical device development and manufacture. The limited number
of enterprises involved makes it difficult to make any detailed breakdown, however it
does present distinct experiences in the range of relationships with ILS including the
nature of support received. The following sections describe these experiences based
upon nature of the companies and ILS involvement.
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Fig. 6 ILS Start-up Linkages by Nature

The most frequent linkages (Fig. 6), being with research activity/facilities is perhaps to
be expected (Mian 1996) by nature of the enterprises, though it is not however ubiquitous amongst the enterprises. In addition, broadly half of the start-ups have a formal link
with another enterprise in the region (for example established as a joint venture), and a
similar proportion have been established by serial entrepreneurs.
The NHS is the predominant supplier of primary and secondary care across the region
and UK as a whole, and the Abertawe Bro Morgannwg University Health Board (ABMUHB) is a partner in the ILS initiative. The role of NHS CRFs supporting innovation
is noted by Cooke (2004), though in the context at the time of five Wellcome Trustfunded centres across the UK. The role of healthcare as an ‘Anchor Tenant’ in this ecosystem can be seen through the notable level of linkages with the local Health Board, to
access clinicians for specialist knowledge and to support clinical trials. The ABMUHB
CRF has a strong track record in supporting pharmaceutical trials, though has recently
seen a growth in medical device research and development, partly through the new ventures established with ILS.
The multiplicity of linkages, collectively and for individual spin-out enterprises suggests that ILS is playing a number of roles in supporting their development, albeit with a
R&D focus. Furthermore, the prominence of linkages between firms and the wider ecosystem suggests a level of clustering as opposed to a walled-garden. The remainder of
this section describes how these linkages relate to three mechanisms of enterprise;

8.1 University Spin-Out
Enterprises formed by academics to commercialise research or exploit specialist
knowledge/skills are perhaps unsurprisingly (for a region with a nascent cluster and
where the University is the primary R&D actor) the largest group of new ventures. The
spin-outs involved both tacit and codified knowledge such as patented discovery or new
clinical expertise, though exclusively from research staff and not students, aligning with
the ‘traditional’ mission typologies proposed by Pirnay, Surlemont et al. (2003).

8.2 Corporate Spin-Out
Alongside the academic spin-outs are new ventures formed from work with existing
enterprises. These include three companies formed from other recent start-ups to devel-
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op specific opportunities and another formed by a multinational to diversify its manufacturing work into Life Sciences and Healthcare markets.
A strength of such CSO activities, particularly those coming from corporate operations
are the commercial networks and experience which they bring with them. Zahra, Van de
Velde et al. (2007) through study of US spin-outs determined that corporate parent organisations were able to transfer more skills to spin-out suggesting that spin-in to universities provides a broader base for new firms. This is seen in the case of ILS, with the
multinational corporate spin-out providing manufacturing for other ILS-assisted firms
including two medical device companies. A more recent study by Wennberg, Wiklund
et al. (2011), has also demonstrated greater survivability and stronger growth than academic spin-outs providing a strong rationale for broader focus than academia for support to spin-outs as a source of new technology start-up firms.

8.3 Recycling
The two largest medical device spin-out companies, each employing over 20 people and
exporting globally are reincarnations or ‘phoenixes’ of previous ventures, incorporating
new strategies and technology. Statistics out of context would simply present their predecessors as ‘failures’. However, capturing the data that characterised the source of the
start-up and innovation involved showed them to be an example of how ‘failure’ is a
step towards success in Life Sciences entrepreneurship, as demonstrated by Feldman
(2000), whereby the people, IP and other resources become re-invested into new ventures. Even within the relatively small and short-lived experience of ILS alongside these
examples of enterprises being formed to re-invent opportunities, there are also identified
prospective mergers/acquisitions between micro-enterprises to optimise prospects for
both ventures, though these currently fall within commercial confidentiality.

9

Conclusions and Recommendations

The observations of the study resonate with Cooke et al. (2006) in needing to consider
incubation models in regional context, and may even suggest some early modest success
in realising ‘constructed advantage’ from regional efforts in nurturing a medical devices
cluster. This is supported by density of linkages between ILS start-ups and the other
firms responding to specific opportunities, suggesting a clustering effect rather than
simply an agglomeration of new firms happening to establish in the region.
On investigation, it appears true that prior to the ILS being commissioned the region
already benefitted from access to the five success factors identified by Su and Hung
(2009), in part because of the capacity created by the fore-shortened Technium network.
However the ‘incubation plus science’ facility which forms the nucleus of this cluster,
as embodied in the ILS, appears to be enabling the types of synergies and organic evolution of enterprise and economic growth.
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The diversity amongst the new ventures has resulted in enterprises successfully reaching
market, resulting in meaningful employment across the region, with concentration in
those activities involving medical device manufacturing. This may not have delivered
the types of high margin bio-technology firms originally anticipated in the policy, and
the apparent low propensity of ILS at present to create pharmaceutical/therapeutics
firms may indicate this as unlikely in future. However, it does present complementarity
rather than weak competition to efforts of colleagues in Cardiff University, where the
School of Pharmacy and Pharmaceutical Sciences also operates.
While this brief study of ILS ventures has identified some new phenomena to add to the
established knowledge on the subjects of clusters and incubators it has also highlighted
two additional ingredients which may be required alongside those defined by Su and
Hung (2009), namely patience and tolerance.

9.1 Achieving Patience
At the individual firm level, the patience required, as noted by Brooksbank and Thomas
(2001) to see significant development of spin-outs (such as reaching an IPO) is measured in years (or even decades), features in the experience of ILS to date. The experience of ILS enterprise formation though demonstrates that benefits can be achieved during this development, with an acceptance of diversity allowing a mixture of employment, investment and innovation outcomes to be achieved without (or at least prior) to
headline-grabbing stock market flotations.
As noted by Huggins and Kitagawa (2012), the real impact of initiatives like the ILS
may not be seen for some time after their initial project phases, reflecting the recommendation of Orsenigo (2001) in recognising that policies take time before exerting
their effects. This requires patience by practitioners as well as policy-makers, which is
clearly challenging during funding programme and political cycles but nonetheless critical for achieving long-term economic aims.

9.2 Tolerating Complexity
This paper has explored how ILS has supported development of a diverse range of enterprises. Collectively, these enterprises have directly contributed 160 jobs to the region
despite the absence of blockbuster drugs or IPOs and many remain at early stages of
development. Despite being relatively young enterprises these new ventures already
make a meaningful contribution amongst employment total within a regional sector of
~11,000 employees in ~350 companies 2 across the whole of Wales. The diversity of
new enterprises fits with a hybridisation of the ‘Low selective’ and ‘Supportive’ models

2

Source: Welsh Government: Life Sciences Sector, http://gov.wales/topics/businessandeconomy/sector/life-sciences-sector: Accessed 27th March 2015
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of Incubator (Clarysse, Wright et al. 2005), fitting with the ILS aim to support densification and activity within the regional ecosystem.
The complexity observed and economic development impacts beyond spin-outs examined suggests what could be termed Distributed Success with benefits to the region accruing both within and outside the company. As illustrated from this study is the case
involving two of the firms, both spin-outs with IP for medical device products, which
reached their markets within the ILS projects timescale through partnership with a third
firm, an off-shoot of a major multinational. While firm-level metrics would be examining employee headcount, sales and other indicators within the two start-ups with the
device IP, the major regional employment impact was however in the latter of these
firms. The observation fits with the systemic regional view of and reflects the longstanding finding of Teece (1986) that benefits extend beyond the innovating firm, particularly with regard to the interrelated role of manufacturing.
The implications of the above for policymakers is the same, that patience, commitment
and belief are virtues that must accompany informed concerted-effort if they desire any
real chance of success from policies. Cooke and Clifton (2005) used the film quote paraphrased from Theodore Roosevelt to describe the inward-investment strategy of the
WDA, as “Build it and they will come”. The new challenge of achieving patience and
tolerating complexity may draw from another of his quotes; “Do what you can, with
what you have, where you are” before tinkering, giving up or trying something else.
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Abstract
The university classroom should not be confined to merely teaching and theory, but put to practical use in
assisting to resolve real life issues. For example, The Design Department at Universidad Iberoamericana
has been encouraging out of the box thinking providing new learning models for innovation processes
over the last 20 years and has engaged on many important projects throughout México with external private and social entities. Furthermore, the newly implemented Department of Business and Social Collaboration at the university is aiming to follow this example of good practice of the Design Department at the
university and extend its outreach even further with engaging more departments with external clients to
collaborate on innovative and exciting projects. The newly formed department believes that not only will
the practical experience be beneficial for those inside the university, but the impact on society could be
even greater.
Keywords
Interdisciplinary Work, Business Strategy, Innovation, Product and Service Development, Social Responsibility, Consultancy and Project Collaboration

1

Introduction

1.1 The Universidad Iberoamericana
Universidad Iberoamericana is a private, nonprofit institution, open to all faiths and nationalities. Its primary purpose is to form integrated, rather than solely informed, human
beings through intellectual growth and self-realization. This implies creativity, the capacity to think critically, and the freedom to assert and establish one's own goals.
Universidad Iberoamericana is inspired by Christian values, and seeks to integrate them
with the philosophic and scientific advances through an attitude of permanent intellectual uprightness and the search of Truth. It emphasizes the promotion of the interdisciplinary dialogue as a tool for a higher academic quality.

1.2 Department of Business and Social Collaboration (DBSC)
The Department was officially initiated in January of 2015 under the Department Head
of Master Jorge Meza Aguilar, General Director of University Outreach and Collabora-
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tion. Through an extensive internal university network and alumni outreach, we believe
impacting private and social projects will be realized and stand firmly through the following:
›

DBSC Mission Statement: The Department of Business and Social Collaboration mission is to develop an internal university business consultancy consisting of university resources that delivers outstanding quality/value product and
services to the private and social entities with challenges they may face in
Mexico.

DBSC Department’s Goals:
›

The departments´ short term goals are to develop the foundation of the consultancy to prepare for the main groundwork of developing engaging projects
that include: Project Managing database, contact database, marketing/promotional tools, potential client database, and event networking outreach.

›

Once the preliminary foundation is established for the consultancy, begin
work on projects and assigning appropriate leading Project Managers.

›

Assessing the completion of initial projects and analyze what areas of improvements can be made to therefore strengthen the work and development of
the consultancy.

›

2

Transition from Classroom Learning to Practical
Application

Professors and university staff that can provide practical and viable working guidance
practices from what is learned in the classroom for the students can enhance greater
knowledge, understanding, and experience for the students and its alumni, therefore
enriching the overall academic experience. As Kirschner, Sweller, and Clark (2010)
hypothesize, that minimal guidance and direction from the classroom to do not enhance
a student’s capability to learning and developing transferable capabilities postuniversity education. However the worked-example effect theory demonstrates where
controlled experiments or projects carried out by guided experience and instruction developed a richer cognitive learning experience and skill set for those being instructed.
Importantly, not only is the experience of engaging in the practical projects and developing solutions important for the experience and learning process, but so is the accountability process and feedback of the performance that is equally important to the end result and form of personal progression (Slavin, 2012).
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Equally, private enterprises and social entities can vastly benefit from collaborative efforts and fresh ides form the university resources. As Yeung, Ulrich et al..(1999) state
that companies are becoming more and more global which in turn leads to more competition and needing ways to be ahead in the market, to even keep the company alive.
Seeking outside consulting and collaborating to engage in fresh new ideas, especially
form a university setting can help assist a company in its competitive edge in the marketplace. Similarly, the knowledge based and stimulating setting of the university resources can be a catalyst to solely important social problems in the community.
The Design Depart at Universidad Iberoamericana has demonstrated these theories into
practice and the goal of the new DBSC Department is to implement various projects
across various departments by the Design Departments example.

3

Design Department- Linkage Projects Example

Our Design’s Faculty has been questioning the capacity and potential of the macroeconomic models, in which we have been living in Mexico for the last two decades. We
assume that it is necessary to look for a different kind of interdisciplinary knowledge
that will provide a reorganization of design educational structures and teaching strategies in order to alleviate the social problems of Latin America.
At our Design Department, we know that if we want to educate committed professional
designers that will be able to prospect strategic solutions for Mexico’s urgent problems,
we should give our students the opportunity to work in an interdisciplinary way and
help them locate and understand themselves in the reality of a country of an enormous
complexity, immerse in a society of great economic contrasts and part of a globalize
world.
During the last years we have developed an educational path that joins the professional
education (in classrooms) with the society through a series of educative experiences
called linkage projects which give graduate and undergraduate design students the opportunity to interact with different users and environments through the resolution of real
specific problems, providing them with a clearer conscience of the national complexity.
The work with real problems allows our design community to achieve newer and pertinent levels of analysis, giving them a more consistent conception of the culture and the
relationships in the social world as well as the appropriate use and adoption of design
and innovation.
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Students and professors from Ibero Mexico City and U. R. Landívar Guatemala

Every year we collaborate with enterprises and non-governmental organizations, developing more than 40 linkage projects. These interdisciplinary works have allowed our
students to acquire a series of experiences that have broadened their vision of the critical
situation of Mexico and the world and, through those projects, the students have display
a self-developed learning process that differs from the one generated in classrooms,
which is clearly related to a more global and less fragmentary vision of our society’s
complex problems. The linkage projects facilitate the synthesis of theoretical and practical concepts and require a deep user’s research as well.
Today the “linkage projects” support the formal education of our undergraduate design
students and constitute a fundamental bridge to the implementation of functional
schemes or strategically programs in developing communities and small and medium
enterprises.
The “linkage projects” have shown and demonstrated the need to incorporate interdisciplinary practices, dialogue and reflection in design action, and the conjunction of theoretical, technological and practical concepts in the design processes.
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4

Successful Projects

Applied research, user centered innovation and design strategy, are key factors in social
development. The linkage projects constitute a new platform of knowledge, discussion
and information for students, professors, researchers, designers, managers, businessmen,
entrepreneurs, producers and retailers.

4.1 Greenery

Problem: Urban farming, practiced by millions of people globally, is contributing significantly to food security. There is an increasing need to sustainably manage urban
agriculture in developing countries, as Mexico, in recent times. Lack of reliable data on
growing our own food has affected the development of urban agricultura. The growing
popularity of ‘urban agriculture’ signifies a reorientation in the public perception of the
role of farming and an opportunity to connect users with nature in big cities with reduced living spaces.
Solution: The app is based in the use of virtual simulation, augmented reality, and remote sensing technologies to develop an integrated learning-monitoring technique for
indoor food growing. Our app emphasizes the health benefits of connecting users with
nature by making fresh food more accessible, as well as the physical and mental health
benefits gained through growing food in a fun and easy way.
Social Impact: In spite of the barriers, there was an overwhelming support for Greenery
from our users’ feedback. There are numerous social, economic and ethical reasons for
participating in urban agriculture and using our app. The major reasons that emerged for
Greenery ideation included: visible connection with nature, innovative learning process,
understanding better the quality of organic products, economic benefits, supporting the
local community, freshness, and knowing where one’s food came from.
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Users were motivated by a desire to learn more about urban agriculture and to know
where their food came from. They associated growing their food with better flavor,
freshness and less pollution.
Greenery awakens the senses and stimulates a range of responses that influence personal
processes (learning, acting, expressive experiences) and social relationships that are
supportive of positive health-related behaviors and overall emotional health. Greenery
provides a fundamental connection between people, nature, food and place.

4.2 Dateen

Problem: The conditions of the first sexual experience are extremely relevant to teenagers’ life. Gender differences in the lack of information and protection methods to prevent unplanned pregnancies are still a huge problem with a clear disadvantage for Mexican women.
Unprotected sexual activity is exposing Mexican teen girls to the risks of unintended
pregnancy.
Solution: Applied research, user centered innovation and new media design, are key
factors in social development and can promote positive sexual knowledge. Dateen is an
interactive videogame, prototyped for Windows Phones, which empowers the youth’s
sexual and reproductive rights, providing ’cool’ information to protect Latin-American
teen girls from unwanted pregnancies and sexually transmitted diseases.
Dateen is a mobile game in which users can recreate real life situations by meeting people. The game’s aim is to let teenagers experience the immediate consequences of getting pregnant and letting users choose between life-like options.
A team of four undergrad design students at Universidad Iberoamericana, Mexico City
developed the game. Their goal was to help reduce teenage pregnancies, promoting the
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use of contraceptives and family planning, through gaming. Students used video games
and mobile technologies as a popular form of mass communication and education.
Dateen is a student project that seeks to reinforce positive attitudes, and promote safer
sexual health practices surrounding HIV/STIs and teen pregnancy in Mexico.
Social Impact: The active involvement of teenagers throughout the development and
testing of Dateen ensured that the game received a positive acceptance, when testing it.
This demonstrates the importance of a participatory design approach throughout the
gameplay definition, ideation and testing, in achieving intervention objectives for learning and change in psychological preparedness for dealing with sexual coercion and sex
health.

4.3 Capeltic

Problem: Tzeltal indigenous communities from Chiapas live in poverty with extremely
limited access to health care, education and public services. Farmers are in transition
from traditional production to ‘organic certification’, learning better practices for the
cultivation of quality coffee.
Solution: Bats'il Maya is an enterprise that organizes indigenous coffee producers so
they are not subject to pricing abuse. Capeltic. Our coffee is a brand strategy developed
for the Ts´umbal Xitalha´ coffee-producing cooperative. Each cup of this excellent organic coffee links producers and consumers in a moral economy, which promotes social
solidarity, fair trade and environmental sustainability (website: http://capeltic.org/)
Social Impact: Design and engineering students started volunteering to work alongside
indigenous communities in the northern jungle of Chiapas, Mexico some years ago.
They have participated in the founding of the organization, and how the co-op works, as
well as in the process for organic and fair trade certification. Actually they are working
in the establishment of more coffee stores in Mexico, and goals for expansion.
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4.4 1050° Ceramics Collective

Problem: Globalization has gradually meant the disappearance of traditional and artisanal trades. The conservation, valorization, and transmission of these techniques—in
order to keep them alive—acquires a particular urgency. 12% of Oaxaca’s population
depends on traditional ceramics as their source of main income. Most of the producers
face an unsustainable situation with pressing economic problems. The Mexican market,
saturated with cheap plastic products, has decreased the demand of traditional ceramic
products.
Solution: 1050° Ceramics Collective is a sustainable-design project focused on rescuing
pottery traditions. Through collaborative design strategies they have developed new
products for new markets, adding value to ceramics.
Social Impact: Prof. Kythzia Barrera and some students and alumni have joined forces
with pottery artisans from San Bartolo Coyotepec, Sta. María Atzompa and San Marcos
Tlapazola, in Oaxaca, to develop innovative objects, recuperating the region’s traditional techniques (http://innovandolatradicion.blogspot.com/2009/10/1050-colectivo-deceramica.html).

4.5 Overall Project Impact
For more than fifteen years the Design Department has linked design education with
Mexican society through a “linkage projects”. This academic scheme has allowed our
students to interact with different organizations through the resolution of complex problems. The integral design course is a great opportunity, for our Design students, for diagnosing emerging social needs and their possible contribution in order to solve them.
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We have collaborated with organizations in different aspects:
›

Socio-economic analysis: promoting a culture of citizen participation.

›

Product and service development: innovating through user centered research.

›

Communication and culture: promoting good values.

›

Human rights: defending and promoting human rights.

›

Sustainable economies: developing businesses and curbing unemployment.

›

Improving quality of life: support services for people living in poverty.

›

People and the environment: fostering a respectful attitude to the environment.

›

Health services: promoting a culture of holistic health and nutrition.

›

Community projects: collaborating with community centers, cooperatives and
organized groups developing projects for deprived sectors to overcome poverty.

4.6 Segway to Consutancy
As a result of successful project development and impact, both Kirsher and Yeng et al.
theories can be proven with validity that the transferring of knowledge and applied theory can result in practical solutions. The consultancy seeks to abound upon this successful model and develop its paradigm-operational processes focused on these successful
previous measures. Of course certain specifications will be enacted for the consultancies
operationally, e.g. financial, judicial etc.. Overall, the overarching goal will be to link
the appropriate resources of the university with private enterprises and social groups to
enforce a lasting positive impact in Mexican society.

4.7 Ibero Business Consultancy (IBC)-Implementation and Future
Prospectus
From these successful projects demonstrated that have had a constructive and positive
impact for the needs and requirements of the social and private sector, the IBC will imprint its foothold and backbone under these successfully demonstrated paradigms and
frameworks.
The IBC plans to set its foundation and operations systems in the year 2015 and be fully
established by the start of January, 2016.
Its main principles, through the demonstrated previous successful project executions,
will be encompassed by the following:
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›

Vision: To be the business consultancy that best understands and develops
necessary integrated solutions for the private and governmental sectors in
Mexico.

The strategy and operations of the consultancy will be comprised in the following manner:
›

Project Creation Strategy: Identification of university resources to engage on
client projects

›

Identification- commitment of resources:One of the first objectives of creating projects is to identify academic departments have the greatest potential to
participate in projects outside customers, specifically focusing on that could
add value or innovative product solution to market. Our method of understanding this will take place through: 1) Interviews with department leaders
and teachers-part time 2) Networking events, in expanding the resources for
projects 3) Meetings to invite alumni to understand the practice.

Identification commitment of resources

Some initial ideas departments to consider for projects:
›

Innovation

›

Technical

›

Social

›

Design

›

Politics - Government

With this we can focus on certain industries to develop projects.
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Some of the possible services that could offer are:
›

Applied research

›

Projects for SME competitiveness

›

Business Engineering

›

Brand development (branding)

›

Design and manufacturing

›

Market Research

›

Financial evaluation

›

Design of Public Policies

›

Talent

›

Quality Control

›

Production Chain

›

Logistics

›

Sustainability

›

Innovation

›

Coaching

›

Comprehensive advice

Client Identification-Contract commitment:Once the consultancy identifies potential
resources and understands the specialties and backgrounds, we can point to certain industries to promote and harmonize the creations of the project and vice versa. If a particular company has already expressed interest in working with the IBC and wishes develop a project, then the consultancy will search its database to find potential candidates
appeal and launch the project. If no matching profile to the project application by the
customer, IBC will investigate other potential resources.
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5

Project Operation Strategy

The following operation describes the critical process operation between university resources to contract with the external customers for a project:
(1)

Initial Conversation - This is where an university resource or third party expresses interest in collaborating on a project and initial ideas are expressed as
to what is to be achieved.

(2)

Format Project Interest- This is where one of the 2 parts fills out a form
(signed) briefly describing the project they wish to develop and then either
IBC's team relates the information of the format to a resource university or an
external customer for their cooperation.

(3)

Formal meeting- When a connection is made from the formation of a partnership, the person will get a form of acceptance to the IBC (signed) and then a
formal meeting between the two parties on behalf of the IBC is scheduled to
define the project.

(4)

Engagement Contract – An agreement is reached as a result of the meeting,
thereafter for collaboration in a project, then a "binding contract" between the
two parties must be completed. The following examples could be reached in
the contract agreement:
› Presentation of the application form detailing the work carried out
› Company background and profile of the resources to institute the work
tasks
› Terms of agreement
› Number of resources
› Pricing (Pricing) valuation of project
If the "Contract of Engagement" is agreed by both sides, then both must sign
it and then needs to indicate signed approval from:
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› Director of IBC
› Project Manager of IBC
› Dean of Ibero
(5)

Monitoring project - At this stage, the IBC will oversee all activities related to
the project, especially in terms of finance to ensure that the project is within
budget, and hold meetings at appropriate intervals to ensure thoroughness of
the Project.
Project Finance will be monitored through a program developed called the
"Tool Recon", taking into account the financial variables such as:
› Accounts Receivable
› Taxes
› Billing Details
› Value of Resources

(6)

Termination of project- The final stage involves both parties signing the project, including all pending jobs to be completed and all financial issues settled
budget. Final Signatures include the Director of IBC and Project Manager.
Requests for voluntary feedback of any of the 2 parts are:
› Feedback form that expresses the work of the Project
› External customer reference for the work done to Ibero
› Request collaborations for future projects..

6

Conclusions

Through the successful paradigms and project executions demonstrated by the Design
Department at the Universidad Iberoamericana as best practiced, the Ibero Consultancy
anticipates these same measures to be implemented in its rightful form and greatly impact the social and private sector in Mexico. It is also rightfully demonstrated by the
theories in this report that successful group collaboration and applying those theories
into practice can lead to lasting impact on the university entities, social, and private sectors. The guidance and expertise of the resources comprised of the Ibero Consultancy
will ensure that collaboration projects are implemented across a spectrum of different
departments of the university and are engage in formidable and innovative solution
based needs and wants of the mentioned sectors in Mexico.
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Abstract
Regional agglomerations of related organisations and businesses, also called regional networks or clusters, are supposed to have positive effects on the regional economy in terms of growth and innovation.
While there are many studies on the general drivers of innovation on the micro, meso and macro levels,
the special role of regional identity in fostering collaborative innovation on the meso level is not well
explored yet. Based on an exploratory case study of local and regional networks in Berlin we develop a
hypothetical model which contains attributes of network identity enhancing shared identity projects and
finally supporting collaborative innovations.
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1

Introduction: How to Foster Innovation on a Regional
Level?

Fostering innovation is one of the hottest topics which are currently discussed by scholars and practitioners. In a myriad of studies, driving factors of innovation are presented;
internal and external drivers of innovation are distinguished; innovation is regarded on
the levels of the firm (micro level), the region (meso level) and the economy or country
(macro level).
Among the drivers which are frequently mentioned on all levels are informal mechanisms such as the culture or identity of the analysed unit. On the micro and meso level
the concept of collective identities has been introduced, just as first ideas on the development of such identities have been discussed. On the meso level “network identity”
(Sydow/Windeler 1998, Rometsch/Sydow 2003, Rometsch 2008) or “cluster identity”
(Beebe et al. 2012; Romanelli/Khessina 2005; Staber/Sautter 2011) have been studied
with respect to their development and their effects. Promising descriptions have been
achieved by combining both the perspectives of a centrally managed and a decentrally
self-organising development of identity. A conceptualisation of network or cluster identity with regard to the innovation-fostering capacity on the meso level is however largely lacking in literature. Following an exploratory case study approach we hypothesise
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that a strong network identity with shared identity projects of network participants
drives collaborative innovations on the meso level.
Our paper is structured as follows: In the next section we will review the extant literature on the concepts of innovation and its drivers, especially on the meso level, before
we will describe our methodology, present the findings of our study and conclude the
article.

2

Literature review: Drivers of innovation

Innovation can be defined as “the discovery of new things and the commercialisation of
such discoveries” (Oke et al., 2009: 64). Innovations appear on at least three different
levels, the micro level of firms, the meso level of regions and the macro level of economies. Another typical differentiation is made between innovations for offered products
and services as opposed to innovations in the processes to create those products and
services. Product innovations can then again be classified by the degree of novelty in
product features, functions and technologies or whether new or rather existing customers and market segments are targeted or routes to market are taken (Chang/Hughes,
2012: 3).
“Therein, explorative product innovations meet new or emerging customer
needs in new or emerging markets with new technologies, features and functions materially different to existing products; exploitative product innovations on the other hand meet the existing needs of customers in existing
markets with improvements in existing technologies, features and functions
that incrementally differentiate it beyond competitor products.
Explorative innovations depend on new knowledge and creative insights developed through acts of play, experimentation and discovery, whereas exploitative innovations build on existing knowledge through acts of refinement and gradual improvement.” (Chang/Hughes, 2012: 3)
Creating explorative and exploitative innovations simultanously is a challenge to organi-sations. March claims that maintaining the balance between explorative and exploitative innovations is essential for firms to survive (1991). According to Levinthal and
March “the basic problem confronting an organization is to engage in sufficient exploitation to ensure its current viability and, at the same time, to devote enough energy to
exploration to ensure its future viability’’ (1993: 105). The concept of organisational
ambidexterity has been introduced and studied frequently to analyse a firm’s capabilities to balance exploitation and exploration (Birkinshaw and Gupta, 2013). Particular
cultures and iden-tities of organisations seem to support such a balance. This is the area
which we will fo-cus on in our study.
Drivers of innovation have been studied by scholars on all levels of innovation. On the
macro level national systems and styles of innovation have been studied (Lundvall,
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1998; 2007) and compared (Krammer, 2009; Patel and Pavitt, 1994). Hashia and Stojčić
(2013) find commonalities and differences in innovation activities and performance
among Western and Eastern European countries. In both regions firms “rely on the
knowledge accumulated from previously abandoned innovations and cooperation with
other firms and institutions and other members of their group.” (Hashia and Stojčić,
2013)
One of the main drivers of innovations on the micro level is the organisational culture as
well as the practiced leadership style. Scholars have found that an “innovative culture”
fosters innovation just as task-sharing which is organised on the basis of shared interest
in a given goal (François et al., 2002). Chen et al. claim that transformational leadership
and innovative culture are substitutes in driving technological innovation on a business
unit level (2012). In their view innovative culture in business units forms around groups
of people on the basis of location, functional focus, and professional background (Chen
et al. 2012: 246). In this sense, organisational culture is a major part of organisational
identity.
Transformational leadership encompasses the factors of individual consideration, intellectual stimulation, idealised influence and inspirational motivation (Bass and Riggio,
2005). Transformational leaders stress values and encourage followers to transcend their
own self-interest for the sake of the organisation. A transformational leadership style
drives organisational learning and finally organisational innovation (Radzi et al., 2013)
by positively influencing innovative work behaviour, especially creative behaviour (Afsar et al., 2014; Jung et al., 2013). Also Oke et al. have found that generally, the transformational leadership style is more appropriate to foster the creative innovation process
(i.e. for explorative innovations) than the transactional leadership style, whereas the
transactional leadership style is more appropriate for the implementation stage of the
innovation process (i.e. exploitative innovations). In addition the relationship is moderat-ed by an innovative organisational culture and an environment that encourages risktaking (2009: 71).
Jung et al. (2013) have reported that the relationship between transformational leadership and innovative work behaviour was stronger among employees with a higher interdependent self-construal and a lower independent self-construal, with self-construal
referring to the grounds of self-definition, and the extent to which the self is defined
independently of others or interdependently with others. A high interdependent selfconstrual links to an effective collective identity.
Communication is a major part of transformational leadership. Communication among
employees is simultaneously a driver for innovative activities. However, there are hints
that too much communication, particularly among strong leaders and in larger firms can
hamper innovation due to upcoming disagreement (Bel et al., 2011). It seems that a balance has to be found in the degree of communication and connectivity of employees to
create optimal conditions for innovation. Additionally it is claimed that other balances
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in organisational set-ups are ideal for the generation of innovations, and these are the
bal-ances between contracts and leadership as regulatory boundaries for innovative activities (Seravalli, 2011) as well as a balanced level of diversity among employees (Qian, 2013: 2731). These two ideas of balancing are in line with findings on the optimal
balance of the development of virtual organisations as special networks “at the edge of
chaos” which is reached at a not too high degree of connectivity of employees as well as
intensity of rules for employee behaviour (Tomenendal, 2002: 67).
Many scholars have addressed the meso level of innovations, which means the level of
regions or agglomerations. Feldman (1999) summarises the findings in the field of agglomeration economics which suggest that knowledge flows and eventually innovation
is spurred by collocated companies and organisations due to facilitated information
searches, increased search intensity and generally eased task coordination. These effects
have been observed in geographic regions which comprise organisations within industries as well as across industries. The former is researched by so called localisation
economists, the latter by urbanisation economists. In any case, balancing activities of
competition and cooperation between firms can be observed which are embedded in
social networks, defined as a “collectivity of individuals among whom exchanges take
place that are supported only by shared norms of trustworthy behavior” (Liebeskind et
al., 1996: 7).
It is discussed that innovation is driven by characteristics of regions. Crescenzi et al.
state that “a set of economic and social, structural features (exists which makes) some
regions ‘prone’ and others ‘averse’ to innovation” (2014: 1055). The authors suggest
that there are “social filter” components which act as key predictors of regional innovative performance, among the two most important of them being educational achievements of the inhabitants of the region and the level of productive employment of human
resources, adversely measured by the percentage of the labour force employed in agriculture and the long-term component of unemployment (Crescenzi et al. 2014: 1064).
Rodriguez-Pose and Crescenzi (2008) state that in regions with an “optimal combination” of the social filter components, more knowledge is generated and effectively absorbed by organisations in the region.
On the meso level the idea of collaborative innovations is strongly supported in recent
literature: Del gives examples of what he calls “network innnovations” such as Apple’s
iPod, products in the pharmaceutical sector or consumer goods by Procter & Gamble. In
these networks leaders act as “innovation leaders” who “orchestrate and integrate technologies, ideas, and people from various horizons” (2010: 57). They organise a network
system of elective actions with a culture of collaboration which can for example be observed at companies like Cisco Systems or IDEO (Rodriguez and Solomon, 2007).
Owen-Smith and Powell (2004) put forward a social perspective on regional research
networks. Through the combination of proximity and conventions among researchers
from different institutions a “dynamic knowledge networking capability” develops as a
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“regional capability”, which attracts firms to a region and fosters its innovation and
growth. According to the vast literature on regional innovation systems innovation is an
interactive process among public and private actors and institutions, the regional system
is embedded into a specific context, largely defined by the local environment (Cooke et
al., 1997). Kramer et al. conclude that “a region embeds many systemic elements external to the firm that influence its innovation activity and growth” (2011: 448) and denote
this as the regional network capital.
Over the last decades this idea has been promoted by the concept of clusters. Porter defines a cluster as “a geographically proximate group of interconnected companies and
associated institutions in a particular field, linked by commonalities and complementarities” (2000: 254). Porter (2000) recognizes clusters in cities, regions or even neighboring countries. Clusters have positive effects on the regional economy in terms of growth
and innovation (e.g. Delgado et al. 2010). As a consequence, policy makers around the
world have launched specific cluster policies (Nishimura/Okamuro 2011). In general,
there are big differences among clusters with regard to effectiveness (Hertog et al.,
2001). Important effectivity drivers are the processes of cluster formation and development. In many instances, institutions and structures for “cluster management” are created in order to support cluster development (see e.g. Cooke 2007), also in Berlin (innoBB 2011).
According to his “diamond” model Porter argues that cluster formation depends on the
local conditions for factor input, demand, firm strategy and rivalry and the presence of
related and supporting industries. The attractiveness of a (physical) location is clearly at
the centre of Porter’s argument (Porter 1998) meaning that spatial proximity of cluster
members supports the cluster formation process. From the analysis of case studies and
previous literature Wolfe/Gertler (2006) have found that triggers for cluster formation
can come from many sources and that chance events can have a major effect on the process. They attribute significant meaning to underlying conditions of trust and social capital as well as a supportive culture which contribute to a learning cluster economy and
ask whether these factors can be influenced by direct intervention (Wolfe/Gertler 2006:
263).
Maskell/Malmberg (1999: 173) argue that a region's institutional architecture which
“represents the intricate contemporary interaction between elements of different ages
(…) from the very old (religion, beliefs, and values) to the recent/current (contemporary
industry standards, current regulations, etc.)” become a key part of a region's nonreplica-ble asset base. Gertler (2004) builds on this idea and argues that regional social structures shape attitudes, norms, expectations, conventions and practices of individuals and
firms in a region through informal and formal means of regulation. Iturrioz et al. (2014)
stress the importance of social capital for the development of innovation networks especially for small and medium sized enterprises just as Bode highlights the importance of
a clear vision for a cluster (2011). Trust and the ability to define common goals, also in
partnerships across industrial sectors are key success factors for clusters (Hertog et al.,

497

2011: 408). There are certain shared beliefs of cluster participants which develop and
are a strong basis for a dynamic cluster (Conlé and Taube, 2010: 11).
It becomes obvious that the development of a cluster is simultaneously determined by
(decentral/emergent) self-organising as well as (centrally/formally) managed organisational processes (see also Orsenigo, 2006). Conceptual descriptions of a balanced view
taking both perspectives into account are still rare. An exception to this is the study by
Sydow et al. (2011) who base their conceptualisation of leading (in) clusters on the
“idea of leading as reflexive structuration”, which entails “adopting a style
of leadership that actually is little visible, emphasizing the continuous building, main-taining or institutionalizing of structures by avoiding direct adhoc interventions of leading individuals or organizations into ongoing practices” (Sydow et al. 2011: 340).
The description of a cluster (in) which is led according to Sydow et al.’s idea of reflexive structuration has been supported by the concept of network identity which is resulting from the transfer of the concept of organisational identity from the micro to the meso level.
In their seminal contribution Albert and Whetten (1985) define organisational identity
as the central, distinctive and enduring organisational attributes. Three types of attributes can be distinguished: first, the organisation’s formal claims about what it is (any
official statement as, for instance, the mission statement); second, the members’ identity
beliefs about the organisation’s central, distinctive, and enduring traits; and third, the
identity aspirations (Lerpold et al., 2007) or the “desired image” (Gioia and Thomas,
1996) about the future identity (e.g., re-evaluating beliefs and values due to a change in
strategy; Lerpold et al., 2007: 6-8). In this way, the organisational identity “provides
institutional justification for organizational practices, routines, and policies, and provides the context within which members assign meaning to behavior” (Lerpold et al.,
2007: 4). Compara-ble to individuals, organisations try to maintain a balance between
similarity and distinc-tiveness. In this context the beliefs of organisational members
seem to be more important than facts (Whetten and Godfrey, 1998: 21).
Network identity has been modelled in the past as the collection of shared central, distinctive and enduring social practices among network members. The effects of network
identities in particular types of networks such as franchising or strategic networks (Sydow/Windeler 1998, Rometsch/Sydow 2003, Rometsch 2008) have been studied. The
existence of a “cluster identity” has been put forward by Beebe et al. 2012,
Romanelli/Khessina 2005 or Staber/Sautter (2011: 1350):
“Cluster identity is defined as the shared understanding of the basic industrial, technological, social, and institutional features of a cluster. (…) The
power of shared identity derives from its integrative, generative, and statusenhancing ca-pacity, based on social categorization of similarity and distinctiveness.”
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The development of cluster – or in a broader sense – network identities and their effects
on growth and innovation of a region, are however still underresearched:
“However, many studies that refer to identity present no clear theory and
provide no direct evidence on how shared identity understandings arise in
the first place and how they are adjusted, if at all, to fit changing conditions
in cluster environ-ments.” (Staber/Sautter 2011: 1350)
In the following we will present findings from our empirical study of regional networks
and clusters in Berlin aiming to address the research gap in conceptualising an innovation-fostering network or cluster identity.

3

Methodology: Explorative Case Study

Our study was conducted by the means of the explorative case study approach, building
on the ideas of “Grounded Theory” by Glaser and Strauss (1967/98) and about theory
building from case study research by Eisenhardt (1989). This is in line with Staber/Sautter’s call to researchers to
“(not take) a shared identity for granted and (…) to study the origins and
changes in identity on a case-by-case basis.” (Staber/Sautter 2011: 1359)
After the development of the underlying research question on the basis of current literature and the specification of the sample structure, data was generated in seven qualitative interviews with eight different interview partners. The eight interview partners are
currently or were in the past in a responsible position in a local or regional business
network in Berlin or the Berlin region. A rather wide range of different networks was
chosen in order to gain a high variety of answers and to allow for the comparison of
results among different types of networks. As a result of our exploration we defined
three types:
Four out of the eight interviewees represent local networks which are concentrated in a
specific spatial area within Berlin and mainly focus on local issues. These types of networks which we call local business networks (of network type I) are characterised by
the requirement of active membership and a high level of organisational structure.
Membership for us means any legally binding form of affiliation like an official membership in a registered association. The “active” part means for us that there is a minimum of active engagement within the network activities. The level of organisational
structure refers to any form of centrally organised network activity.
Another interview partner represents one of the official Berlin clusters (network type II)
which comprise companies in a dedicated industry sector. Our interviewee’s business
sector is highly relevant for Berlin’s economy and considered to be one of the central
and innovative “future businesses” (Berlin-Partner 2015) of the city. This regional cluster does not require active membership but constantly addresses relevant companies and
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pursues clearly defined strategic plans for the network future. Therefore, it shows a medium level of organisational structure.
The final two interview partners represent the vibrant Berlin internet startup scene (network type III). This scene is distinctive in its characteristics (Ripsas et al. 2014), shows
certain elements of networks but does neither maintain an organisational structure nor
require active membership.
After seven interviews the number of interviewees was not extended because a sufficient level of theoretical saturation had been reached. Table 1 provides information
about the sample structure.
Network
type

Organisational
racteristics

Type I

Active
required

cha-

membership

High level of organisational structure

Network descriptions

Number in our sample

Status: Local business networks

Number of interviewees:
5

Specific industry sector: No

Number of
represented: 3

Members: 50-80

networks

Legal status: registered association
Type II

No active membership
required
Medium level of organisational structure

Status: Regional cluster

Number of interviewees:
1

Specific industry sector: Yes

Number of
represented: 1

Members: >500

networks

Legal status: None
Type III

No active membership
required

Status:
scene

Regional

Low level of organisational structure

Specific industry sector: Yes
Members:>1950

internet

startup

Number of interviewees:
2
Number of
represented: 1

networks

Legal status: None

Table 1: Sample structure (Source for numbers on network type III: Poeverlein 2013)

The analysis of the data was open to underlying theoretical structures evolving from the
material even if we were guided by Albert/Whetten’s concept of organisational identity.
In this sense, our analysis was conducted in an analogous but not completely congruent
way to Grounded Theory. By taking this path through the thicket of qualitative interview data, several hypotheses were shaped, compared to existing literature and compiled to an overarching model of collaborative innovation in business networks.
The field work was conducted by semi-structured interviews (Wengraf 2001: 51-59).
The underlying interview guidelines were constructed in correspondence with the research question. This means that they were dedicated to help gathering information
about occurrence and preconditions of collaborative innovation processes within networks and clusters. Obviously, the sequence of questions imposed a certain structure on
the communication with the interview partners but also allowed for spontaneously mentioned, genuine and deviating ideas (Flick 2007: 194, Mayer 2009: 37). Interview part-
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ners were all in a responsible position in an existing cluster in Berlin at the time the interview was given or in the past. Hence, the semi-structured interviews can be understood as expert interviews (Bogner et al. 2009: 1-12, Meyer 2009: 39-41). According to
Meuser/Nagel (1991: 443), an expert is somebody who is responsible for a problem
solution process or who has a privileged access to information about groups and decision processes. This holds for all interview partners.
The spoken words were either audiotaped (and afterwards transcribed), or the researchers drew up protocols during the respective interview situation. To standardise the material both the protocols and the transcripts were split up and tabulated in sentence-bysentence information units. All seven interviews were analysed in an analogous way to
Grounded Theory as proposed by Glaser and Strauss (1967/1998) in order to develop an
object centred theory. The approach is structured into several systematic steps
(Strauss/Corbin 1998: 101-199) which help to identify and shape the underlying concepts in the data and to translate them into a model.
To generate a model, the interviews were openly, axially and finally selectively coded.
During the open coding the sentence-by-sentence information units were labeled with
appropriate codes. By doing this the data was detached from the specific interview partner and in a way conceptualised that allowed it to recompose it during later stages of
analysis.
“For us, theory denotes a set of well-developed categories (e.g., themes,
concepts) that are systematically interrelated through statements of relationship to form a theoretical framework that explains some relevant social
(…) phenomenon.” (Strauss/Corbin 1998: 22)
During the process of coding several hundred codes appeared and first cross-case phenomena emerged. At this stage the main ideas of the evolving model became obvious
and were isolated during the second and third step of axial and selective coding. They
were summarised to several central but abstract categories (Strauss/Corbin 1998: 147).
Interaction categories were the basis for imposing the final model structure on the results.

4

Results: Building a Model for Identity-driven
Collaborative Innovations

4.1 A Description of Network Identiy
The widely applied concept of organisational identity by Albert and Whetten (1985)
defines organisational identity as the central, enduring and distinctive organisational
attributes. In the narrative interviews the participants mentioned several beliefs and
claims which correspond to Albert/Whetten’s proposed characteristics of organisational
identity.
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Central ideas: Overall, the interviewees mentioned 12 different characteristics in the
description of their networks that can be interpreted as central ideas shared by many
members. One of the central ideas is the overarching target of most networks to take
advantage from synergies and scale effects; for example by merging market power in
order to gain privileged access to input materials or to share machines among two or
more member companies. A related central idea refers to political influence which can
be leveraged by joining forces in form of a network. Four interviewees mentioned that
collaborative innovation processes among its member companies are no central network
idea. The two ideas which were mentioned most often refer to a common location and to
common problems. Consequently, all informational units in the data which referred to
these concepts were coded in a way that allowed it to merge them to clearly shaped axial categories. All interviewees emphasised the importance of the fact that their members
belong to the same region, district or area with its special features like cultural variety,
density of research institutions, traditions, or – contrary to that – progressiveness. All
but two interviewees said that common problems are the one predominant factor which
keeps a network running. In the case of the sample for this study these problems shared
by all or at least a majority of network members were related to human resources issues
like aging staff and limited access to young, well educated workers and apprentices.
Moreover, infrastructure problems and limited access to research institutions for own
R&D activities were mentioned. The interview partners who represent the Berlin startup
scene did not mention common problems as a crucial central idea.
Enduring attributes: This dimension of organisational identity refers to those network
features that ensure its existence over time. The interviewees mentioned several aspects
of network stability. The financial independence, for instance, is regarded as crucial by
five interviewees representing four networks. Also that the charismatic leaders of each
network do not change over time seems to be an important factor that allows the network members to perceive stability. The same is true for the legal structure and the regularity of network meetings. It was the existence of a central network office and its
permanent organisational work that was mentioned most often. Some interviewees were
absolutely sure that no network can exist over a longer period of time without such an
office and the affiliated staff.
Distinctive attributes: The interviews revealed that networks strive to be differentiable
from other networks. One interviewee put it as follows:
“What I did not expect was the competition among the networks in the city.
Well, admittedly it is an entrepreneur’s attitude to be better than his competitors. You can find this in the business networks as well.” (Consultant,
responsible for the establishment of several local networks)
Overall, eleven features were mentioned which allowed the interviewees to express the
individual character of their network. Among them were characteristics like network
age, size, or level of engagement of network members. Most often mentioned was a
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network-specific combination of members, the – compared to other Berlin districts –
special character of the area the network is located in and several forms of simply being
better than others, e. g. in terms of efficiency, collaboration or creativity. These axial
categories reveal that networks want to stand out and that a substantial part of the selfperception of their members is defined by a rather clear belief of individuality – no matter if the perceived features are real or not.
The description of identity by the means of Albert/Whetten’s dimensions proves to be a
useful tool in order to identify network identity as one manifestation of organisational
identity. For one network the organisational perspective is so prevalent that it even has a
fixed mission statement. The regional business networks in the sample show obvious
signs of a verifiable identity which is, however, different among the three types. While
the local networks (type I) seem to have a network identity that is closest to those of a
unified organisation, especially the Berlin startup scene (type III) lacks certain crucial
features. Probably most outstanding is the absence of common problems and targets as a
justification for their existence. In the regional business cluster (type II) it was possible
to identify the rather unspecific target to join forces in order to stay a strong player on
global markets. Moreover, there are initiatives which try to assure access to labour markets, which points to the widespread and common problem of finding competent staff.
Within the local networks a very clear understanding of common problems and intrinsically motivated attempts to solve these problems together exists.

Table 2: Axial categories on regional identities (Source: own study)

Table 2 gives an overview of those identified axial categories which were shaped on the
basis of more than one interview. They emerged from the qualitative data and are pre-
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sented in accordance with Albert/Whetten’s three characteristics of organisational identity. The fat bullet points were mentioned most often or with outstanding emphasis.

4.2 Collaborative Innovation within Regional Business Networks
Within the sample networks it was possible to identify several examples of collaborative
innovations. They reached from the invention of new light bulbs over the development
of wooden bicycles to the market introduction of a CO2 neutral delivery service. According to the interviewees all these innovations were the result of partnerships among
members of a local or regional network.
The existence of collaborative innovations gains special weight since four interviewees
emphasised that there is nothing like an official innovation objective in the statutes of
the examined sample networks. However, it was not possible to identify collaborative
innovations in all three types of business networks. Whereas in the three local (type I)
and in the regional network (type II) a certain degree of collaborative innovation activity was verifiable, we have not found any indication for this in the data for the Berlin
startup scene (network type III).

4.3 Structured Interaction and Shared Identity Projects
The interviewees were asked about the form and intensity of internal network communication. All interview partners emphasised a high variety of different communication
tools which are applied on a regular basis in the sample networks. Beyond conventional
websites, newsletters and social media applications, mass emails from the central organisation unit which address members were mentioned by most interviewees. By far the
most important communication platform comprises events of different types. All interviewees reported a high frequency of regular and non-regular network events. Common
were events which address all network members with a special informational offer, for
example a presentation of an expert. These events, however, are not mandatory, but
provide (in most cases) a good occasion to get to know other network members. Interviewees connected these events with the following targets: networking, communicating,
talking about new ideas, looking for strategic partners, etc.
More important, however, is a second class of regular events which appears to be an
essential part of each structured network activity: The local networks as well as the regional business network maintain fixed working teams which meet on a regular basis
and either work on the strategic future of the network, on the target to take advantage
from synergies/scale effects, or on solutions for common problems. These problems
have already been mentioned in detail earlier. The composition of these working groups
is fixed and does not fundamentally change over time. The fact that network members
spend their time in these working groups provides indicative evidence for their motivation and for their conviction that the engagement will make them and the others better
off. Recapturing Alvesson/Kärreman’s terminology (2007) the term “shared identity
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projects” is employed here as a strong axial category for the variety of this engagement.
We use this term since on the one hand network members have adopted the prevalent
network identity (see above), and on the other hand they translate this identity into network activity conducted in a collaborative style with other network members.
Hence, while working on shared identity projects network members not only get to
know other members but also see, evaluate and in the best case appreciate their style of
work. This allows them to collaborate, to build up confidence, and to perceive them as
potential partners for future work on collaborative innovation. While the data shows that
shared identity projects are an integral part of the local networks and can be identified in
the regional business network, too, there is no sign of relevant shared identity projects
within the Berlin startup scene in our data. This fact becomes important as we do not
have found any collaborative innovation in this network, either.
Consequently, it is one of the central propositions of this paper that network identity has
to be strong enough to motivate its members to spend time in regular network team
meetings or working groups that have not very much to do with their daily business. In
our understanding this opens up the space for collaborative innovation. Hence, we propose that the quality of network identity drives collaborative innovation. The comparison of network-type I and II data with network-type III data suggests the existence of
common problems and shared identity projects as drivers for a strong network identity
and consequently for collaborative innovation.

4.4 Interaction Categories
Up to now we have identified several potential drivers of collaborative network innovation. These are: a strong network identity which can be described by its central, enduring and distinctive ideas, a high level of communicative activity within the network and
the existence of shared identity projects. In a last step of theory building we coded our
data with respect to interaction categories (Strauss/Corbin 1998: 163) which provide
some information on how the components are interconnected.
The main interaction category “Willingness to engage” subsumes several codes which
describe preconditions and targets of structured network communication. In the process
of data analysis five frequently or emphatically mentioned codes have been merged to a
central interaction category (see Table 3). They show that network meetings are connected with clearly defined targets and advantages for members. Moreover they provide
insight into the connection between the strength of network identity and the level of
engagement in network activities. Overall, the axial category “Willingness to engage”
seems to be plausible as it connects network identity with shared identity projects.
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Main interaction category: Willingness to engage
1

In our meetings we talk about/plan innovations and new ideas

2.

We solve our problems by sharing knowledge at events by face to face communication

3

Target of meetings: Come into contact with other network members, get members to know, network

4

In our events/meetings we talk about how to use scale effects and synergies

5

Strong network identity leads to strong participation in events/meetings and engagement in network
activities

Table 3: Codes for main interaction category (Source: own study)

The interaction category that links the shared identity projects with collaborative innovation inside of business networks is the result of comparing the data for different types
of networks: It was not possible to identify collaborative innovation in network type III
although the data revealed a high level of communication and interaction among the
members. From data analysis we therefore conclude that in network type III the collaborative-innovation-fostering features of shared identity projects do not apply which we
find in network types I and II. With this rationale the interaction category “trust building/practiced collaboration” was derived.

4.5 The Model
Figure 1 depicts the resulting processual model, with a strong network identity emanating from unifying central ideas as well as enduring and distinctive characteristics (with
those attributes which were mentioned at least five times) and finally driving collaborative innovation.
Shared problems play the crucial role among the central ideas since they are necessary
for realising shared identity projects. This goes along with the central idea of taking
advantage from synergies and scale effects which had been mentioned four times during
the interviews. All the local networks in the sample maintained own working teams for
this respect. Shared identity projects make network members pursue common goals and
cooperate in order to solve shared problems. This allows the members to become familiar with other members’ way of working, to build up trust and to practice potential future innovative collaborations.
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Figure 1: Model for collaborative innovation in business networks (Source: own figure)

Also a strong but presumably not a coercive role does spatial collocation of network
members play. It it plausible that network team meetings are easier to organise when
participants are located close to each other. This supports regular participation and frequent occasions to cooperate. Under these preconditions a local business network opens
up the space for cooperative innovation, even though it does not pursue collaborative
innovation as an official objective.

5

Conclusive Hypthesis: Shared Identity Drives
Collaborative Innovation in Regional Agglomerations

Our starting point was the question how to generally foster collaborative innovation on
a regional level and specifically which role identity plays in this context. By means of a
qualitative study of regional networks and clusters in Berlin we have developed a model
which presents network identity – entailing certain central, enduring and distinctive attributes – as a driver of intensified communication about common problems and eventually as a driver of collaborative innovation. Shared identity projects have been found as
the central elements of communication enhancement within working groups. Continued
intensification of targeted communication and collaboration in such groups may result
in collaborative innovation.
The general argumentation of our study is in line with former findings: The impact of
shared identity projects on collaborative innovation can be interpreted in a similar way
as François et al.’s (2002) description of task-sharing on the basis of shared interests
and its innovation fostering character. The group-based self perception of network
members has been similarly described by Jung et al. (2013) and the central role of per-
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petual communication within the group has been stressed by Bel et al. (2011). Our finding that shared norms and trustworthy behaviour build the core of each innovation fostering collaborative project – as a manifestation of shared identity projects – links the
findings of these three authors with the work on the mode of interaction within social
networks conducted by several further researchers (Bode 2011; Hertog et al. 2011: 408;
Conlé and Taube, 2010: 11; Gertler 2004; Liebeskind et al. 1996: 7). The beneficial role
of spatial collocation has been shown by several former studies (e. g. Chen et al. 2012:
246; Feldman, 1999; Porter 1998); our results stress that local proximity within business
networks is supportive but not sufficient for collaborative innovation processes.
Our main contribution is to pinpoint the central role of shared identity projects in the
generation of collaborative innovations on a regional level. Due to the exploratory nature of our study the presented model is to be understood as a hypothesis which is to be
further operationalised and tested in future empirical research.
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Abstract
In Sweden, several research councils have been commissioned to enhance collaboration between universities and relevant stakeholders (industry, public authorities; NGOs). The universities have in accordance
started a process to document collaboration and developing support systems for researchers in this work.
The tradition has otherwise been that collaboration has been developed in decentralized processes, where
the researchers have had the power to initiate collaboration and partnership with stakeholders. The new
trend is that these processes become more initiated from above, in top-down processes. In Sweden it has
become more common with strategic partnership signed by the top management at universities and companies and authorities. This together with the ongoing work by the research councils contributes to this
top-down tendency.
The aim with this paper is to analyse these parallel processes, where Sweden has the traditional decentralized system for collaboration that now needs to co-exist with the more top-down approach. Our research questions are:
How have the universities responded to the new demand of measureing the impact from the research?
How does this demand to measure impact co-exist with existing collaboration processes at the university?
For this study, we have studies national governmental decisions and approaches to encourage Swedish
universitites to document the societal impact of their research .We have studied the processes to develop
collaboration structures at Linköping University. We have also analysed documents concerning collaboration such as policy documents and instructions related to the developing collaboration structure at the
university. Furthermore, we have performed interviews with research leaders at research environments
with long traditions of collaboration at Linköping University.
The results show that collaboration at Linköping University of tradition is embedded in decentralized
bottom-up structure, very much influencing the on-going work of finding support systems. The topmanagement is committed to develop new support systems and processes that meet the demands from
both the bottom-up and the top-down approach to collaboration. This is however a challenge and solutions are still to be found. This article identifies possible solutions to how to handle these two conflicting
approaches, how to develop incentive structures and reflect on how to measure impact of collaboration.
Among other things, this paper concludes that there is little research on internal processes for fostering
collaboration at universities. Our research will be a start to fill this gap. We can also conclude that the ongoing trend toward more top-down processes needs to be better integrated with the already estab-lished
bottom-up approach. The top-down approach will not survive if it neglects the already existing and, often,
well-functioning collaboration activities at the universities.
Keywords
collaboration, incentives structures, top-down, bottom-up, university, research impact
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1

Introduction

Valorisation of research has become increasingly important for (mainly) public fund-ing
in many countries (such as the UK, New Zeeland, Australia, Norway, Finland and the
Netherlands; Vetenskapsrådet, 2013). Traditionally, research has been fo-cused on
knowledge production where “contributing with new knowledge within a discipline
where the academic society is the receiver”, has been the main goal (Gib-bons, 1994).
However, over they years, a trend towards another type of knowledge production where
transdisciplinarity and applicability is the core, has developed. This approach aims at
problem solving, and to be able to solve problems you need to collaborate.
This later trend has had impact on how national governments allocate resources for research. Universities that can show that their research has impact will be rewarded with
more resources from the government. The result is a pressure on the universities to
demonstrate their research’s impact, The universities’ response to this is to start processes that will ensure that the university will come out well when impact is measures.
Another strategy could be to support the already existing research collabo-ration between individual researchers and public organisations or industries. Research groups at
the universities often already have well established research collaboration that has
sprung from individual collaboration relationships between researchers and societal
actors. The response to start processes where impact can be documented has a top-down
characterization, while starting from the already existing collaboration has a more bottom-up character.
We have noticed that there is a gap between the (fairly new) top-down system for encouraging research collaboration and valorization and the (often) already existing research collaborations that are of a more bottom-up perspective. In this paper we will
discuss the potential barriers and possible strengths related to having both a top-down
and a bottom-up perspective at the same time.
Sweden, which is the focus of this paper, has a tradition of having a decentralized system for research collaboration, however, due to the overall trend toward a more topdown approach described above, this is about to change. The Swedish govern-ment has
commissioned four of the public funding bodies to develop models for evaluation of the
impact of research (Prop Prop 2012/13:30). These funding bodies are underway developing and testing these models and the universities will be ranked according to their
excellence in research collaboration and their research’s impact. This, in turn will to
some extent be the basis for resource allocation. The Swedish models that are under
development are influenced by the Research Excellence Framework model (see REF,
2014) used in the UK (Formas 2015; Vinnova 2015; VR 2015). This development raise
several questions such as, what happens with the local individual research collaboration
relations when having a more top-down ap-proach?, and how should universities mobilise in order to be able to demonstrate and document their collaboration and the impact
of the collaboration?
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The aim with this paper is to analyse these parallel processes, which now needs to coexist with the more top-down approach. Two questions are in focus:
›

How have the universities responded to the new demand of measuring the
impact from the research?

›

How does this demand to measure impact co-exist with existing collaboration
processes at the university?

This paper focuses the experiences of and processes at Linköping University in Sweden. This is a university with a long tradition of collaboration with the surrounding society and has often been highlighted as a university with a strong collaboration (Norgren, 1989). However, historically, it has also been criticized for being passive and for
delegating collaboration initiatives to certain research environments instead of having a
corporate management approach and support for collaboration (Sand-ström 1999). Now,
however, Linköping University is in the process of developing internal structures and
support functions for encouraging and enhancing collabora-tion. Having this history and
background and this new approach to collaboration makes Linköping University interesting as case for this study.
The background and point of departure for this paper is described in the introduction
chapter (chapter 1), followed by a description of the methods used for elucidating and
elaborating on the paper’s aim and research questions (chapter 2). This is fol-lowed by
Chapter 3, which introduces the reader to the reference frames, which makes the theoretical foundation of the paper. In chapter 4, we present the results from the study and
these are then discussed in chapter 5. The paper is concluding with a chapter summing
up the paper’s main messages and the paper is wrapped up by presenting a set of recommendations.

2

Method

This study is an exploratory study in which we are building a picture of how Linkö-ping
University manages the challenges connected to having to deal with both a top-down
and bottom-up system for research collaboration and valorisation. To do so we need to
understand the current status regarding collaboration/valorisation and how it is managed; what strategies there are, which routines and initiatives that exist and are underway being implemented. We also need to set this in relation to the national trend (which
in turn is induced by international trends) by having a more top-down approach for
stimulating research collaboration and valorization of research results. Documentation
studies and interviews have been the methods used for collecting the empirical data
needed to build this picture.
In order to get an understanding of the incentives for universities to develop struc-tures
for research collaboration, nationally imposed incentives through the Govern-ment’s
research proposition (Prop 2012/13:30) etc. were studied, in parallel with the national
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research funding bodies’ missions to encourage the universities to document and follow
up the impact of their research activities. At a university level, we have studied documents related to the existing collaboration organisation that is underway being developed. Examples of documents are documents related to the university strategy for collaboration, organisational charts and instructions for collaboration functions.
Interviews with research leaders at seven university research centres were performed.
This was done to get a bottom-up perspective on research collaboration and to get an
understanding of current praxis when it comes to collaboration practice, documenta-tion
and follow up of research collaboration. The research centres are part of the uni-versity,
however they are specialized in different ways and they differ from the tradi-tional university departments since they are smaller and since they often sprung out of collaboration between different societal actors. Compared to traditional university departments,
these have, in general, more extensive experience from research collab-oration. Their
experiences are valuable in the process of reflecting on the develop-ment of the university model for encouraging, documenting and following up re-search collaboration. The
interviews covered issues related to the research centres’ experiences from research
collaboration (e.g. what it contributes with to the organisa-tion); how they document
their research collaboration activities, what kind of support they have/would have wanted from the university to further develop their research collaboration etc. The notes
from each interview were compiled shortly after each interview occasion and sent to
each informant in order to check their accuracy.
The results from this study were structured by applying a top-down/bottom-up perspective, where theories connected to implementation and management system were
important factors.

3

Bottom-up and Topdown Implementation

Developing policy calls for basic knowledge of the formal and informal institutions and
resources that govern collaboration processes at universities. Classically, the study of
policy processes has applied a top-down perspective, in which implementa-tion is regarded as a rational process, structured from above. In theory, implementa-tion is assigned to public administration, which is regarded as a tool of the govern-ment and is
therefore assumed not to influence the implementation. The process is governed by control, direct intervention and regulation. In the 1970s, Pressman and Wildawsky (1973)
developed their bottom–up perspective to serve as a counterbal-ance. They claimed that
the implementation process itself helps form policy and solve political problems. According to their perspective, public and private actors participate in policy formation
and policy change, so the process cannot be specified beforehand. Later research into
grassroots bureaucrats, i.e. the officials that often have influence over how policy is put
into practice for example social workers, teachers, nurses, has demonstrated that both
action and decisions influence policy formation (Lipsky, 1980). In Lipsky’s (1980) bot-

515

tom–up perspective, the focus of policy analysis is grassroots bureaucrats and their
freedom of action to form the final policy outcome.
As an academic perspective, policy analysis refers not only to the end result, but more
broadly to the decision-making and analysis of governmental issues. Policy analysis can
be divided into two major fields. Policy can be studied with focus on the content of the
policy or/and with focus on the process. Policy as content focuses on a certain result; the
purpose of the policy. That can for example that the university should increase the number of collaboration contracts. Policy as a process regards policy as ‘a web of decisions
taking place over a long period of time’ and not as the product of one single decision.
Policy thus changes over time in relation to former and related policies (Sabatier & Jenkins-Smith, 1993; Parsson, 1995; Hill, 1997; Palm 2006). Both these dimensions are
applicable here and both change every time an actor negotiates policy.
In earlier studies where organisations have tried to implement a new management approach (in these cases standardised environmental management), it was revealed that the
maturity oft he organisation was crucial fort he sucess of the implementation (Emilsson
and Hjelm, 2009). The organisation has to be mentally prepared and ready for this new
approach. Several studies show that having a too instrumental approach to implementation of new initiatives often fail since the existing preconditions are little acknowledged.
This means that new management approaches have to be care-fully implemented in order to ensure that they are adapted to the already existing structures, cultures, competencies and contexts (Emilsson, 2005). There is a risk when new approaches are implemented that there is a too strong focus on the „technical“ or formal aspects, neglecting
the actual local conditions and „users“ of the approach, which means that there is a risk
that the approach rather leads to structural and formal goal fulfilment than effective organisational development (Hjelm et al, 2011). If implementing the approach the other
way around, by departing from the local conditions, needs and structures, there is a better potential in the approach being effective and improving the organisation’s performance.
Next we will discuss the new government initiative to stimulate research collabora-tion
and measuer research’s impact from a bottom-up och top-down policy perspec-tive and
in relation to lessoned learned from impleneting standardised environemen-tal management in organisations.

4

Results

The results are structured according to their being top-down or bottom.up approach-es.
When it comes to the national incentives, we see them as top-down management. The
activities or approaches at the university level could, however, be seen as both top-down
(in a local and organizational perspective) and bottom-up (in a national perspective).
The research centre’s experiences are categorised as bottom-up ap-proaches.
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4.1 Top-down: National Government and Research Funding Bodies
Several surveys and public investigations have identified a number of weaknesses related to incentives for and strategic management of universities’ collaboration with society
(e.g. SOU: 2012:40). Two large public research funding bodies (Sweden’s innovation
agency and Swedish Research council) have therefore been commissioned by the Swedish National government to develop support for the universities collaboration initiatives in order to improve their strategic collaboration activities and for ensuring that the
research results are valorized (Prop 2012/13:30):
”Sweden’s Innovation Agency should be commissioned, in collaboration
with The Swedish Research Council, to support universities and högskolor
in their strategic approach to promote external collaboration and to support that research based knowledge is valorized.” (Prop 2012/13:30, p 128;
authors’ translation)
There are several reasons behind this mission. As mentioned earlier, demonstrating the
societal value and effects from research is something that is acknowledged in several
other countries worldwide and furthermore, several investigations (e.g. see VR, 2013)
pointed at the needs for clearer (governmental) management of valoriza-tion to ensure
that the tax payers’ money is used in an appropriate way that makes a difference. It is
not only the government and research councils that see the benefits of having a strategic
approach to collaboration and valorization, the Swedish committee for industry underpins this by saying that a strengthened collaboration between academia and industry is
key for Swedish competitiveness (Swedish committee for industry, 2014).
A number of organisational hinders have been identified as restraining researchers from
contributing to collaboration and valorization. One example of such a barrier is that the
current merit system in academia in Sweden does not take collaboration and external
relevant experiences into account at employments and career development (Swedish
committee for industry, 2014). Another example is that the incentives for collaboration
are too weak.
Acknowledging collaboration and valorization has, grown and gained increasing attention over the last few years and as of 2015, several of the Swedish public fund-ing bodies are underway developing models and systems for ranking and valuing the universities regarding their collaboration and valorization performance. The models that are
underway being developed and tested have been heavily influenced by the British model
that has been in under development and operation for some years. The British system,
Research Excellence Framework (REF), aims at assessing the quality of research institutions and to evaluate the societal value and effects from the con-ducted research (REF,
2014). The British model was developed and will be used by the four British national
higher education bodies in order to enhance for resource allocation for research grants.
The aim of the assessment is to provide accountability for public investment in research,
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hence to evaluate value for money. The assessment outcomes are also thought to be
used as benchmarking within higher education.
Swedish research funding bodies (such as Swedish Research council, Sweden Innovation agency and the Swedish research council Formas) are underway developing and
testing different models for assessing the societal impact of research (see e.g. Vinnova,
2015; Formas, 2015, VR, 2014).The Swedish Research Council is, for ex-ample to suggest a model for resource allocation which, among other things includes scholarly assessment of the quality of the research. However, as mentioned earlier, this is work that
is under development and there has, so far (early 2015) been few sharp tests of the models.

4.2 Top-down/Bottom-up: Research Collaboration at Linköping
University
Even though Linköping University has a long tradition of external collaboration with
industry and authorities (as mentioned earlier in this paper); this has so far, been little
described and documented. There is a growing awareness oft he importance of hav-ing a
better structured and well-documented approach to collaboration and Linköping university is now underway developing organisational structures and functions in order to develop a more strategic and systematic approach to collaboration and valorisation.
As an overall steering document, there is the so called „strategy map“ in which the university’s overall visions, general strategies and values are presented. One out of three
main themes or tracks in this map is concerned with collaboration and valorisa-tion
(LiU, 2015a). The overall goals are to further develop and to strengthen collabo-ration
with the society and to contribute to a societal development based on knowledge. The
strategy map has been the point of departure for developing „Linkö-ping University
Collaboration Policy“. To get an understanding of Linköping Unvi-ersity’s strengths
and weaknesses related to collaboration, a Dutch research group performed an assessment of existing practice (see CHEPS, 2013). This review fo-cused on current practice
related to documentation, evaluation, monitoring and re-warding of research collaboration at Linköping University. The policy was decided and launched in 2014. The following definition of collaboration is used at Linköping University:
At Linköping University, collaboration is the relations we have and the activities we carry out together with actors from the surrounding com-munity.
The aim is to actively spread and utilise knowledge and to en-hance each
other’s development and attractiveness. And consequently to increase the
quality of our education and research. (Linköping collabo-ration Policy,
LiU 2014a)
In order to be able to follow up the goals in the strategy map, two general indicators for
Linköping University have been developed (LiU, 2015b):
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(1)

External research funding (not only from the national research funding bodies) will be taken into account

(2)

Mobility between Linköping University and employers in the surrounding
community and reversibly

The strategy map, the policy and the indicators can be seen as the strategic tools for
Linköping University. There are also organisational structures being put in place, with
the aim to support fulfilling the goals and improving the strategic collaboration. There
is, since 2012, a vice-rector with responsibility for collaboration and a director for collaboration. Their tasks are, among other things, to coordinate and lead the University’s
strategic collaboration activities, such as collaboration policy implemen-tation, represent the University in collaboration related issues, both nationally and internationally.
The vice-rector and the director for collaboration functions are supported by a committee for research collaboration, which exists since 2012. This consists of representatives from the faculty boards, head of departments, the holding company of the unviersity and student representatives. This is a drafting organisation for collaboration and
valorisation related issues and the committee is thereby supposed to constitute a support
for the vice rector in implementing the policy for collaboration (LiU, 2014b).
Each department and each faculty has, since early 2015, a collaboration coordinator.
Their tasks are to coordinate and ecourage collaboration activities at the departments as
well as being a link between the departments and the central administration at the university.
Even though Linköping University is underway developing an internal structure and
organisation for collaboration, much of the more formal collaboration activities and
competency are delegated to a university-owned holding company. The purpose of this
company is to stimulate entrepreneurship and to encourage researchers and stu-dents to
develop their ideas into practice, such as patents, companies etc (InnovationskontorETT, 2015).
As mentioned earlier in the paper, Linköping University has a long tradition of collaboration with the surrounding community. This has, often, been initiated from a bottom-up perspective via individual researchers/research environments and a com-pany or
authority. Lately, some of these relations have been institutionalised in a more top-down
manner through signing so called “Strategic partnership contracts” between the university and a company or public organisation. These contracts are seen as statements of the
already existing longterm relationships that exist between the unversity and a company
or public organisation.
There are also a number of support processes that aim at further develop the strategic
management of collaboration and implementation oft he collaboration policy. Swe-den
Innovation Agency funds a programme in which nine universities (of which Lin-köping
University is one) share experiences and practices related to collaboration (KTH, 2015;
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Bjursell et al, 2014).The aim of this programme is to support the uni-versities in
strengthening their collaboration in research and education. This national programme is
supported and partly connected to corresponding local projects at the university where
the ideas, results and issues raised in the national context are trans-lated into the local
context. There are three local collaboration support projects (LiU, 2015c) with slightly
different foci but with a common overall aim to enhance the implementation of the collaboration policy. One of these projects focuses research collaboration and another focuses collaboration in education. The third projects aims at developing an organisation
that supports collaboration and documentation of col-laboration.

4.3 Bottom-up – Research Collaboration at Linköping University
Research Centres
The research centres at Linköping University have been developed based on collaboration and collaboration is thus in their core values. Compared to the traditional departments at the university, these centres have a clearer drivers and incentives to collaborate with other actors. There are around 40 centres at Linköping university, however not all of them are research-oriented. The research collaboration activity at the
studied centres is broad and extensive and obvious parts of the everyday activities in the
centres. In some cases there are many different types of actors involved from different
sectors and in other cases the number of actors are more limited and fo-cused to one
sector. All of the interviewed research leaders at the centres said that research collaboration as such is nothing that is discussed per se, since it is so basic and natural in their
organisations. Therefore, there are no special reward systems for researchers or research
groups that are successful in their research collaboration. Having an interest for research
collaboration is an underlying prerequisite for working at the centres. However, one of
the centres said that they awarded successful re-search projects (that were conducted in
collaboration with other actors) by appointing so called “Flagship projects” every year.
These flagships gained extra attention on the website, in their annual report etc. There
was no funding attached to this nomination, however indirectly, by gaining extra attention in different media, the potential in being successful in research applications etc.
could have a positive impact for the researchers in coming research applications and
future collaborations.
Despite that the research centres at Linköping University have research collaboration at
their core values, few of them document or follow up their collaboration activities and
the outcome of collaboration in a systematic way. Some argue that this is pre-sented in
their annual reports and that there is no need to do it in another way, while others see
the potential in being more systematic in their documentation and follow-up of their
collaboration activities. In connection to this few talked about valorization and evaluation of the impact from their research.
The interviewed research centres experienced varying support from Linköping University. Some of them experienced that they had a very good economical and moral
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support from the university while others wished for more support from a university level. However, they all agreed that communication support is one area in which they all
wished for more support from the university. The centres experienced that communication is crucial for their activities, yet they did not feel that they have enough resources or competency for external communication (e.g. producing flyers, popular scientific reports etc). Furthermore, many experience that the university central initi-atives
for collaboration is unclear and that the collaboration as such is unclearly de-fined and
organised. Some also express that it is problematic that the collaboration support organisation is external (in the holding company) and not internalised in the core activities of
the university.
To sum up the observations related to top-down/bottom up incentives and approach-es;
there are several strong incentives for Swedish universites to address collaboration and
valorisation from a national level. This is a challenge that has to be met at university
local levels. In Linköping, research collaboration is nothing new; however the university faces new challenges in documenting and assessing the impact of the research carried
out and to develop organizational structures that supports this.

5

Discussion

What we can observe in Sweden for the moment is that the Government has ambitions
to make research matter for society. To make sure that it has an impact. In this spirit the
Government initiates processes for documentation and control. At the same time there
already exists a well-functioning system for collaboration, as we have seen at Linköping
University (and Linköping University is unique in this, but this is true for several universities in Sweden (Gustafson et al, 2015)).
The whole approach is very much similar to a classical top-down approach to policy.
The governement initiate a, for them, new policy on collaboration, that they expect their
administration, in this case the universities, to implement. The process is carac-terized
by control and direct intervention in how colloboration is managed (or not managed) at
university level. The government has not related this top-down process to the already
existing activities at the universities or to the fact that the long tradition of collaboration
at university levels has contributing to the development of collaboration policy as a process. Even though there does not exist any formal written collaboration policy at university level, is not the same as to say that a policy of how to manage collaboration and
valorisation does not exist. It very much exist at the local levels, and it has developed
during a long period of time at the research centres here studied the researchers act upon
it everyday.
The problems with not taking into account existing policy are well documented in relation to the implementation of standardised environmental management systems in organisations. Furthermore, when developing a support structure it is important to bear in

521

mind that this takes time and has to let mature within the organisation. It is not possible
to impose a structure on an organisation over-night. When not consider-ing existing
preconditions and routines or when neglecting the time aspect for matur-ing, a new policy or management system most likely fails. The best way to implement a new policy is
to adapt to already existing structures and to acknowledge that this adaptation must be
allowed to take its time, but this has not been the case here.
What is happening is that the government creates a system for documenting and controlling collaboration that researchers and collaborators have not asked for. A system
that does not relate to any problem that the reserachers have identified and want support to handle. This is control system that creates administration, but without really contributing to an identified problem. The idea is that by measuring the impact factor of
research in society the incentives to collaborate will increase. But the question whether
the existing level of collaboration is too low has not been asked.
Turning to the researchers that experience collaboration every day, then we can see that
their problems and what they wish from developed support structures differ from the
government’s ongoing process. The researchers want to have support for how to communicate their results to their partners they already collaborate with, to construct understandable and manageable contracts, how to express mutual expectations etc. A coordination of such tasks would benefit the researcher and be a support for the already existing collaboration processes. There is also a wish for a support structure that supports
research groups that have difficulties in finding collaboration partners today. Not all
research fields have obvious societal receivers for their results and those environements
will not benefit from measurement of impact factor, but would rather need more handson support for how to reach out.

6

Conclusion and Recommendation

This paper has elucidated some of the challenges connected to having two paralell systems for research collaboration. First of all, we conclude that it is important to develop a
structure and model for documenting and evaluating research collaboration and impact
from research in a way that has a user perspective and that clearly adds value to the activities and performance of the university. With the current top-down approach there is a
risk that universities adopts instrumental models that fulfil exter-nal requirements and
expectations but is of little value for the research environments.
From the discussions and analyses in this paper, we can conclude that it is important to
acknowledge the already existing experiences, and needs from the research environments related to collaboration. With a better understanding of existing practice and
local conditions connected to research collaboration it is easier to develop struc-tures
that fit the organisation.
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It is important to integrate collaboration as a strategic component in the organisation.
Structures for doing this are under development at Linköping University. The prob-lem
is however that these structures are not integrated in existing and established structures
for collaboration, which results in parallel processes that do not necessarily merge in the
future. One problematic but quite probabilistic outcome is that the top-down process
continues to develop as an administrative process on top of the on-going collaboration
agreements at the local levels. Then there will one process at the university that administer documentation and control of collaboration and one pro-cess where the actual collaboration occurs. If these are separated then they will not support each other, but rather
be a hindrance for each other. The risk is that a culture will be developed where the both
structures look at each other with annoyance and suspicion. There is however good
chances to avoid this, if the now developed strate-gies and processes take into account
the already existing structure with the estab-lished routines, knowledge and experiences.
By also be responsive to the researchers wish for support and include that in the new
system for valorization the chances for acceptance at the local level, in the research environments, will increase.
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Abstract
In most economies start-up companies that grow thanks to novel technological so-lutions and/or business
models have been recognized as key drivers of wealth and job creation. Logically this means that significant numbers of students in business schools of universities may find their future employment in start-up
environment. As a result a large number of courses aiming at new venture creation by students have been
started across the world. Simultaneously there is demand for closer in-teraction between entrepreneurship
education programmes and startup ventures that would enhance knowledge transfer between these two
actors. Typically this cooperation contains assigned projects and studies from companies to universities.
This paper aims to create an understanding of the potential of more holistic col-laborative learning between start-up companies and students in an undergraduate business programme via a joint intensive
entrepreneurial coaching programme.
In the empirical part of the research, the impacts of such an intensive collaborative learning arrangement
to the self- assessed capabilities of the participants and their assessment of critical capabilities for a startup success (both two variables meas-ured pre- and post-program) were measured. Also, the retention of
learning and impacts of additional experience one year after the programme were measured. The results
show that collaborative learning with start-up entrepreneurs is an en-gaging form of learning and both
students as well as entrepreneurs assess their capabilities in start-up business management grow substantially even in a short but intensive 8-week coaching intervention. The real-life experience and further
studies have an additional impact on the assessment. However, the impact varied across different capability areas at times in a manner that may look unexpected at first sight.
Keywords
Start-Up, collaboration, coaching, capabilities, learning
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1

Introduction
“A Start-Up is a human institution designed to create a new product or service under conditions of extreme uncertainty” (Ries, 2011:27).

Start-up companies have since the economic doldrums that started in 2008 been the
most important engine of net job creation in most economies and is projected to retain
that role for the foreseeable future, as confirmed e.g. in the research series publication
of Kaufmann Foundation in US (2010). Thus the support and knowledge dissemination
that universities can give to this granular cohort of companies could have a major impact on society. Likewise, learning solutions that make students in universities more
employable for these companies, serve well both the needs of students and society. To
make this potential impact a reality, new formats of co-learning between universities
and start-up companies need to be developed. And since the dynamics of start-up companies are different to established industries (e.g. Mohr et al., 2010), these novel approaches mean that universities also need to step out from their comfort zone to design
and try new modes of working – they become partly start-ups themselves, if Ries’ definition is followed. It is not a risk-free operation, as Jones and Clulow (2012) put it:
“Though industry-academic collaborations can be challenging, the benefits certainly
outweigh the risks.” To understand the true benefits of such novel modes of co-learning
and to make continuous improvement, learning results, business impact and learning
retention need to be also analysed and assessed.
The aim of this paper is to introduce an intensive 8-week coaching programme developed for first-time science – and technology-based entrepreneurs and implemented in
many universities in US and in Europe, and analyze the effects of the programme on a
cohort of students and entrepreneurs in JAMK University of Applied Sciences, Finland.
The unique feature of the programme is that on the one hand it helps start-up entrepreneurs to develop an overall strategic plan and articulate and defend a business model for
the nascent phase of their company-to-be, aiming for growth and a move into international markets, and on the other hand it simultaneously forms part of a full-semester
specialization course of High Tech Management for a multi-national group of bachelor´s students, who act as “assistant coaches” of the entrepreneurs, guided by faculty
members who are certified instructors in the method.
In the next section, we demonstrate a theoretical rationale for an experiential, “structured facilitation” approach to enterprise education. In our methodology section, we
explain how we measured the self-efficacy of students and entrepreneurs before the
programme began, at the end of the programme, and one year after the programme. Our
results show that it is possible to create co-learning modes where students and entrepreneurs can learn together and support each other’s learning. The results also show that
notable learning results can be achieved in an intensive coaching arrangement that differs from standard university teaching practices. We conclude by discussing the prereq-
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uisites for success of similar type of co-learning initiatives and ways to further improve
them.

2

Theoretical Base

2.1 Collaborative Learning in University-Company Interaction
The so-called Triple Helix was coined by Etkowitz and Leyersdorff (1995) – as a systemic triangle where government, academic institutions and business are in a constant
interplay, and forecast that academia would and should engage in deeper and wider collaboration with business. They state that universities and industry that have been traditionally distinct institutional spheres, are assuming tasks that udesa to be largely the
territory of the other. As a sign of the movement towards Triple Helix, governments
offer incentives, on the one hand, and pressing academic institutions, on the other, to
extend their scope from traditional functions of cultural memory, education and research and make a more visible contribution to “wealth creation.” Since then, such calls
have grown louder, despite some resistance within academia to such collaboration.
In addition to the growing pressure on universities to collaborate with business, traditional or “transmissive” learning methods (Brown et al. 2014) have been partly replaced
or complemented by a multitude of new pedagogical methods (e.g. Gibbs, 2010; Astin,
1993). Many of these new methods focus on improved learning outcomes via two characteristics less common among traditional teacher-led knowledge dissemination methods:
(1)

Improved student engagement

(2)

Bringing real-life connections to the learning environment.

Student engagement in summary can be understood as the intensity with which learners
engage in the learning process of which they are a part. The terms ‘student engagement’
and ‘student motivation’ are often used in an interchangable way (e.g. Lin and Gregor,
2006; Oliver and McLaughlin, 1999). Engaged, i.e. motivated students are likely to undergo “deep learning”. According to Entwistle (2000; 3), “In the deep learning approach : the intention to extract meaning produces active learning processes that involve
relating ideas and looking for patterns and principles on the one hand and using evidence and examining the logic of the argument on the other. The approach also involves
monitoring the development of one’s own understanding. In the surface approach, in
contrast, the intention is just to cope with the task, which sees the course as unrelated
bits of information which leads to much more restricted learning processes, in particular
to routine memorisation.”. This approach hints that highly engaged learning modes and
pedagogical choices with the aim of deep learning are best fitted to students with some
background and experience of the subject, or at least that students can identify with the
subject. Kay and Knaack (2008) suggest that the achievement of high level engagement
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and thus deeper learning is related to the amount and quality of interaction in a learning
object. While Kay and Knaack used web-based tools as learning objects to be examined
in their study, the same approach and principle can be applied to other type of learning
objects from course workbooks to coaching session agendas.
Another line of research studies the impact of team-based environment to engagement
and learning. Teamwork should be conceptually distinguished from any work or learning activity which happens in groups. Ellis and Bell (2005:3) tell that “Organizations are
increasingly relying on action or performing teams, which conduct complex, timelimited engagements with audiences, adversaries, or challengingenvironments in ‘performance events’ for which teams maintain specialized, collective skill”. A natural
question that follows is whether teamwork by students e.g. at undergraduate level can
achieve the same learning dynamics as teamwork experienced in the workplace. In their
research, Volkov and Volkov (2015) answer that question in the affirmative based on
their empirical research and remind also that the effect of teamwork goes beyond the
academic learning process to employability and career success. Goddard and Wood
(2014) present results that indicate that the deployment by teachers of Modified TeamBased Learning (MTBL) (at both undergraduate and graduate level) has a positive effect
on engagement at many levels: student engagement with the subject material, engagement of team members and the teaching of the facilitating team. One recent example
from the same educational/institutional context of this study was an international student group competition in Business statistics arranged jointly in 3 universities (JAMK
University of Applied Sciences and 2 partner universities from Turkey and Spain). In
their analysis Akpinar, Del Campo and Eryarsoy (2014) conclude that collaboration
among students that was forced by the setup of the learning method had a positive learning effect.
Interaction, however, should not be seen only as an activity among students or between
student(s) and learning objects. As Glückler (2013) points out, comtemporary literature
in learning makes a distinction between interactive and non-interactive forms of learning. The interactive form is characterized by businesses building strategic partnerships
with (other firms and) external knowledge creators in contrast with a lack of reciprocity
and two-way transfer of resources in non-interactive learning.
Learning processes applying interactive learning methods are often referred to as Problem- or Project-based learning (PBL). Following the ideas of De Graaff and Kolmos
(2003), the base of project work lies in the subject-oriented nature of the process, where
learning objectives related to subject matter to be learned exist that must get satisfied
within the frame of an educational programme. Projects must develop skills and
knowledge in the learner, and be understood as part of the process of learning that connects with prior learning and post-project learning. Problem
Students who have undergone PBL appear to be well-received by the labour market
(Kolmos et al., 2006), while the learning effects of problem/project-based pedagogy
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have been assessed in various types of contexts. One recent example was presented by
Pyykkönen and Kalliomaa (2013) where a PBL-application at the School of Business at
JAMK University of Applied Sciences was analyzed. The PBL-method was used in the
international lecturing visits to JAMK´s partner universities. They found that student
feedback was very positive compared to the traditional transmissive pedagogy in place
in these universities context in other courses, while the assignors, or “problem-owners”
(Finnish companies looking for new markets and ways of market entry) stated they received value from their engagement in the process.
Learning processes naturally have immediate learning effects, or produce a short-term
gain in knowledge. Research at National Training Laboratories in Bethel, Maine U.S.
and earlier work by Dale resulted in Dale´s (1994) "learning pyramid of different learning and teaching methods” which posits that that higher engagement of the student
leads to high level learning of the subject matter. These levels range from solitary reading (the lowest level) to “doing the real thing”, indicating that project-based work do
has a role in improved learning experience (see figure 1).

Figure 1: Cone of Experience (modified from Dale, 1969)

Another question related to the learning is that of retention – for how long the learners
will possess the knowledge gained. Wee Keng Neo (2004) listed the average retention
rate of different teaching and learning approaches as follows:
›

Lecture

5%

›

Reading

10%

›

Audiovisual

20%
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›

Demonstration

30%

›

Discussion Group

50%

›

Practice by Doing

75%

›

Teaching Others

80%

Summarising these studies, the best and most relevant (for professional advancement)
learning outcomes for a student can be achieved in a learning setting where elements of
team-based work, a real-life problem and intensive interaction between practitioners,
students and facilitating teachers can be achieved. In addition, if learners have different
experience levels and skill sets at the beginning of the learning process, they can potentially “teach each other” by transferring their knowledge – and thus the highest rate of
learning retention can be achieved.

2.2 Education in Entrepreneurship
Not all subject matters are the same in terms of designing the learning process. Entrepreneurship as a topic of education is at the same time widely implemented and debated.
Scholars and practitioners differ on what needs to be learned in entrepreneurship-related
courses and how the learning can be achieved and supported/facilitated. One commonly
promoted aim of entrepreneurship education is “fostering entrepreneurial mindset”
(EM). As Kleine and Yoder (2011) state, there is ambiguity in the literature on what
exactly makes an EM, but nevertheless learning process designers must operationalize
EM in an appropriate way to create educational activities that foster it. To give some
practice-based clarity to EM (M stands for Mindset for some authors and Motivation for
others), a recent review of the literature by Kauffman Foundation (2015) suggests that
the most commonly explored constructs in EM research include:
›

need for achievement

›

risk taking

›

tolerance to ambiguity

›

locus of control

›

self-efficacy

›

goal setting

These streams of research can naturally be interpreted to give also guidance what kind
of impacts entrepreneurship education should impose on learning process participants.
And they do not need to contrast with the way education has recently developed. According to Arum and Roska (2011), cultivating critical and creative thinking is regarded
by many as the primary purpose of undergraduate college education, while Kleine and
Yoder (2011) argue that the ability to think in a creative and critical way is fundamental
to entrepreneurial activity. So a match can be made between processes of education of
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entrepreneurs and undergraduate students. The list demonstrates that many (if not all) of
these issues cannot be learned from transmissive teaching methods but are rather
achieved as by-products of working on entrepreneurial activity.
Success as an entrepreneur is not due to mindset alone. As Gompers et al. (2006) demonstrate, entreprenurship is a skill. Serial entrepreneurs who have succeeded in the
past are more likely to repeat success than first-time or failed entrepreneurs - so it is not
experience but learned skills that can be reused. And skills can be taught, although an
optimal learning process set-up is likely to differ from that of more traditional parts of
business education.
One popular method of enriching the teaching approach in entrepreneurship is to expose
the learners to stories and cases of discovery (of opportunities and solutions) and exploitation of entrepreneurial opportunities. This approach helps students by providing examples the students can relate to when encountering issues such as market opportunities
and resource gaps in their professional future. According to Fiet (2000), such examples
support students to create understanding of what is possible and what is feasible to be
done in the situations they will encounter later. Aronsson (2004) and Garavan and
O´Cinneide (1994) have pointed out that educational programmes that are highly specialized in a single technical domain or a specific profession are not well suited to provide broad-based and practice-oriented training required to teach entrepreneurial skills.
Thus training programmes aiming at enhancing entrepreneurship potential should focus
on high practice-orientation, addressing a broad set of managerial, leadership and organising skills. This quest for practice-based and practice-orientation has clear parallels
with the concept of experiential learning used in pedagogical literature.
Corbett (2005) pointed out that experiential learning in which (following the thoughts of
Luckmann, 1996) the learner constructs knowledge, skills and value from direct experiences "suits the entrepreneurship arena much better than the alternative behavioural
learning approach of stimulus-response". However, the Kolb learning cycle (Kolb,
1984) suggests that entrepreneurs may learn best through a combination of active experiencing and generalizing their learning through appreciation of a theory. So having a
live entrepreneurial business to work on and learn in has the upper hand over standard
transmissive or even ready-made case-based teaching methods.
In summary, the scholarly work on the subject suggests that entrepreneurship can be
taught, and at its best it can be done in a way that serves the needs of both entrepreneurs
and undergraduate students (and the educational institutions to which the demand of
more intensive participation in wealth creation is made). Achieving the optimal learning
outcome requires that the learning process contain strong practice-orientation and elements of experiential learning.
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2.3 Specific Nature of Technology-based Start-up Companies
Not all entrepreneurs are the same. They and the issue they face may vary by stage of
development of the business and by industry sector. The case studied in this paper is an
intensive coaching program aimed at first-time science and technology -based entrepreneurs. Mohr et al. (2010) characterized High Technology ventures as facing high
market uncertainty, high technological uncertainty and high competitive volatility. Fine
(2008) suggested that the pace of change in the value chain structures of industries and
timeframe in which the value chain must operate in has been increasing throughout time
as new industries evolve. These characteristics set a number of challenges to teaching
and learning for High Technology Business. For example, learning from past examples
such as historical case studies has limited applicability to present conditions. Indeed,
since the future workplaces of many students will be in companies and industries that
are recently born or even to be born in the near future, then “live projects – solving research and development projects assigned by enterprises – have also a meta-purpose
from the educator´s point-of-view: In addition to offering networking opportunities and
working-life based learnings to students, it offers the teacher or learning facilitator an
opportunity to mirror the relevancy of the other theories and tools taught in other modes
of learning”. (Saukkonen, 2014:7)
High Technology-based companies vary in size - of their sales, operations and organizations. Mature firms have their specific departments of research and development, business intelligence etc., potentially leading to a smaller need to gain new information and
knowledge via education-enterprise interaction. Non-mature start-up companies however are typically short of human resources. Furthermore, the dynamic capabilities
needed for success vary as ventures develop (Marmer et al., 2011). Thus start-up technology companies can gain in relative terms more knowledge from enterprise education
interaction since the knowledge accumulated to the firm is relatively low, especially for
first-time entrepreneurs. Also their projects tend to include many turns (pivots) and
questions are more open-ended, leaving room for students´ own initiatives and methods
of getting results. This phenomenon of flexibility and mobility of the goals is captured
by Ries (2011) in his definition of a start-up as “an organization dedicated to creating
something new in term of extreme uncertainty”. These redirections of the project aim
and goals provide learners a realistic view of life in the business environment the companies of this kind are operating.
High Technology business is a global marketplace where solutions have potential to
spread rapidly, even virally. Thus international student groups with skills in multiple
languages, knowledge of cultures and with skills of modern data search methods, can
assist substantially a non-mature technology firm with the output of their learning.
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3

Case Background and Implementation

3.1 Foundations and Key Characteristics of Supercoach ®LaunchPad
–Programme
Background. Supercoach® Entrepreneurial Training (SET) Launch Pad program - later
in this paper referred abbreviated as SET - curriculum was formally developed at the
request of professors who wanted to educate and coach early stage technology entrepreneurs. Since 2001, SET has been continuously delivered globally as undergraduate,
graduate and professional development education for entrepreneurs and instructors/coaches. Coauthor Ballard was inspired to create SET after serving a 10-month
Management Fellowship in 1996-97 for the Springboard Program of CONNECT, an
entrepreneurial assistance program from the University of California San Diego
(UCSD). During her Fellowship, she provided one-to-one coaching to over 60 early
stage high technology and life sciences entrepreneurs. The centrepiece of this program
was a “springboard” where – after 8 to 10 weeks of weekly coaching sessions – each
entrepreneur presented a 15-minute briefing of their business plan to a ‘dream’ panel of
experts tailored for their unique needs. The entrepreneur received an hour of feedback
and advice from their dream panel. Springboard became the most supported program at
CONNECT (and inspired similar programs often called Launch Pad). Under a Fellowship at University of Strathclyde’s Hunter Centre for Entrepreneurship in Glasgow, UK,
Ballard formalized and delivered the first SET course with the emphasis on training
instructors on this approach used by Ballard at CONNECT.
Globally, hundreds of instructors and coaches have been trained by SET: from engineering professors at Arizona State University (ASU) and University of Strathclyde’s
Hunter Centre for Entrepreneurship to high technology investors and educators in Finland (University of Jyväskylä and Jyväskylä University of Applied Sciences), and from
technology transfer officers in London to over 115 rural volunteer community coaches
as part of the University of Kentucky Entrepreneurial Coaches Institute (KECI). Other
SET programmes included Venture Well’s Advanced Invention to Venture, Baylor
University and New Jersey Institute of Technology. Participants from over 300 universities in 30 countries have been trained and coached using SET programs. SET is technology agnostic – it has been successfully applied to all types of entrepreneurial ventures from advanced nanomaterials and medical solutions to ranches and farms.
Relevant for this paper is the important feature of SET: entrepreneurs and coaches are
present, and working and learning together (in this case student coaches who are international business students at JAMK). From its inception, SET has always included
coaches and entrepreneurs. JAMK’s SET Launch Pad Program is led by a Supercoach® instructor for a short classroom training (weekly or twice a week) followed by
one-to-one coaching by JAMK business students who also coordinate custom-tailored
assistance and networking through the instructor into the community to meet each ven-
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ture’s unique needs. As the Supercoach® Launch Pad Program unfolds, entrepreneurs
are first coached by the Supercoach® instructors as the student coaches watch and then
gradually the student coaches take over, holding entrepreneurs accountable to what entrepreneurs say they want to accomplish, checking for consistencies in the weekly
Supercoach® exercises, and helping with business research.
Implementation. SET is an exercise-based approach to helping entrepreneurs think
through and articulate all aspects of their business model and plan needed to take their
innovation, product or service to market. It is organized into 8 sessions, each with a
specific focus. Each session consists of a set of one-page exercises that are deceptive
simple: they are actually challenging to complete and often result in considerable backup research. The SET approach uses top-down business planning – an initial business
plan is designed and delivered as a 15-minute presentation at the end of a course or
weekly coaching sessions over 8 to 12 weeks. The program starts by asking the entrepreneur to express her venture’s story as a 30-second elevator speech. This forces them
from the beginning to express the essence of their vision: a big opportunity that elicits a
desired response, and an answer to the question ‘why you?’ The story might include the
value proposition, what you want from the listener (e.g. investment, a partnership, a
customer, etc.), or some other key attribute. Next, the entrepreneur generates a onepage strategic business action plan that is presented to instructors and coaches. From the
start of the programme entrepreneurs develop and deliver an oral and pictorial presentation of their business plan. A one-page storyboard of the entire business plan presentation is generated in the first series of exercises and presented formally to the instructors
and coaches as part of the first session’s exercises.
Over the next 8 to 12 weeks, a series of further exercises force the entrepreneur to do
the research necessary to answer typical business plan questions and develop integrated
Pro Forma financials. The prototype presentation is enhanced and presented weekly – as
more is learned about the market opportunity(s) and as the plan is developed in more
detail from the weekly exercises by subject area (technology and IP, marketing and
sales, competition and alliances, operations and manufacturing, financials, etc). Because entrepreneurs develop presentations about their business plan, they are able to
rapidly produce other documents such as an executive summary or a written business
plan that might be required, say, for a competition or venture capital presentation. The
SET process is iterative – the entrepreneur can use the process and exercises to rapidly
rethink the business model, story and plan. With completion of the 8 SET sessions, the
entrepreneur has defined all critical aspects of his new venture: strategy, offerings, markets, customers, partners, suppliers, competition, operations, management, financial
future and investment requirements, along with critical milestones and risk mitigation
strategies. The illustration of the SET program structure can be seen below in Figure 2.
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Figure 2: Schematic model of SET proogramme (from course material handouts, 2014)

What does “coaching” mean in the context of Supercoach® Launch Pad for entrepreneurs? It imparts a gift of skill in viable business creation that entrepreneurs can repeatedly use themselves and pass on to others. Coaching should not be confused with
teaching that imparts knowledge in cases where the teacher is the expert and can answer
questions and evaluate work. It should not be confused with forms of advising or consulting where experts retain the core skills themselves; or mentoring, where one uses
one’s personal experience to suggest a specific solution to the mentee’s problem.
Coaches act as resource facilitators by connecting entrepreneurs to others who can be of
value to them. SET instructors and coaches hold entrepreneurs accountable to what entrepreneurs say they want to accomplish; check for consistencies in their business plan
thinking using facilitation efforts and enforce the completion not perfection of Supercoach® exercises.

3.2 Implementation of 2014 Supercoach ®LaunchPad (SET)–
Program in Jyväskylä, Finland
In 2005, the International Business programme of JAMK University of Applied Sciences started a specialization track titled High tech Management for 3rd/4th year undergrad-uate home and exchange business students. The track is one semester long (5
months). It was developed from dialogue with business practitioners from the surrounding business community with the aim of addressing the future needs of capabilities crucial to foster job growth and economic wealth creation. The course consists of four separate modules (High Tech Industry Dynamics, High Tech Marketing, High Tech Strategies, Managing Change and Innovation in High Tech Business) taught as one-month
intensive courses in a lecture/masterclass mode, with more case studies and industrial
guest speakers than average for the School of Business and other courses in the International Business pro-gramme. Parallel to that is a fifth module: Implementing a High
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Tech project. That module has had a big resemblance to traditional project-based learning: Solving indi-vidual assignments assigned by companies that naturally have been
operative in high tech business.
To further improve the connection to working-life reality and collaborative learning
with enterprises, the programme’s managers decided to integrate a previously separately
run intensive 8-week SET entrepreneurial coaching program into the Spring 2014 implementation of the High Tech Management course. The SET program implemented in
January to March of 2014 consisted of four intensive full-day seminars where the structure of the whole course and main tools to be utilized in the process were introduced and
student were assigned as “assistant coaches” to entrepreneurial teams where their interests and skills matched the needs of the start-up teams. Weekly coaching session facilitated by certified instructors of the coaching programme followed the intensive days,
where a holistic plan for new tech business development was created via seven separate
themes for each session, with exercises which the start-up teams and students collaborated to answer.

4

Research Method and Data Collection

The research approach applied was inductive in nature and utilized case study as a research strategy. Case study – and more precisely single case study – was chosen, since
that strategy allows one to go deeply and in a detailed manner in investigating a new
and emerging phenomenon (Eisenhardt 1989; Yin 2003), like the unique collaborative
learning mode implemented for the first time. It seemed impossible to identify a truly
comparable case taking place in the same kind of business context of start-up business.
However certain comparisons were made to other courses (and student feedback for
them) in order to create better understanding of the value of this collaborative colearning mode. Single case studies are likely to have limitations regarding their generalizability (Siggelkow ,2007). However, as the specific nature of the tech-based start-up
companies proposes their market opportunity is of global nature and both educator, student as well as entrepreneur cohorts in this case consisted of members on many nationalities and the original scheme of the programme is of international making, the results
achieved should not be seen solely against the Finnish educational and business context,
even though some issues tackled and results derived might be weighted differently if
the programme was implemented elsewhere.
Primary data was collected via on-line survey tools (Digium in 2014 and Webropol in
2015), which the informants were able to answer anonymously. The weblink to surveys
were sent to the informants by e-mail. The researchers were able to see if an individual
informant had answered the survey or not (questionnaires in appendices) but was unable
to match the answers to a specific informant. This was supposed to enhance the willingness to participate and to answer truthfully to the questions posed.
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The survey was done at 3 different time points:
›

t0 = Pre-programme survey at the start of the first intensive seminar session
so before exposure to teaching contents and coaching session in Mid-January
2014

›

t1= Post-programme survey right after session 8 (see the programme structure
in Figure X) i.e. right after the 15-min presentation to the investor panel 8and
the feedback by the panel) in early April 2014

›

t2 = one-year-post programme in March-April 2015

Since the informant pool was limited in numbers, and the sample is close to a census of
all participants, a quantitative approach with regression analyses etc. is not appropriate.
Thus the results are presented in a descriptive manner, highlighting the differences between t0, t1 and t2 and between different informant groups like the entrepreneurial team
members vs. students and informants who continued with their business idea (until t2)
vs. the ones who have been engaged with some other activity between t1 and t2. Both at
t0 and t1 the response rate to the survey was above 90% meaning the sample consisted
of appr. 40 informants. The number of informants at t2 was 18. The informants were approached in March-April 2015 to the e-mail address they had given at t0 and also by
LinkedIn whenever possible – one mail and one reminder containing the short motivation text and the weblink. The loss of some informants can be explained by some students having graduated between t1 and t2, and as a result the (student) e-mail they had
given was not used anymore. Also some start-up teams had not continued their joint
work, so the interest towards the subject was most likely diminished. However, the
sample of t2 had representatives of all 7 start-up cases (both start-up team members and
students) that completed the SET in 2014, so also the sample of t2 can be regarded as
being representative to the case under study.
Since there have been changes of roles related to the situation at t0 and t1, an additional
question was posed related to the main activity between t1 and t2. The options were numerous but in this analysis they are grouped as follows:
(1)

Continued work on the original SET case company (in the tables referred as
Start-Up Work). This group contains some of the original start-up team members but not all – and some students have continued in the start-up case teams
no are not anymore students

(2)

Other. This group contains both original start-up members who have worked
elsewhere than in the original SET case company and also students (at) who
have either continued their studies of got employed oustide the original SET
case company.

This division to groups is naturally available only at t2, and due to the anonymous nature of the survey the informants could not anymore be grouped according to the t2 in
how they had answered the questions at t0 and t1.
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5

Results

The first question posed to the informants at all 3 time points t0, t1 and t2 (pre-program,
post-program, 1-year-post program) was related to the assessment of critical capabilities
for start-up development (tables 1 and 2).
Question 1: Importance of different capability areas for start-up development (scale: 1 = not important at
all <=> 5= extremely important)
t0 Pre-Program

t1 Post-Program

t2 1-year- Post-Program

CAPABILITY AREA

Start-up team

Students Start-up team

Students Start-up team

Students

Strategic Planning

4,71

4,45

4,45

4,35

3,75

4,5

4,14

4

3,45

4

3,38

3,9

4,86

4,5

4,64

4,47

4,63

4,4

Competition and alliance
knowledge
4,29

4,1

3,64

4,29

3,63

4

Operations, management
and staffing
4,29

3,9

4

3,76

3,5

3,9

Financial Planning

4,43

4,15

4,09

4,35

4

4,4

Presentation skills

4,71

3,9

4,18

4,06

4,38

4,4

Average

4,49

4,14

4,06

4,18

3,89

4,18

std deviation

0,25

0,23

0,39

0,23

0,43

0,25

IPR
and
management
Marketing and sales

tech

Table 1: Critical capability areas for start-up development – survey results at t0, t1 and t2 (pre-program,
post-program, 1-year-post program) – start-up team members vs. students

The key findings from table 1 are that the start-up team members facing a real-life challenge of defining a business plan and model, founding a company etc. see at the start of
the program (t0) all capability areas covered in SET program being of very importance
to start-up development, and difference in the “weights” they put for each area are
small. Overall, the students tend to rate the importance of different areas lower and there
is more variation between different capability areas at t0. Over time i.e. between t0, t1
and t2 the start-up team members tend to rank the importance lower whereas students
retain the same ratings. Overall assessment (on average across capability areas) varies
less among students than start-up team members, who start seeing more differences in
importance across capability areas over the stages of learning – as standard deviations
show.The importance of “Marketing and Sales” and “Presentation skills” remain high at
all time points in both groups.
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Question 1: Importance of different capability areas for start-up development
(scale: 1 = not important at all <=> 5= extremely important)
CAPABILITY AREA
Strategic Planning
IPR and tech management
Marketing and sales
Competition and alliance knowledge
Operations, management and staffing
Financial Planning
Presentation skills

t2 1-year- Post-Program
Start-up work
Other
4,14
4,18
3,71
3,64
4,57
4,45
3,57
4
4,14
3,45
4,43
4,1
4
4,6

Average
std deviation

4,08
0,33

4,06
0,38

Δ
0,04
0,07
0,12
0,43
0,69
0,33
0,6
0,02

Table 2: Critical capability areas for start-up development – survey results at t2 – the ones whose main
activity between t1 and t2 has been working with the original SET startup case (“start-up work) vs. other
activity

Continued work on the SET start-up case vs. being involved in some other activity has
an important effect on the assessed importance to some capability areas. The informants
who continued with their case after SET program put at t2 considerable emphasis on
“competition and alliance knowledge” as well as to “Operations, management and staffing” and “Financial Planning”, whereas the informants who have not continued the
start-up development process seems to overestimate (compared to the previous group)
the role of Presentation skills.
The second question was posed to shed light on the development of the personal skills
of the informants who took the SET training. Like in previous tables, the survey results
are presented here based on self-assessments given at the 3 timepoints t0, t1 and t2 (preprogram, post-program, 1-year-post program). In table 3 the division of the informants
is based on their roles at t0, t1 – start-up team members vs. students. In table 4 the division is based on their activity between t1 and t1.
Question 2: Rate your skill level in the different capability areas (1=no knowledge<=>=expert
knowledge)
t0 Pre-Program

t1 Post-Program

t2 1-year- Post-Program

CAPABILITY AREA

Start-up
team

Start-up
Students team

Start-up
Students team

Students

Strategic Planning

3,29

2,84

3,73

3,47

3,63

3,8

IPR and tech management

2,71

1,8

3,64

3,24

3,25

3,3

Marketing and sales

2,43

3,15

4

3,78

3,88

3,8

Competition and alliance
knowledge

2,71

2,45

3,82

3,53

3,8

3,8

Operations, management and
staffing

3,14

3,05

3,55

3,53

3

3,5

Financial Planning

2,7

3

3,64

3,18

3,25

3

539

Presentation skills

3,5

3,29

3,55

3,82

3,63

3,9

Average

2,92

2,78

3,7

3,5

3,41

3,59

std deviation

0,36

0,48

0,15

0,22

0,30

0,31

Table 3: Self-assessed capability levels across issues areas of SET program– survey results at t0, t1 and
t2 (pre-program, post-program, 1-year-post program) – start-up team members vs. students

It can be undoubtedly stated that with a relatively short but sturctured 8-week intervention (t0 to t1) to a start-up process, a significant impact in capabilities of both members of start-up teams and students can be achieved across all issue areas. Despite the
differ-ent background of the two groups – start-up teams being “technology-heavy” and
stu-dents having 2-3 years of business studies behind them before SET – students rate
their skills lower than start-up team members both at the start and right after SET program. Potentially some of their earlier learning in university has shown not to be directly ap-plicable to start-up context. Interestingly, as time goes by, student report to able to
maintain and even improve their skill level, whereas start-up team members are giving
themselves lower-level assessment one year after SET program. The reasons can be the
increased self-criticism and ability of self-assessment vs. real-life needs of the start-up
team members. On the other hand there are in many cases additional studies that the
student group has taken since SET.
Question 2: Rate your skill level in the different capability areas
(1=no knowledge<=>5=expert knowledge)
t2 1-yearProgram

Post-

CAPABILITY AREA

Start-up
work

Other Δ

Strategic Planning

3,57

3,82

0,25

IPR and tech management

3,29

3,27

0,02

Marketing and sales

3,86

3,82

0,04

Competition and alliance knowledge

3,29

3,73

0,44

Operations, management and staffing

3,29

3,27

0,02

Financial Planning

3,14

3,09

0,05

Presentation skills

3,29

4,09

0,8

Average

3,39

3,58

0,19

std deviation

0,23

0,34

Table 4: Self-assessed capability levels across issues areas of SET program – survey results at t2 – the
ones whose main activity between t1 and t2 has been working with the original SET startup case (“startup work) vs. other activity

In table 4 above (and when compared to table 3) the key finding is that the learners who
have needed to bring the learnings from the program to the real-life business context
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after the program, tend to rank their skill levels lower than those who have not been
exposed to start-up business development after SET. However, the skill level ratings the
start-up team members who continued with their original case give themselves in e.g.
“Operations, Management and Staffing” are higher than the group of the informants
who had the role of start-up member at the start of the program. It can be stated that no
educational program can fully replace real-life experiental learning in the subject of
business development, as the ones who continued their start-up case development have
faced and solved these issues in reality.

6

Conclusions and Discussion

The case study done on SET program implementation in Jyväskylä, Finland in 2014
showed that entrepreneurial skills critical to start-up success can be disseminated in a
collaborative mode, where normally distinct categories of learners: Techonology- and
Science-based entrepreneurial teams and business students from undergraduate level get
together in a collaborative, team-based and facilitated learning environment. The entrepreneurial teams bring to the learning process live start-up cases around which the experiential learning process can be built. Both groups, start-up teams as well as students
self-assessed a significant improvement in their skills after the intensive 8-week program.. However, the self-assessment by the start-up team members one year after the
program showed much lower level of skill ratings than those of the students. Further
research would be needed to see if there should be additional support and process for
learning retention, or is the lowering of the assessed skill level due to the exposure to
real-life business challenges leading to a change in what the learners rate as expert-level
knowledge etc. Prior-art literature (e.g. Lasonen, 1995:3) suggests that “self-assessment
of the outcomes of affective and cognitive learning takes at the individual level but reflects, at the same time, the individuals’ social environments with their events and people. Learning often occurs in social contexts.” And since the environment in which the
start-up entrepreneurs vs. non-entrepreneurs are supposed to use their learnings from the
program is significantly different after the joint learning experience, the bifurcation of
the skill levels assessed is quite natural.
The differences of the assessed importance of different areas of capability in this study
can give guidance to educators and practitioners designing entrepreneur education.
Bearing in mind the multitude of entrepreneurial educational programs, comparative
studies of the learning impacts of differently designed programs would help both scholars and practitioners to further develop this special type of Education-Enterprise interaction.
Since the context of the case studied in here was in Finland, Europe, and thus happening
in a specific educational setting and business environment, the findings in this paper can
not be directly generalized to any entrepreneurial programs. Also the special type of
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companies, first time science –and technology-based entrepreneurs, as well as type of
students (business undergraduates) need to be taken in consideration when comparing
the achievements of this program to others. Both the start-up team group and group of
students (and coaches) consisted of people with multicultural backgrounds, which may
support the generalization of the results. Also the SET process itself has been implemented in various continents and countries, so the learning process in this case in not
totally unique.
The build-up of entrepreneurial capabilities in this study got measured via selfassessment. Having objective tests of skills applicable to start-up development would
naturally be even more reliable indicator of achievements and guide the design process
of programs even better. Bearing in mind the complexity of holistic business planning,
developing this kind of test to replace self-efficacy will still take time to develop.
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Abstract
In the context of University-Industry Collaboration (UIC) the paper starts by reviewing the latest contributions to the UIC literature especially on the beginning of the relationship. The Databases were deeply
scrutinized using different queries: University-Industry Relationship, University-Industry Collaboration,
How Industry meets University, How Industry University, Industry meeting University and UniversityIndustry partnership. The search, however, yielded little literature related to this topic. In fact, nothing has
been found on how industries behave when they encounter a technological related market problem, have
no record of previous relationships with university research centers and decide they need to approach
them for the first time.
Following case study methodology, a qualitative multiple case study research was performed around three
theoretical propositions in order to assess whether or not a common pattern could be developed. Proposition one states that a firm that approached a research center for the first time to solve a technology-related
market opportunity (TRMO) contacts a technological facilitator who they believe might be able to assist
them find the right party. Second proposition checks if the firm remembers having been visited by a research/technical center intermediary or having done other than externalized research activities with a
research/technical center. Finally proposition three wants to see if the firm pro-actively uses its social
capital obtain assistance to find the right party.
Six companies were found to meet the requirements and their managers were interviewed and recorded.
This paper reaches a number of conclusions concerning the different factors as driving forces that trigger
said first contacts. For instance, this work raises the question of professionalism when it comes to selecting the right partner, project leadership and trust building up between the company and the research center. Following this line of research, the work also reaches conclusions on the way the first contact is carried out, proposes a model and compares this with current literature on how to prepare infrastructure to
trigger relationships.

1

Introduction

The investigation started by scrutinizing databases such as EBSCO using different queries: University Industry Relationship, University Industry Collaboration, How industry
meets University, How Industry University, Industry meeting university and University
Industry partnership. As expected the author found out that relationships between University and Industries had already been an object of study for years. Bozeman (2000)
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mentions that there is a “voluminous, multidisciplinary literature on technology transfer”. Throughout this relatively rich body of documentation, authors tend to give different names to concepts that could be assimilated as close-by or even identical. For instance, the name “firm” is often used instead of “industry”, or “collaboration” instead of
“relationship”, as could be seen in many papers.
It is also mentioned that both the business sector and the higher education institutions
make an important contribution in bringing economic growth and so employment and
long term prosperity to the surrounding society (Healy, 2014). Studies prove that industry collaborating with the universities end up having higher productivity rates than comparable ones that do not collaborate (Malairaja, 2008). So promoting their mutual collaboration is been put upfront by many government institutions. This has the implication
of adding to the traditional university objectives of academia and research the new one
of transferring the knowledge to the industry in order to speed up its competitiveness
(Kyoung-Joo Lee, 2010; Etzkowitz, 2000; Cerych, 1985).
This trend has attracted many authors researching how this relationship can be fostered
and publishing their results (Bolton, 1994). This has lead study past successes and try to
explain the reasons for their success (Roberts, 2009). New models have been developed
and copied all around including their associated laws that are meant to mitigate the difficulties of such a relationship might bring (Schofield, 2013; Bauer, 2010; Sugandhavanija, 2011; Cerych, 1985; David, 1982). However all relationships need to have a start
and Thune (2007) mentions that this link has been formed from previous contacts and
maybe a facilitator can also be used (Wheatley, 2009).
Accepting that such relationship is to be promoted, that the outcome is worth overcoming the inherent different objectives both institutions, an interesting question might be:
how this relationship starts? And especially what moves the industry to get in contact
with a university research center for the first time. Understanding the motivations to
contact the university research center or technological center for the first time might be
interesting as it might help assess the nowadays created infrastructures that are meant to
foster the university industry collaborations.
As far as the method is concerned the first step has been to revise the literature following the main keywords found, which were four, revising the finding within each block
one after the other. These blocks are the reasons why of the University Industry Collaboration (UIC), how to foster the UIC, how to organize it and the consequences of the
relationship, which altogether seems to follow a logical path for the establishment of a
relationship.
This literature background is important to show that little has been found to explain how
industries behave when they decide to approach a research center for the first time. In
fact, only the mention that one way to achieve it is through a facilitator (Wheatley,
2009) or that a majority of collaborations were formed through the use of previous contacts (Thune, 2007) was found. As a consequence, it seems there is no answer as to what
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industries do to find out “Who has what to solve a technological market related problem
and how should I reach him for the first time”. That is why it could be interesting to
study how industries with a technology-related market problem and no record of UICs,
behave when they decide that they need a university research center and approach it for
the first time.
The second step has been to learn how to use the case study method and for this the reference has been Yin (2009). Once the method has been understood and learned the following step has been finding the companies and associated people that could provide
the necessary information on what happened for the first contact. Applying the learned
methodology, a research problem and research question was defined, theoretical proposition were established and the results were analyzed in order to propose a contribution
to the state of the art.
The contribution of this research would be to provide insights on the procedures followed and the way in which said contact is performed. By understanding the behavior
(reasons why), a theory might be proposed for the reasoning behind it (how and why).
This is expected to bring a kind of behavioral model that explains what the companies
did. With it, we may be able to explain why it is so difficult to make the companies and
especially the SMEs collaborate with the research/technological centers. This might
help research centers and policy makers adapt their offer and bring in more relationships.

2

Methodology

In order to maximize the results of the study, a case study structure has been built to
fulfill 4 major conditions: the validity of its construction, its internal validity, its external validity and its reliability (Yin 2009). Thus, in order to start the case study research
design we had to follow a logic that would guide us from the questions to be answered
to the conclusions extracted from them.
The research will then try to find out an answer to the question of how industries behave
once they have decided they need to contact a research centre in order to solve a Technology-Related Market Opportunity (TRMO). The research question has to reflect different aspects of the research. To start with, it has to include industries as the subject of
research. These industries must have been thinking about a solution to a market related
problem. In a certain way, the companies must have been aware that there was an uncovered market need. That is that the market was demanding a topic that the company
was not addressing properly at the moment. This unaddressed problem needed to have a
technological aspect that could not easily be solved internally. In order to address this
demand, the companies needed to ask for help outside of their own structure. However,
we focused on those companies that had not done so before.
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Thus, the research question will be as follows: “how industries, with a technological
market related problem that cannot be solved internally and which have no record of
previous contacts with research/technological center, contact them for the first time.”
Thus, the Theoretical Propositions will be:
›

Proposition 1: A firm that approaches a research center for the first time to
solve a technological related market opportunity contacts a technological facilitator whom it believes might know who could solve said problem.

›

Proposition 2: A firm that approaches a research center for the first time to
solve a technology-related market opportunity remembers having been visited
by a re-search/technical center intermediary or having done other than externalized research activities with a research/technical center.

›

Proposition 3: A firm that approaches a research center for the first time to
solve a technological related market opportunity pro-actively uses its social
capital to find someone who could help.

Primary and secondary data was collected. Primary data was gathered through semistructured interviews. The interviews were 60–90 minutes in length and captured data
from key organizational informants. The informants were selected on the basis of their
involvement with the innovation episodes in the present study. Secondary data such as
email, internal reports, old strategic plans, presentations and others were required to
validate the interview information. Six companies were found to comply with the necessary requirements. Their names are hidden for this publication, as we did not get the
authorization to disclose them in all cases. So the names are summarized as Company
A, Company B, etc.

3

Case Study Evidence

Reviewing the first theoretical proposition stating that the Company has contacted a
facilitator who they thought might know the right person who can help, we have seen
that it was validated in only one case. For Company E, the facilitator was someone's
brother and therefore not a professional facilitator, though in this case, he performed
such a role. In other cases, the companies did not use a facilitator as defined in the
proposition. We did not consider the cases of Companies D and F to have validated the
theoretical proposition because social events are not a facilitator as defined in the proposition. That means that the rival theoretical proposition is the one that has been validated. However, the social event, such as the CECOM conference for Company D and the
Forum Carlemany firm forum for Company F, were used in ways similar to a facilitator
or bridge to the solution, albeit not a technological one.
In the other cases, somebody within the companies had worked as a facilitator, answering the question of “who could we call”. In Company A, this was the trainee. In Com-
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pany B, this was the board member and in Company C this was the engineer himself.
This internal facilitator also shows the need for some kind of leadership to propose and
carry out this first contact. When the contacted facilitator is outside the company, the
leader takes or is entitled to take the lead to contact. When the facilitator is within it, the
leader is in fact the facilitator. In all cases, he who carries out the contact does have the
minimum technological knowledge to do so and so acts as a facilitator bridging or routing the company towards a solution.
In conclusion, the use of outside facilitators is not general. None of the studied subjects
used professional facilitators. There is no common procedure for it. Only in one case, a
non-professional one was used. In other two cases, the facilitator was a social event,
where companies discuss and share their needs and obtain feedback about the experiences of other companies, which have gone through similar problems. Furthermore, the
selected cases show a kind of common pattern concerning procedures or behaviors for
facilitators. The use of social events as a place to exchange and get information on who
could be the right partner is a possibility among companies that use facilitators. This
procedure might be significant, though not general, among companies similar to the
studied ones.
When it comes to the second theoretical proposition stating that the Company remembered having been visited by an agent from a research/technical center or having carried
out activities other than research with a research/technical center, four of the companies
validated this theoretical proposition. Company A used a university to recruit the trainee
and, as a consequence, they had carried out activities other than research with it. The
test engineer from Company C did remember the laboratory he knew from his times as a
university student. Company D used CTM technological capacities for testing. Company F used technological centers for topics other than research such as testing, training or
recruitment. The other reviewed companies, Company B and Company E did not have
any record of having previously used them.
For the third theoretical proposition, which sets that the company uses its social capital
to find the right partner to help them solve their problem, we found that all companies
fulfill it. The trainee at Company A remembered his old professor at the university and
used this recollection to satisfy the needs of the Company. Company B remembered
having met one of the chosen research center engineers. The production engineer from
Company C remembered his former professor and his laboratory. Company D found the
center in social event whilst building up its social capital. Company E contacted a relative of an employee. Company F found its center at a social event and used its social
media network to validate its choice.
The results by the theoretical propositions are shown on Table 1.
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Results by the Theoretical Propositions

Company

Company A

Company B

Company C

Company D

Company E

Company F

They contacted a bridge to the solution

No

No

No

No

Yes

No

Yes

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Remember having been contacted by
a research/technological center for
other than
research activities.

Use social capital to find the solution

Table 1 Results by the Theoretical Propositions

4

Other Results

Starting with the reasons why contact is carried out, it seems that the building crisis that
began in 2007 had a significant influence on decisions to contact research/technological
centers. This is the case at least for Company B, Company D and Company F, whose
boards of directors did have an urgent need to re-think their business model and find a
successful way to overcome the radical drop in sales. The need of Company E came
from the new owner whose experience showed there was an uncovered need that required applying new technology to their products. So in all the cases, it seems that an
external shock was necessary for the companies to contact.
All companies did make an effort to find the right person/institution but no systematic
pattern such a kind of supply chain Kraljic (1983) one could be observed. To ensure the
firm finds the one that suits them best, they all took some aspects for granted. You can
either trust a friend for advice, a research/technical center for its competences, trust an
old teacher from university, trust a supplier for having proven its knowhow, and even
trust what you have been told on internet. But in any case, this initial trust seems to be
limited to simply “asking and seeing”. There seems to appear an important aspect here,
concerning the act of asking. As soon as you ask for help, you disclose your needs. As
no company likes to disclose its own weaknesses, it is then important to disclose to
somebody who will not make any use of the information thus disclosed. This might in-
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dicate the importance of personal networks in starting a relationship in which trust is a
real matter of concern. Gubbins (2014) wrote that the strength of ties is sometimes
equated to trust, and that there are arguments indicating that trusting relationships lead
to greater knowledge exchange. Therefore, trust seems to be required for sharing important knowledge. As a consequence, trust must be considered a valuable commodity
(Gubbins, 2014) to make the leap.
Another factor that could be extracted from this work is the question of leadership. In all
cases, we found someone raising an internally unsolvable problem, asking for and taking the lead to find a technological solution outside the Company. This person could
search and perform the contact himself (Company F and others) or ask somebody else to
do it (Company E, Company A) but in all cases, under board supervision.
As a consequence of these last two findings, one found common pattern is that industry
research/technological center interaction occurs if the market need is there and if there
is leadership or a person in charge of the interaction. To validate this theory, a quantitative explanatory study would be required. Adding to that we could check whether the
“feeling”, as mentioned in the case of Company D, could have an impact on the decision of who to contact. The “feeling” could be interpreted as the impression of the interviewee that they would not work well together. However, a way of knowing this company “feeling” might be to ask about which selection criteria are used by the companies
to select one institution or another.
Finally, on the importance of the 4th and 5th dimensions introduced by Carayannis
(2009) in the Triple Helix model, media does not seem to have had any remarkable influence on the decision of SMEs to contact research or technological centers for research. The same happens in civil society. However, a culture of collaboration can be
seen in a different way. None of the studied companies had a culture of collaborating
with external entities on the topic of research. It seems that companies knew they could
collaborate but had had no need to do so until that date. A cultural of collaboration for
R&D had to be developed, and that took time. However, it seems the person who raises
the idea of collaboration has acquired the know-how that this culture of collaboration is
possible. Looking at literature, this could be assimilated to what Perkmann (2013) mentions as the “firms be well equipped to effectively participate in collaboration”. This
seems to validate the idea of Carayannis (2009) on the importance of developing a culture of collaboration and that this factor might also have an impact on the R&D absorptive capacity of the firm structure (Perkmann, 2013; D’Este, 2012; Malairaja, 2008;
Ponds, 2007).
Discussion
One contribution of this work seems to be the importance of having a real TRMO to
start the quest for the right research partner. This is congruent with literature (Thune
2007). A consequence is that the number of first contacts with research/technological
center for research purposes can only be increased is there are more TRMOs. We have
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seen in the research that TRMOs specially appear when an external shock hits a company, thus requiring it to re-invent itself. Competition, market downturns or simply acquisitions are ways in which such needs emerge. However, we are not saying that external
shock is needed to increase UIC. Our research simply concludes that an external shock
is a way to lead to a rethinking of a company's business model and exploring other ways
to survive. External shock is necessary but is not sufficient for first contact. This is
where the TRMO appears. The research cases are companies that survived an external
shock by using UIC because they detected a TRMO. So for these companies, the external shock lead them think about the TRMO as a solution and then initiate the contact.
That emphasizes the importance of the maturity of the need for external research help
within the company. If the need for research is not there, it seems there is little to be
done by the research or technological center to promote their skills/knowledge in front
of the companies. In all our cases a leadership for contact had to be developped. It may
or not be the same actor throughout the entire process, but what is clear in all cases is
that the leader has or obtains the empowerment to go on. All in all, to understand the
company behavior that triggers the first contact with a research or technological center,
three aspects must be present: A kind of external shock that implies setting new rules to
survive, a certain TRMO, which someone has “sold” to the board and which could both
be a solution to the external shock and which cannot be solved internally, and a leader
empowered to make the contact with a research/technological center.
Another result of this work is that professional facilitators have not been used to get in
contact with research or technological centers. However, this does not mean that they do
not use the principle of a facilitator. Somehow, a majority of the companies find the
facilitator profile in other structures, by either calling a relative or using other structures
in this capacity. That means there is a real need for a facilitator, something also mentioned by Sugandhavanija (2011). However, as none of the companies had used a professional facilitator, one conclusion is that current facilitators did not have any influence
among the studied SMEs. To have an influence, the duty of facilitators must be focused
on the origins of the relationship and trust formation. As trust formation seems to be
related to three major factors, strength of ties, reputation/image of research centers and
contractual safeguards (Hemmert, 2014), a facilitator must be fully aware of these factors in the minds of industry contacts. As a consequence, it seems this research points to
the fact that research/technological centers can hardly increase the TRMO of the companies, at least among the SMEs such as the ones that have been studied.
In order to promote UIC among SMEs and due to the fact that influence on promoting
external shocks is not feasible, it seems that a two-step model can be proposed to policy
makers. As a first step, that is, on the short run, the model must cover 3 aspects. As a
principle, it is not a matter of just increasing collaboration but doing it with quality and
minimal perspectives of success (Perkmann, 2013). Research infrastructure must be
there so as, when the companies feel the need, the first contact might take place but not
trying to force it when the need is not there. This is congruent with the Triple Helix
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model (Etzkovitz, 2000). It therefore seems clear that, as a first step, research/technological centers have to adapt their offer to what the surrounding industries
are able to absorb (Gunasekara, 2006). That means very high top research centers might
not be able to to increase relationships if the surrounding industries are not able to absorb the high technological output these centers are able to produce. The contrary can
also be true if a technological center is not really doing research and so cannot provide a
real valuable research services for the needs industry is demanding. Research/technological centers should be adapted to the surrounding industry environment
(Bauer, 2010).
As a second aspect, and following Lai (2010) advice, an acceptable facilitator structure
must be created. The general manager of Company F insisted during the interview that
he was never sure that the contacted center was the right one for him, so why should he
take the one he already knows? This same comment can be read in Thune (2007). The
facilitator must be the switchman who could say: “trust me, contact this specific center.
It is the one that will help you solve your TRMO” (Brannock 1998, M. Luna 2003).
Perhaps his personal experience on both sides industry and academia might be of help
(Wheatley 2009). Anyhow, it seems he should be very flexible and have many fields of
expertise (Tobbias 1995, Lundvall 2000, M. Luna 2003) such as explicit-tacit knowhow, know what and know-why (M. Luna 2003, Santoro 2006). Some marketing and
entrepreneurial experience could also be of help (Siegel 2003, Malairaja 2008). It may
be assimilated to a kind of champion of innovation (Hemmert, 2014), but this has not
been proven.
Thus, going further to induce new first contacts, it seems that all reviewed SMEs somehow had a latent TRMO that only crop up when an external shock was present. However, the question is to know if they can detect and have a significant effect on the maturity of the TRMO or the culture of collaboration. From the present research, it seems that,
to lead to a change in that quest, the facilitator structure needs to fulfill some requirements. The first one is that it must be credible and known as a system, at least for those
SMEs that are the object of this study. That means companies should perceive it as a
trustworthy system with no interest other than finding the best partner according to the
company needs. A big global system would not be used by SMEs: it would be too big to
be understandable and too far from their daily lives to be acceptable.
As a consequence for our SMEs, a second requirement of this structure is that it should
be both close geographically and understandable by the companies. The cultural closeness should be there. A kind of one-stop shop regional body for industries looking for
access to academic researchers and advice seems to suit that need (Wheatley, 2009)
rather than a national system (Wilson, 2012). Though there is no clear evidence from
this research, the promotional strategy that seems most suitable would be to develop
some kind of buzz marketing on social media companies already use in order to open
eyes when need appears. In a way, the goal would be to reproduce what “Forum Carlemany” was for Company F. The government and local chambers of commerce should
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be able to be involved in such a structure. It is in their interest to keep local companies
competitive and demanding workforce.
A third requirement for said proposed facilitator structure is related to company security. By discussing their needs, companies must be sure that disclosed information will
not be used against them. The need for effective contractual safeguards is therefore necessary (Hemmert, 2014). That would develop a kind of feeling of secrecy or security
that could ease disclosure. Perhaps, in the initial stages, posting their needs anonymously would also be a solution. Copying the idea behind Innocentive
(www.innocentive.com) could be a solution, but it would have to be managed locally by
professional facilitators. Anyhow, the theory could be that the infrastructures created to
trigger UIC relationships for SMEs may be based on studies performed with big corporations and may therefore not be suited to obtaining the same result among SMEs.
In the long run or as a second step, the model should emphasize the culture of collaboration. As we saw in the studied cases, this culture reached the companies through 3 ways:
through people with a background as university students, through the experience of new
owners and through management forums. The second one is difficult to promote but
incorporating collaboration culture with university studies would have an impact in the
long run. On the short-term, promoting exchanges of experiences in research collaboration among SMEs might have an impact if the TRMO is already there. On its own, as
only one company out of six used a forum as a way to find a center, forums might not
have a significant impact. See Figure 1.
Center 1
External
Shock

Trust

Industry

Facilitator

Choose this!
Center 2

Social culture

TRMO
Center 3

Fig. 1. Proposed Model
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5

Limitations

First and foremost, we must set some limits to this work. The work is based on a multiple case study research with the limited number of six reviewed companies. This is related to the work structure that has been described as exploratory. The kind of companies is also a limiting factor. It is a known fact that industrial and engineering companies are more prone to be wiling to contact research or technological centers (T Thune,
2007; Perkmann, 2013). The area where the companies come from is also something to
take into account. All six are Spanish companies. Five come from Catalonia and one
from the Madrid area. All six have sales abroad; some like Company C even operate
worldwide. The size of the companies is an important factor. As per the EU definition,
they are all SME. It would be interesting to study big corporations, and perhaps startups
with similar patterns, especially in what concerns the importance of the formation of
trust and disclosure resistance between SMEs and big corporations. It might happen that
we could obtain similar results to those in countries that attempted to copy and paste the
Bayh-Dole Act into their local legislation. A good solution in one country might not
apply to others (Mowery, 2005). In a way, the infrastructures selected and set up for big
corporations might not work for promoting UIC among SMEs. Thus, the question is to
know if UIC creation needs differ between big corporations and SMEs. If so, the question would be to find out if the surrounding infrastructure suits the two or just one. This
doubt arises from the fact that the literature, and hence infrastructure, has been basically
built on big corporation needs and not on those of SMEs. This factor is unknown. Concerning the ownership of the companies, the majority of the studied companies are family owned ones. This type of ownership may represent a limitation.

6

Future Research

For further study directions, it would be interesting to partially re-do the qualitative research by changing and adding some of the theoretical propositions. Alongside this aspect, it would be interesting to explore which other possibilities target companies assessed besides contacting a research/technological center for research. This would allow
us to understand the competitors of contacting the research/technological center for research as well as the decision model that might be behind it. One topic that would probably bring value would be a comparison of the behavior of comparable companies depending on their different infrastructure or technological/research center environment
and behavior. Something similar is already done by the EU to assess the startup ecosystem (blog.startcompass.co) This would allow an assessment of the environment that
triggers a higher amount of contacts and comparing the results with other studies such
as Bergenholtz (2014). This might assist decision makers to adapt their activities and
person profiles to the real aspects that move companies to get in contact with technological or research centers for the first time.

555

We mentioned that it might be a good idea to include the social culture into the UIC
model (Carayannis, 2009). From the findings it seems that social media and culture are
not at the same level as the other dimensions in the Triple-Helix model. Unless it is imported in a company acquisition and the new owner already has culture of collaboration,
it seems that promoting a culture of collaboration will have an impact in the long run
rather than short-term. There is a kind of latency between when the promotion of UIC
collaboration and when it has an impact on the formation of UIC and cultural acceptance of the same. If we follow the proposal of Carayannis (2009) of society context
for the Triple Helix model we would end up with Figure 2. The external shock and
TRMO are the short-term engines that move a firm to contact. Social Media and culture
would go next in time, and the natural environment would be the last in time to trigger
the relationship.
What triggers
UIC
Natural
Environment
Social Media
+ Culture
TRMO + Ext
Shock
T=0

T=1

T=2

Time

Fig. 2. UIC triggering factors through time

However, it might be interesting to study the evolution of this cultural / social media
factor linked to the environmental change that lead to focus on the TRMO. This is, to
check if the environmental factor has “triggered” a cultural change in the perception of
UIC in industry, either in full, in part or the other way round. This is a way of checking
if the environmental factor is first and the culture of collaborating comes afterwards
rather than vice-versa. If the environmental factor is first and culture follows, doubts
can be raised that any infrastructure or model is going to be able to increase UIC significantly, at least at the level of the studied SMEs. Conversely, if culture can be changed
in order to trigger the UIC, then infrastructure or models have their chance in the long
run.

7

Conclusions

To start with, we carried out a literature review, checking what has been written on how
companies behave on their first contact with research/technological center in order to
solve a technology-related market opportunity. Only one (Thune, 2007) clear reference
was found on the topic. So, in order to understand the behavior and check if a model
could be applicable, we performed a case study with semi-structured interviews. The
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research question was defined as follows: “how industries, with a technological market
related problem that cannot be solved internally and which have no record of previous
contacts with research/technological center, contact them for the first time.” From this
question, three theoretical propositions were proposed. Six companies were found to
comply with the prerequisites of a minimal amount of people available to re-create a
situation of first contact. Said people were interviewed with a semi-structured interview,
and their statements were cross-checked through secondary sources or other interviews
with other parties involved.
In what regards the theoretical propositions, this work seems to show that SMEs such as
the studied ones systematically use some kind of facilitator to take the leap to contact
research/technological centers for the first time. Said facilitator was never a professional
one. Rather, they used their social capital to find what companies think might be the
right partner. That leads to the importance of the image of any given center, as some of
the studied companies already had had contacts with research/technological centers for
reasons other than research. The image of the center, not only in the minds of the company but also in the minds of their strong ties, is a key factor in the approach.
Concerning other results, it seems that a sort of external shock along with a TRMO are
necessary so as to push the company to make contact, that trust is a key factor in said
behavior, and that companies therefore chose strong ties to take the first step to approach a research/technological center. Furthermore, a project leader is necessary in
each step of decision-making within the company. A culture of collaboration is also a
topic that has to be developed to make collaboration possible. Some important limitations to our work have been mentioned, such as the kind of company, the geographic
area and the market segment they are active in.
With respect to the revised literature, it seems that idea of a boundary spanner (Thune,
2007) does exist. Furthermore, the use of students as a way to ease contact has also been
validated. This same author mentions the importance of having a demand to start the
relationship. However, this work seems to emphasize the importance of a combination
of factors to force a first contact. These are an external shock, which could have the
form of a crisis, an acquisition or other, and a TRMO that cannot be solved internally.
There is no evidence that any of them could induce the contact in isolation. Through
necessary leadership at the head of the company board, these two factors induce the
awareness of external need to solve a TRMO as a possible solution to an external shock,
empowering a leader with boundary spanning capabilities and the leader carrying out
the effective contact. Also, the importance of the social culture of UIC is found to be
critical (Carayannis, 2009), but it is shown that it can be imported, provided there is a
strong will for that from the company board, thus working as a boundary spanner. This
implies a kind of dual timing environment. While an external shock and TRMO require
immediate solutions, a culture of UIC needs a far longer period of time to penetrate
SME structures.
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Challenging Dependency: Opening The
SADC Innovation Space
Michael Kahn
Stellenbosch University, Centre for Research on Evaluation, Science and Technology

Abstract
South Africa has dominated the political and economic agendas of the fifteen nation Southern African
Development Community (SADC) bloc from inception two decades ago.
Whilst the regional hegemon, her role as commodity exporter places her in a peripheral relationship with
the ‘North.’ Post apartheid South Africa has reduced its consumption of migrant labour, and its open
economic policy has changed its relationships with the other SADC states. It is a critical source of skills
development for these states and an exporter of goods and services to them. This has allowed it to become
the regional sub-metropole in relation to SADC. It dominates commercial activity across the region especially in services, in retail, logistics, banking and insurance, and STS, crowding out the innovation space.
For the underdeveloped SADC economies with their dependence on mineral exports and subsistence
agriculture economic diversification is a necessity. This development gap calls for concerted state involvement through prudent joint ventures with foreign capital (financial and technological) and the development of indigenous innovation capacity. Even so SADC innovation systems remain weak.
Despite such imbalances a clutch of emergent entrepreneurs have entered TNC value chains and captured
market share. Case studies from Botswana and Zambia are presented to illustrate how this has come
about.
Arguably the creation of new markets in SADC opens the possibility for ‘Schumpeter Mark 1’ entrepreneurs to capture a share of the market space. Availability of high-level skills is vital to such capture and
expansion, and these are now becoming more available.
South Africa’s approach to innovation policy has become another ‘export’ to the region along with the
activities of South Africa’s new class of transnational corporations. Fundamentally the paper raises the
question: is there congruency between innovation activity and innovation policy? These tensions raise
questions for the nature of innovation policy in South Africa and its peripheries, external and internal.
Areas for future research are indicated.
Keywords
SADC, innovation space, dependency theory, Schumpeter Mark I, South African Customs Union

1

Introduction

Economic dependency constitutes a reality for most African states a half-century since
the end of the colonial project. This paper examines the roots and consequences of this
dependency and the way this affects the ability of emergent entrepreneurs to engage
with the innovation space. It takes the Southern African Development Community
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(SADC) bloc as its area for study, and the particular role that South Africa plays within
it.
Multi-layered dependency characterised the relationships among African nations, within
these nations, and with the former colonial powers. South of the equator South Africa
was a stabilizing force that dominated economic activity across the region and drew in
unskilled migrant labour to work its mines and fields. From the founding of the Union
of South Africa in 1910 she exerted economic hegemony even as she was a subordinate
periphery of the European metropoles. Examination of the nature of these dependencies
is the first theme of this paper.
These dependencies arose through specific structural arrangements such as the Southern
African Customs Union (SACU), as well as through mining and other commercial activities that operated with state sanction, and as shadow states. SACU was founded in
1910, embodying the intent that in the long-term the British High Commission Territories of Basutoland, Bechuanaland and Swaziland would be incorporated into the Union
of South Africa. The ending of the 1st World War saw German South West Africa become a trust territory of South Africa. While de facto a fifth province of the Union the
territory joined the customs union as a separate entity.
The SACU agreement set up uniform external tariffs for the signatories, with South Africa determining the rate. This arrangement prevailed until 1969 when a new agreement
came into force after the declaration of the Republic of South Africa. The third revision
came in 2002 after Namibian independence. How SACU has affected importsubstituting industrialization is a second theme of the paper.
The third theme is the relationship between South Africa, the Southern African Development Community (SADC), Africa and the wider world, especially the BRICS.
These three themes shape the national ‘innovation space,’ within which emerging and
established entrepreneurs are enabled or disabled in their quest to introduce innovations
and acquire domestic market share.
This work takes note of the contributions to the literature on dependency, innovation
systems, and product space. The paper opens a new area in the literature, by posing the
question: how do SADC innovators compete with established players to enter value
chains or to capture market share? What enabling factors make for their success or failure, and what, if any role do the institutions of the national innovation system play in
this?
Following this Introduction, the second section applies Dependency Theory to South
Africa and its external relationships. It is argued that South Africa navigates layers of
dependency ranging from its historic metropole-periphery relationship with the North
through to that inherent in SACU and now across SADC. The next section considers the
role of the BRICS. This is followed by a concise PESTEL analysis of the SADC states
that focuses on the conditions affecting research and innovation. These considerations
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then provide the background for discussion of the nature of the innovation space and
role that South Africa and China play in crowding out emergent entrepreneurs. The next
section uses case studies from Botswana and Zambia that demonstrate the emergence of
entrepreneurs that gain market access. These entrepreneurs would appear to have flourished independently of official innovation policy.

2

Layers of Dependency

As the terms of trade swung against the poorer commodity trading nations in the immediate post war period a new approach to development economics emerged as Dependency Theory. Its proponents argued that commodity producers are price takers who are at
the mercy of the advanced metropoles that hold them in a state of under development.
Key writers associated with the Latin American structuralist school of Dependency Theory are Prebisch (1950) and Cardoso and Falleto (1979). The Singer-Prebisch thesis set
out to break this dominance by advocating import-substituting industrialization (ISI)
using tariff protection.
Baran (1957) and Frank (1966) developed a Marxist approach that downplayed the role
of the state and sought the overthrow of the prevailing order, while in Africa Leys
(1975) applied structuralism to the case of Kenya. Ahiakpor (1985) offers a critical appraisal of the role of Dependency Theory in Ghana’s economic policy while Booth
(1985) challenges the empirical base of Dependency Theory especially the later work of
Frank. More recently Amsden (2003) offered a forceful critique using the East Asian
tigers as examples of growth despite the disadvantages indicated by Dependency Theory. Palma (1978) offers the best synthesis of Dependency Theory – it is country specific,
stands in opposition to Modernization Theory, and is at its best when it focuses on political economy and the social, in particular the relationship between dependency and inequality.
By comparison with the dominant Marxist (Simons and Simons, 1968; Saul and Gelb,
1981) and neo-liberal approaches (Lipton, 1985) the literature on Dependency Theory
as applied to Southern Africa is underdeveloped. For Dependency Theory per se Graaff
(1982) considers dependency as having a strongly geographic dimension and refers to
the South African Periphery (SAP) as comprising Botswana, Lesotho and Swaziland
(the ‘BLS states’) together with South Africa’s internal periphery of tribal ‘homelands.’
This geographic argument obscures the political, economic and social dimensions. Kahn
(1990) and Sehoole (2005) use Dependency Theory to analyze education development,
the former on curriculum development in Botswana, and the latter in the case of the post
apartheid mergers of higher education institutions. Crush (1993) focuses on labour migration as both symptom and cause of dependency. Indeed dependency-driven labour
migration has become a major source of concern in the aetiology of the devastating HIV
pandemic (Nattrass, 2004).
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The post 2000 commodities boom and entry of new influential players on the continent
has seen a clutch of economies achieving double-digit growth rates. The quest of their
governments for economic diversification, coupled with rent-seeking behaviours has
seen the rise of two currents of thought: the promotion of the ‘developmental state’
(UNECA, 2011) and resource nationalism (Kahn, 2013a; Ramdoo, 2012). Dependency
Theory informs both of these currents. One is thus inclined to agree with Foweraker and
Landman (2004) that ‘dependency theory is not yet dead.’
Modern South Africa took shape in the late nineteenth century through the mining-led
industrial revolution. Her external dependency relationship lay in her sovereign status as
a Dominion of the British Empire together with a lack of domestic capital, technology
and technological capability. Satisfaction of the demand for unskilled labour on the
mines came via the innovation of the migrant labour system that sourced men from the
remote labour reservoirs in the tribal areas. This second set of dependency relationships
between the modern metropoles and a traditional periphery persists to the present
(Ntsebeza and Hall, 2007).
For many writers the most obvious agent of regional dependency was (and still is) the
stream of migrant labourers to South Africa. The consumption of migrant labour played
its own part in compromising political, social, health and family relations. Underdevelopment was exported to Africa alongside the remittances of migrant workers across the
SADC. What has proven more difficult to unpack is the impact of the SACU agreements on the four other signatories. While Edwards and Lawrence (2008), and Kirk and
Stern (2005) see SACU influence on the BNLS economies as more or less neutral,
Grynberg and Motswapong (2010; 2012) are strong in their claim that the main beneficiary of SACU was, and continues to be South Africa. In exchange for customs transfers
that make up 40% of Namibia’s government revenue and 29% for Botswana, the
agreement forbids infant industry protection if a firm is older than eight years. In fact a
secret memorandum to the 1969 SACU Agreement specified that infant industry protection among the then BLS countries could only apply if a firm was able to supply 60% of
the total SACU market. The sole exception to the failure of ISI is the Botswana poultry
industry (Grynberg and Motswapong (2011).

3

South Africa, Africa and the BRICS

For most of the 20th century South Africa functioned as a partially closed economy.
Manufacturing and agriculture sectors were highly protected, the commanding heights
of the economy were vested in the state, and ISI was promoted. By the mid 1980s sanctions forced the economy toward autarky with ISI making up for the technology deficits.
A bleak financial future and the spectre of a bloody civil war then persuaded the apartheid government to enter formal negotiations with the liberation movement under the
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leadership of the African National Congress. This process ushered in majority rule and
eventual peace across the SADC region.

From 1994 democratic South Africa became the dominant political actor in the SADC
region. The delays in establishing a SADC common market, the SADC Trade Protocol
notwithstanding, arise from the observation of the problems facing SACU. This is not to
suggest that South Africa is a pure hegemon. It remains critically dependent on foreign
technology imports and is struggling with a continued negative trade balance. In the
case of technology balance of payments, the ratio between earnings and payments
stands at a global low of 1:10 (OECD, 2013). Even if the underlying data is distorted by
rent-seeking behaviours of transfer pricing or tax avoidance, the ratio is likely to remain
an outlier. Admittedly South Africa’s tradable exports comprise items of low IP, while
non-tradables are generally unsuited to patenting. Accordingly, inward royalty flows are
likely to be lower than outflows.
During the Mbeki presidency (1999 to 2008) South Africa played a key role in promoting the idea of the ‘African Renaissance’ and was instrumental in establishing the New
Partnership for Africa’s Development (NEPAD) and transforming the Organization of
African Unity (OAU) into the African Union (AU). Over the 1980 to 2000 the GDP of
most African countries slumped, and the period may justifiably be referred to as the
‘lost decades’ (Clarke, 2012). From 2000 onward one sees dramatic change as political
stability and new global demand usher in flows of foreign direct investment (FDI).
FDI flows are important in relation to GDP and are capable of introducing major distortions. These inflows show that official development assistance (ODA) remains on par
with FDI.
The prime beneficiary of the rising per capita income of SADC states is South Africa.
This is unsurprising as it is the major source of FDI, and this has gone into retail and
wholesale infrastructure, whose fast-moving consumer goods (FMCG) are largely
sourced from South Africa. Sandrey (2013) shows that South Africa and Angola dominate the trade flows in and out of SADC, accounting for 46% and 31% respectively.
South Africa accounts for some 70% of intra SADC imports for all states, with the exception of Tanzania. It has become fashionable to refer to South Africa, the most recent
addition to the BRICS Club, as ‘the Gateway to Africa.’ The 1994 accommodation between capital and African nationalism opened the African continent to capital, with
South Africa playing comprador to China (Bond, 2000).

4

PESTEL Analysis

PESTEL (political, economic, social, technological, environment, legal) analysis offers
a useful perspective on the nature and potential of the innovation space, and is presented
in sequence.
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First the political. In terms of democratic norms, Freedom House ranks Mauritius (18),
Botswana (30), South Africa (31), Lesotho (55), and Namibia (72) as ‘free.’ One should
note that four of the ‘free’ states are members of SACU. The other SADC member
states are either ‘partly free’ or ‘not free.’ The World Economic Forum Global Competitiveness Report (WEF, 2014) offers a business-centric assessment of country characteristics and performance across twelve pillars. In terms of country rank the fourteen
SADC states (DRC is not listed) are clustered as follows: two in quintile 2; one in quintile 3; three in quintile 4 and eight in quintile 5. The various indices point to weak institutions, and governance shortcomings, all of which have a bearing on entrepreneurial
activity. The World Bank Ease of Doing Business ranking tells a similar story: Mauritius at rank 28, followed by South Africa at 43, after which the ranks plummet with
eight countries in quintiles 4 and 5. Doing business with SADC countries is not easy.
Entering markets requires a range of conditions to be met: business skills; access to finance; technical capability; understanding the market; timing. The would-be entrepreneur requires policy certainty, security for their investment, and an expectation of returns.
As to the economic, SADC exhibits diverse levels of growth and development, including the very high growth economies of Angola, Botswana, Mozambique and Tanzania.
There is extensive mineralization and oil & gas represent green field opportunities as in
Mozambique, Namibia, and Tanzania. Hydropower is important in Mozambique and
Zimbabwe/Zambia, but under developed in DRC. Unsurprisingly seven states are factor
driven economies, namely Lesotho, Madagascar, Malawi, Mozambique, Tanzania,
Zambia and Zimbabwe; Angola and Botswana are in transition between factor and efficiency driven; South Africa, Swaziland, Namibia and Mauritius are efficiency driven;
with tiny Seychelles in transition from efficiency to innovation driven (WEF, 2014).
South Africa is caught in a middle-income trap and seems unable to create new firms
and jobs at home. Instead South African capital has flowed northwards in the form of a
“brand trek” of its services companies that crowds out the innovation space.
Two obstacles to social development are the low status of health and education, Mauritius excepted. HIV/AIDS, tuberculosis and malaria (especially in the tropical regions)
are significant causes of morbidity and mortality, and in most states life expectancy has
fallen precipitately in the last decades. Primary level net enrolment ratios are generally
above 86% (Lesotho 103% and Namibia 86%), though no data are available for Madagascar, Seychelles, Tanzania and the DRC (Global Education Digest, 2012). Net enrolment ratios for ISCED levels 2 and 3 are much lower ranging from Angola at 12% to
Botswana at 61%. The quality of school education is generally poor and advanced higher education is concentrated in South Africa. She provides subsidized places to 42 000
SADC students, the majority of whom return home as skilled graduates. In that sense
new business does not face skills shortages. Poverty and inequality remain strong features of all SADC member states, with Namibia and South Africa displaying among the
highest recorded Gini coefficients.
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Technology is taken to encompass infrastructure, research and innovation. SADC boasts
two examples of unifying infrastructure, both dominated by South Africa. These are the
Southern African Power Pool the 1067mm “Cape Gauge” for rail that is standard across
much of SADC. Mobile telephony is reasonably well developed with a median penetration rate of 63% (ITU, 2013). On the other hand Internet subscription rates are much
lower, with a median value of 13%.
Most SADC states have the institutions associated with a system of innovation – a locus
for STI policy, public research organizations (PROs), a public university, academies of
science, science funding bodies, and regulatory authorities. One takes note of the Protocol for Education and Training (1997) and the Protocol for Science, Technology and
Innovation (2008), the latter drawing on South Africa’s innovation policy thinking. The
Protocol on Education and Training allows for the free movement of students and researchers, as well as requiring member states to set aside 8% of university places for
SADC students who will pay domestic student fees. With EU assistance SADC governments have established competent standards authorities, intellectual property rights
(IPR) and plant breeders’ rights (PBR). Foot and mouth disease is endemic in buffalo
and thereby makes its way into cattle herds, resulting in considerable losses. South Africa, Botswana, Zimbabwe and Zambia have strong capacity in plant and animal disease
research. The SADC maritime states all have some fisheries research capacity; inland
Malawi is a leader in freshwater fisheries research.
SADC ecosystems vary from rain forest through to savannahs, swathes of desert, the
Cape Floral Kingdom, island habitats, tropical and sub-tropical zones. Namibia, Botswa-na, South Africa and Lesotho are drought-prone and are expected to be vulnerable
to global warming. Wildlife conservation has a long history, and holds attraction for
tour-ism. Mozambique, Angola, Zambia, Tanzania, Zimbabwe and Mozambique have
con-siderable agricultural potential.
Last for noting are legal systems that show considerable variation: Portuguese with vestiges of central planning in Mozambique and Angola, Belgian law in DRC, and British
in the remaining domains. Land tenure is complicated by the ongoing role of traditional
systems alongside Western legal systems. Property rights and rule of law are upheld at
least in the rhetorical sense. According to the WEF GCI South Africa scores high for its
legal systems but low for regulatory burden; Zimbabwe and Angola are among the
worst overall performers. SADC’s Protocol on Trade requires Member States to implement measures eliminating all existing non-tariff barriers and to refrain from adding
any new ones, but Sandrey (2013: 2) notes that a wide range of product and commodity
exclu-sions remain in force.
These then are some of the issues confronting would-be entrepreneurs.
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5

The Innovation Space

It is now necessary to explicate what is meant by the ‘innovation space.’ The starting
point for this is the innovation systems approach (Lundvall, 1985; Freeman 1987). The
innovation system approach recognizes the importance of actors, both market and nonmarket facing, that engage in innovation activities. The basic idea of the innovation system has been extended to include regional systems of innovation (Cooke, 2004), sectoral systems of innovation (Malerba, 2002), open innovation (Chesbrough, 2003), and
the Triple Helix (Etzkowiz and Leydesdorff, 2000) and formulations. The term ‘innovation ecosystem’ is often used interchangeably with that of innovation system proper (see
e.g. NSF, 2010), but should be reserved for situations with a dynamic operating environment that is changing endogenously or is being changed by the innovation in question.
‘Innovation space’ refers to environment within which an entrepreneur or would-be innovator finds herself. The space includes latent opportunities, the regulatory conditions,
availability of finance, access to business and technical skills including quality control,
availability of physical inputs and utilities, legal rights, insurability, tariff protection,
political support and labour. R&D is not singled out as the sine qua non. Except when
one is a high-tech startup that is strongly R&D based, gaining access to an existing market will not require high-level R&D.
Regarding innovation and R&D the main source of information is the African Innovation Outlook 2014 (AU, 2014) that presents the results of Oslo and Frascati Manual
surveys for a number of SADC states. Innovation Survey results are only available for
Lesotho, South Africa, Tanzania and Zambia and R&D results for the public sectors of
Angola, Malawi, Mozambique, Tanzania and Zimbabwe. Only South Africa provides
data for both public and private R&D. For these reasons one must turn to other sources,
namely publicly available information on the outputs of research and innovation (Table
1).
Scopus

Angola

63

Patents
granted
abroad
-

Botswa-

290

1

103

1112

40

2.97

3.58

4849/8562

DRC

57

2

-

-

188

-

-

1815/5426

Lesotho

38

-

-

675

2

2.87

2.37

4004/4206

Mada-

246

-

725

1215

7

3.09

2.63

-

Mauriti-

184

72

747

1050

1893

3.22

3.97

1108/7631

Malawi

407

-

-

-

4

2.80

2.41

854/2053

Mozam-

191

-

1153

2

2.76

2.71

823/2715

Namibia

160

2

-

918

28

3.10

3.43

7264/7832

SeychellTanzani

37

37

106

928

3.25

3.73

48/398

902

6

-

3.03

2.51

651/5610

Publ’ns

TM
awards
Res
-

TM

TM

awards

Abroad

-

100

-
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GCI
Innov

GCI

2.12

Tech
Rea2.34

University
students
in
SA/
1135/7052

South
Af
i 1
Swazi-

13627

965

75

788

lZambia
d

315

1

Zimb b

373

1

14923

12302

6953

3.64

3.86

-

740

48

2.86

2.66

3453/3870

-

944

1

3.42

2.99

1529/4951

-

-

18

2.63

2.95

14359/19658

Table 1: Research and innovation output indicators

The table draws on data from SciImago, WIPO (2013), WEF (2014), UNESCO (2012).
Countries for whom South Africa is the prime destination for study are shown italic.
South Africa is the only state for which WIPO provides Plant Variety registrations: 255
in 2014.
South Africa clearly overwhelms the other states, exceeding their combined totals. A
second observation is the incompleteness of the data, especially that relating to trademarks and their resident/non-resident status. The third is that the scores on the two pillars of the Global Competitiveness Index show much smaller divergence than the other
measures. South Africa at position 43 leads Africa, though she is behind many of the
Gulf States and Malaysia.
Patenting activity produces fewer incidents than does trademark registration, and this is
worth exploring further. The failure of many SADC IP registries to disaggregate trademark registrations into resident or non-resident status conceals a central dynamic, and it
is this: the most likely situation is that South Africa is responsible for the bulk of nonresident trademark registrations across SADC since this is its major market. One may
note that South African trademarks registered ‘abroad’ total 6953, whereas the SADC
non-resident total (excluding South Africa) stands in the order of 7500. South African
goods proliferate across SADC, and the assocciated IP is part of a ‘crowding out’ of the
innovation space in retail and wholesale.
Next is the matter of scientific outputs, with peer reviewed journal publications used as
the conventional proxy measure. Here South Africa stands head and shoulders above the
rest in absolute volume, though when normed by population size its output is not as
marked. Much scientific activity is foreign-led health sciences that carries the risk that
the scientists of the North are playing the role of research hunters who use the academics of the South as data gatherers. Yet another dependency relationship?
The last column provides data on SADC student enrolments in South Africa, showing a
total of nearly 42000 in 2012, that makes up two thirds of that country’s entire foreign
student enrolment. For nine of the fourteen ‘exporting’ countries South Africa is the
destination of choice.
South Africa is both the SADC and African leader in research and innovation. It exports
newly minted SADC graduates, retail, wholesale and other services, and its own version
of innovation policy that has permeated as far afield as Addis Ababa. This policy is science led and remote from innovation (Kahn, 2013b).
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6

Climb Your Ladder

Chang (2007) has written extensively on the problems facing latecomer economies, observing that protectionism was the norm for all of today’s industrialized nations; now
that they are enjoying high standards of living they ensure that they maintain their competitive advantage by ‘kicking away the ladder.’ In the case of SACU South Africa
maintains its dominance through the 60% market rule – this is a very long ladder for the
small SACU states to climb.
Schumpeter’s fivefold typology of innovation (OECD, 2005: 29), includes three that are
concerned with issues of the value chain, involving new markets, new sources of supply, or the creation of new market structures in an industry. An entrepreneur who wishes
to compete with existing players may consider breaching these barriers to entry. Their
specific form at a given time and place is what is meant by the ‘innovation space.’
These are the challenges that face Schumpeter Mark 1 entrepreneurs.
Despite the apparent crowding out of the innovation space at the hands of South Africa,
and its ally, China, significant domestic players have emerged. The players include joint
ventures between state and private capital, mobile operators, beneficiaries of corrupt
practice, and individual entrepreneurs. Constraints on space will limit the discussion to
case studies drawn from the latter group.
Botswana has moved from low income to upper middle income in two generations. The
massive dominance of foreign capital in mining and services might imply that local interests will be entirely crowded out. However the careful political management of the
resource bonanza has allowed for shared wealth to accrue to the state and foreign capital, whilst the services sector has presented a space into which Botswana entrepreneurs
can grow, as in the supply of products to South African TNCs in the form of bulk supply of red meat, poultry, and vegetables, and of security, IT and transport services.
This penetration of well-established technologies has been facilitated by means of a
suite of financial incentives including loans at well below market rates with security
provided by the new business itself. It is clear that the technical skills needed for such
large-scale, intensive animal production (now including pork) is available locally. Entrepreneurs have identified market opportunities and have captured these. In other words
new firms based on tried and tested technologies have come into being through various
financial innovations.
The first case study, the poultry industry, is a classic of ISI, and indeed the only such
success in Botswana. The local poultry industry has now grown to the extent that the
country is now virtually self-sufficient in poultry products. This is a total shift from its
prior dependence on imports. Today two major companies supply the local market both
directly and as suppliers to the major TNC retail and leisure groups operating in the
territory (Grynberg and Motswapong, 2011) and the mass of poultry consumed exceeds
that of beef. The poultry value chain includes day old chicks, local feedstock producers
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and suppliers, private abattoirs, quality control and veterinary services. This industry
developed over a four-decade period, enjoying soft loans from government, infant industry protective tariffs, and import restrictions. Local entrepreneurs have seized the
market away from their foreign competitors. Both entrepreneurs are new to the poultry
industry, but not to trading. Their initial investments in new business were funded off
their cash holdings, with expansion coming from market and non-market sources. This
capture of market space is a Schumpeter Mark 1 innovation, enabled by political connections and the availability of finance.
The second Botswana case study is listed food retailer that is a mere thirty years old,
having commenced with one family owned convenience store in 1986. By 1993 it had
grown to three, after which it multiplied across the country, expanding into South Africa
in 2008. The company now has 70 stores in Botswana and 25 in South Africa, and
claims 32% of the Botswana FMCG retail sector. As its 2013 Annual Report claims, the
group has ‘created a paradigm shift in the Botswana retail market, by taking stores to
population centres, and maintaining shop hours convenient to the consumer’ (Choppies,
2013: 2). Total employment was 7200 in 2013, making the company the largest employer outside the public sector. The Group enjoys significant indirect political support
with former President Mogae as the Chairman of the Board. Founder Farouk Ismail remains involved as the Executive Director. The colonial border between South Africa
and Botswana split the indigenous Sotho-Tswana peoples of the area into two ‘nations.’
The group footprint straddles this ethnic terrain serving the Sotho-Tswana peoples who
remain concentrated in the northern half of South Africa.
The company is forward looking, making use of ERP systems and its in house Retail
Academy that offered training courses to 1100 employees in 2013. The company studied the market, saw the gap, and captured that space. Its interaction with the conventional innovation system is minimal, quality controls aside. She requires social science
and humanities graduates for professional roles, and organises training for other levels
in house.
One might say that it is clear how the chicken crossed the entry barrier.
The third case study is from Zambia. In the early 2000s Zambia broke out from its long
status as an LDC and with a GDP per capita of PPP$ 1500 is moving toward middleincome status. At independence in 1964 the economy was wholly dependent on exports
of copper with all manufactured goods imported. With Rhodesia’s isolation, and the
deepening of conflict in Angola and Mozambique, Zambia found itself virtually isolated. Recovery began with structural adjustment in the early 1990s and is now running
strongly with new infrastructure, and prospects for the diversification of mining and
industry. As is the case in other SADC countries one finds the presence of South African services in retail, wholesale, banking, insurance, leisure, technical services and logistics.
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As in the case of Botswana the Zambian innovation space is largely crowded out by
foreign capital, with one of the exceptions being Tradekings, a diversified industrial
group (www.tradekings.co.zm), which started out as a family soap maker, before diversifying into confectionaries, and cleaning products. This was followed by detergents,
breakfast cereal and soya-based food lines. Tradekings is entering now steel production
for the construction industry. The company is a major market player and exports to Botswana, Malawi, Zimbabwe, Congo, and South Africa, where it has now established a
confectionary plant. It employs 4000 staff and claims to be one of the largest FMCG
producers in the region, with a readiness to innovate: “We are not a typically formal
organisation. If we find that one product is not shining as much as it should, we will
respond very quickly and, as a team we respond quickly to circumstances. We are a
work in progress and can certainly do better, but we are willing to learn and are doing so
all the time.” Tradekings is another ‘mom and pop’ store that grew into a transnational
corporation, in a mere twenty years. Schumpeter Mark 1 again. Chang (2007) referred
to the ladder being kicked away. Smart entrepreneurs will find a ladder they can climb.

7

Conclusion

These three case studies serve to call for additional inquiry as in Botswana horticulture
and pork production, the latter using Danish high technology; in Zambia there is the
case of Zambeef, a major meat processing, distribution and retail group. Lesotho hosts
the Matekane Group that diversified from brickmaking to road transport, and then into
aviation, and diamond mining, and coal mining in Mozambique. As to Mozambique, the
origin and growth of Retail Master Group and the Delta Corporation call for further
study. The feature common to these cases is that established trading families have used
their business acumen and savings to expand and then diversify. For this to happen they
have had to enjoy some degree of political protection, and this too is a common thread.
These Schumpeterian Mark 1 entrepreneurial innovators have emerged in spite of innovation policy, not because of it. They have benefitted from exploitation of local financial incentives and closeness to the ruling party. They are thereby reducing dependence
on South Africa.
This suggests that the necessary range of support structures and services are in place to
enable these entrepreneurs successfully to enter supply chains, add value, innovate, and
thrive. Important among these are national standards and IP authorities.
While much attention is given to formal innovation policy, this tends to be science led
and is remote from the day to day problems facing entrepreneurs. The drift toward Big
Science is a further indicator oft he gap between policy and business reality.

571

References
Ahiakpor, J. C. W. (1985). The success and failure of dependency theory: the experience of Ghana. International Organization 39 (3), 535 – 552.
Amsden, A. H. (2003). Comment: good-bye dependency theory, hello dependency theory. Studies in
Comparative International Development, 38 (1), 32-38.
AU (2014). African Innovation Outlook 2014. Addis Ababa: African Union.
Baran, P. (1957). La Economia Politica del Crecimineto. Mexico City: FCE.
Bond, P. (2000). The Elite Transition. From Apartheid to Neo-Liberalism in South Africa. London: Pluto
Press.
Booth, D. (1985). Marxism and development sociology: interpreting the impasse. World Development,
13 (7), 761- 787.
Cardoso, F. H. and Faletto, E. (1979), 'Dependency and development in Latin América'. Los Angeles:
University of California Press.
Chang, H-J. (2007). Bad Samaritans: The Myth of Free Trade and the Secret History of Capitalism. New
York: Bloomsbury Press.
Chesbrough, H. (2003). Open Innovation: The New Imperative for Creating and Profiting from Technology. Boston: Harvard Business School Press.
Clarke, C. (2012). The Sleepwalkers. London: Penguin Books.
Cooke, P. (2004). The role of research in regional innovation systems: new models meeting knowledge
economy demands. International Journal of Technology Management 28 (3-6), 507-533.
Crush, J. (1993). The discomforts of distance: post-colonialism and South African geography, South
African Geographical Journal, 75 (2) 60 – 68.
Edwards, L. and Lawrence, R.Z. (2008). SACU Tariff Policies: Where should they go from here?
http://mpra.ub.uni-muenchen.de/32865/ MPRA Paper No. 32865 [17 August 2011].
Etzkowitz, H. and Leydesdorff, L. (2000). The dynamics of innovation: from National Systems and
‘Mode 2’ to a Triple Helix of university-industry-government relations. Research Policy 29,109-123.
Foweraker, J. and Landman, T. (2004). Economic development and democracy revisited: Why
dependency theory is not yet dead. Democratization 11 (1), 1-20.
Frank, A. G. (1966). The Development of Underdevelopment. New York: Monthly Review Press.
Freeman, C. (1988). Japan: A new national innovation system?, in G Dosi, C Freeman, R R Nelson, G
Silverberg and L Soete (eds.) Technology and economy theory. London: Pinter.
Graaff, J. F. V. (1982). Dependency theory in Southern Africa. Some aspects of migrant labour. South
African Institute of International Affairs Workshop paper, U Bophutatswana 28 June 1982.
Grynberg, R. and Motswapong, M. (2010). SACU Revenue Sharing Formula: The History of An Equation. BIDPA Working Paper. Gaborone: Botswana Institute of Development Policy Analysis.
Grynberg, R. and Motswapong, M. (2011). Competition and Trade Policy: The Case of the Botswana
Poultry Industry. BIDPA Working Paper. Gaborone: Botswana Institute of Development Policy
Analysis.
Grynberg, R. and Motswapong, M. (2012). SACU Revenue Sharing Formula: Towards a Developmental
Agreement. BIDPA Working Paper. Gaborone: Botswana Institute of Development Policy Analysis.
Hausmann, R. (2014). Raising South Africa’s Speed Limit. Seminar to CDE. Johannesburg: Centre for
Development and Enterprise.
ITU (2013). International Telecommunication Union Report, 2013.
http://www.itu.int/en/ITUD/Statistics/Pages/default.aspx
Kahn, M. J. (1990). In the Name of Equity: Curriculum Reform in Botswana, Geneva-Africa, 28 (2), 6376.
Kahn, M. J. (2013a). Natural resources, nationalism and nationalization, SA Institute of Mining and
Metallurgy 113, 3-9.

572

Kahn, M. J. (2013b) ‘Rhetoric and change in South Africa’s innovation policy.’Science, Technology and
Society. 18 (2), 189-211.
Kirk, R. and Stern, M. (2003). The New Southern African Customs Union Agreement Africa Region
Working Paper Series No. 57. Washington: World Bank.
Leys, C. (1975). Underdevelopment in Kenya. Nairobi: East African Press.
Lipton, M. (1985). Capitalism and Apartheid: South Africa, 1910-84. London: Gower Press.
Lundvall, B-Å. (1985). Product Innovation and User-Producer Interaction. Aalborg: Aalborg University
Press.
Malerba, F. (2002). Sectoral systems of innovation and production. Research Policy 31, 247-264.
Nattrass, N. (2004). The Moral Economy of HIV/IADS in South Africa. Cambridge: Cambridge University Press.
Ntsebeza, L. and Hall, R. (Eds) (2007). The Land Question in South Africa: the Challenge of Transformation and Redistribution. Cape Town: HSRC Press.
NSF (2010). The Role of the National Science Foundation in the Innovation Ecosystem (unattributed).
Washington: National Science Foundation.
OECD (2005). Oslo Manual. Guidelines for collecting and interpreting innovation data. Paris: Organisation for Economic Cooperation and Development.
OECD (2013). Main Science and Technology Indicators. Paris: Organisation for Economic Cooperation
and Development.
Palma, G. (1978). Dependency: a formal theory of underdevelopment or a methodology for the analysis
of concrete situations of underdevelopment? World Development 6(7-8), 881-924.
Prebisch, R. (1950). The economic development of Latin America and its principal problems. Santiago de
Chile: Economic Commission for Latin America.
Ramdoo, I. (2012), From curse to purse: making extractive resources work for development. Discussion
Paper 136. Maastricht: European Centre for Development Policy Management.
Sandrey, R. (2013). Analysis of the SADC Free Trade Area. Stellenbosch: Tralac.
Saul, J. and Gelb, S. (1981). The Crisis in South Africa. London: Zed Books.
Sehoole, M. T. C. (2005). The politics of mergers in higher education in South Africa. Higher Education.
50, 159-179.
Simons, H. J. and Simons, R. E. (1968). Class and Colour in South Africa 1850-1950. London: Defence
and Aid Fund.
UNECA (2011). Economic report on Africa 2011. Governing development in Africa – the role of the
state in economic development. Addis Ababa: United Nations Economic Commission for Africa
UNESCO (2012). Global Education Digest 2012. Paris: UNESCO
World Bank (2010). Innovation policy: a guide for developing countries. Washington DC: World Bank.
WEF (2014). Global Competitiveness Report 2014-15. Geneva: World Economic Forum.

573

A Concept For Having Pre-Understanding
Of Research Ideas In University-Industry
Collaboration
Kimmo J. Vänni1, Annina K. Korpela2, Antti Pitkänen1, Ella Kallio1
1

Tampere University of Applied Sciences, R&D and Innovation
2
Tampere University of Applied Sciences, Language Centre

Abstract
Collaboration between universities and companies is crucial of importance for both parties and society.
Earlier research has presented well the factors regarding the knowledge transfer and collaborative research but number of studies which present how to start informal collaboration is scarce. Our study aimed
to introduce a new Development Team Model DTM for having pre-understanding of research ideas and to
explore the university students’ and staff members’ as well as the company representatives’ opinions
regarding the exploitation of the concept. The research methods were a cross sectional survey and phenomenology. The results showed that all the parties were interested in adopting the model. The most
important factors from students' point of view were the possibilities to advance vocational skills and to
find new company contacts. Other significant factors were possibilities to compensate classroom lectures,
possibility to advance working life skills and possibility to schedule studies in a flexible way. Company
representatives appreciated a university's good reputation and the university staff was looking forward to
advance their expertise. The biggest limitation of the study was that we were not able to control a sample
in a proper way. A survey was carried out over Intranet among two Finnish universities of applied sciences, and over Internet among the companies in the universities local areas. Thus we are not able to guarantee that the results would not be biased. However the results showed that the DTM might facilitate university-industry collaboration but more empiric research will be needed.
Keywords
Research idea, pre-understanding, concept, factors, collaboration

1

Introduction

Collaboration between higher education institutions (HEIs) and industry is a well discussed topic (Autio & Lemanen, 1995; Brannock & Denny, 1998; Bercovitz & Feldman, 2006; Bekkers & Bodas Freitas, 2008; Anatan, 2014). Companies are looking for
brand new scientific results for developing their products and services for increasing
market share and revenue (Goh, 2002; van Zyl, 2009). At the same time a society tries
to motivate HEIs for implementing new scientific results into market for having new
start-up companies, work places and tax incomes (Lach & Schankerman, 2008). The
implementation of new scientific results is highly important for the development of society (European Commission, 2007; Zuniga & Correa, 2013). There are many collaboration and knowledge transfer models and approaches available (Etzkovits & Leydesdorff,
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2000; Siegel et al., 2004) but many of those concern knowledge transfer within a company or discuss how the scientific results will be transferred. A number of studies which
discuss how to find research topics is still scarce. Being based on our earlier experience
and discussion with the company representatives, university staff and the industrial interest organizations such as industry foundations we did not question if the development
team model (DTM) would not be useful for finding new research themes.
This study aimed to introduce a new concept for having pre-understanding of research
ideas and to explore university students’ and staff members’ as well as company representatives’ opinions regarding the exploitation of the concept. Another objective was to
find the factors which may advance the adoption of the system. We had three principles
when designing the model. First, we wanted to design a model which will increase the
informal face-to-face meetings between university staff, students and company people.
Second, we wanted to develop practice-oriented teaching and to provide students with
the newest information from industry and business. And third, we wanted to design a
model that will offer a new way for companies to exploit a university's resources and
facilities. This study consists of two parts. First, we present the concept and then we
present the survey results.
D’Este & Perkmann (2010) argue that here are three main forms of collaboration between a university and industry: collaborative research aiming at cooperation on R&D
projects (Hall et al., 2001); contract research aiming at to activate applied research (Van
Looy et al., 2004) and directly commercially relevant to companies, and consulting aiming at providing specific advisory services to industry clients (Perkmann & Walsh,
2008). One relevant example for collaborating between HEIs and companies are the
research projects where new knowledge is created and transferred between the partners.
However, both the research projects and knowledge transfer models assume that research ideas are already exist and operations will focus on transferring the results in
practise. The research gap does not concern lack of theoretical models or tools for transferring knowledge between institutions but a challenge to find a collaboration model
and the topics which will offer positive impact for a company (Pertuze et al., 2010).
Researchers are competitive in their nature and they are looking for new chances.
Therefore, it is relevant for them to find new interesting topics and to advance their research rather than to make business cases (D’Este & Perkmann, 2010). That idea is well
comparable with students who want to advance their competence and to find interesting
topics to focus on.
According to Bercovitz & Feldman (2006) the role of universities has changed from
innovation oriented into service oriented. Universities are engines of local economic
development (Feller, 1990) and promoters of inventions (Miner et al., 2001). Being
based their new role the universities have restructured their research approaches, such as
interdisciplinary projects, to response the needs and requirements of local industry
(Bercovitz & Feldman, 2006). Our suggested DTM model responds that new role requirement and follows in a way action research (Fricke & Tordill, 2004) and living lab
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principles (Higgins & Klein, 2011) where the university students, university staff members and company employees forms the environment which is able to produce new research themes.
It is well studied that face-to-face meetings between organizations are superior to other
approaches, especially regarding the strategically important issues (Davenport &
Prusak, 1998; Athanassiou & Nigh, 2000) and regarding development work which requires intense interactions (Cummings & Teng, 2003). In some cases face-to-face meetings in a short term can produce new ideas but quite often those are doomed to fail. We
state that DTM model is prone to activate long-term face-to-face meetings between students, university staff and company representatives and to facilitate the preunderstanding of mutual research ideas.
It is also well discussed that industry partners should have earlier experiences regarding
university collaboration and abilities to absorb research results (Ternouth et al., 2010). It
means that universities should be active for collaborating with companies and to develop new methods which facilitate companies’ interest to absorb new knowledge. It is
reported that companies which are investing in R&D are more willing to learn and interact with universities (Cohen et al., 2002; Fontana et al., 2006). Even if, all the factors
and obstacles are well discussed and replicated in many articles (Cummings & Teng,
2003; CIHE, 2009; Mathieu, 2011; Gera, 2012), we still have a dilemma to find collaboration model between HEIs and companies to agree with a common focus and research
topics. The greatest problem from the companies’ side seems to be that they are not able
to express what they are looking for regarding collaboration with HEIs (Yikarjula &
Martikainen, 2000) Another limitation seems to be that industry-university collaborations produce interesting outcomes but the impacts for a company's competitiveness
remain poor (Pertuze et al., 2010). The reason for poor impact might be that researchers
do not understand a company's goals and both a university and a company have failed to
establish a strong communication link between (Pertuze et al., 2010). It has been reported also that people with experience in industry–university collaborative research and
with entrepreneurial skills have seemed to be more willing to support knowledge transfer (Zucker et al., 2002; D’Este & Patel, 2005; Lam, 2005; Bekkers & Bodas Freitas,
2008). In sum, a university and a company have not had time to get to know each other
and to focus on the mutual research topic.
Bekkers & Bodas Freitas (2008: 1848) state that “Firms define their own strategy of
interaction with a university after having reflected on their present and future
knowledge needs.” In our opinion, a long-term relationship with universities supports
companies’ decision-making and steers their strategy to meet better the future needs
(Pertuze et al., 2010). Our concept replicates somehow a laissez-faire model in the beginning of university industry relation process and is transformed into a double helix
model during a long-term (Etzkovits & Leydesdorff, 2000). We have intentionally excluded the role of state because it is not relevant in our model construction. We state
that in the beginning of the collaboration a university and a company are far away re-
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garding mutual understanding and a common research idea (Figure 1). A university
does not know a company’s needs and goals and, respectively, a company does not
know a university’s capacity, facilities and research focuses. In addition a university
does not know a company’s customers’ needs and expectations which are really important to understand. Organizations should have time to get to know each other and to
use a mechanism which is able to bring them closer to each other. It requires time and
effort but could be done with the help of university students. When organizations and
people have learnt to know each other they might be ready for collaborative research
which replicates a double helix model.

Fig. 1: Transformation of university industry collaboration from laissez-faire model into double helix
model as a function of time

2

Concept of Development Team Model

The development of our concept started first time more than ten years ago in a year
2002. On that time the authorities were keen on funding our idea to advance the university- company interaction for finding new possibilities to establish new companies and
to find new entrepreneurs for companies where the owners might retire soon. However,
our idea to coordinate such a project and to assist university students to be potential
entrepreneurs and successors did not fit the political climate where some interest groups
considered that only they have a mandate to organize successions. Therefore we post-
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poned our development work until year 2010 when we considered that it might be good
time to start over. We developed a model in TUOVA- project which focused on developing the collaboration between educational institutions and companies (TUOVA,
2012). We demonstrated the concept for company representatives and being based on
their feedback we decided to develop the concept further. The current development activities are based on PK-INNO project which started on 2014 and is funded by universities and the ministry of culture and education in Finland (PK Inno, 2014). Being based
on our long term development work and experiences we ended up to hypothesize that
universities should have pre-information about partner companies’ and their customers’
needs and expectations before the deeper collaboration research. Therefore, we designed
the pre-collaboration model DTM where university students are working together with a
partner companies’ staff from a year to two years and making some focused exercises
every so often as a part of their vocational studies. The process model is presented in
Figure 2.

Fig. 2: Conceptual approach and roles of the parties in the DTM model

Student team consist of students whose sectors of vocational education support each
other such as technology, business and information technology. The basic idea is to
build a student team that is ready to tackle various challenges and represent different
expertise. It is also possible to construct a team from students who represent only one
sector of vocational education but in those cases multidisciplinary view might be poor.
Students will apply into a model and they have to convince that they have a right attitude, motivation and readiness to observe and to learn things in collaboration with company people. The personal traits and communication skills are high of importance
(Amayah, 2011; Jadin et al., 2013). Even if the model would be excellent the partners
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with poor personality and communication skills may mitigate the efforts. Matzler et al.
(2008) reported that agreeableness was a positive success factor in knowledge sharing.
It is also reported that extroverted people tend to share knowledge even without reward
(Gupta, 2008). We are developing a system which is able to classify and to suggest the
applicable students into a model. In addition we will carry out personal interviews before student recruitment. The similar evaluation will be done regarding a company as
well. We will evaluate a company’s ability to offer interesting tasks and readiness to
engage a model during the following years. When a company shows interest into a
model and contacts a university, the matching process is able to start. A company will
report what kind of support they will need and what their interest areas might be. A
company will discuss with a university coordinator and they will decide together what
kind of tasks, in theory, would be appropriate. It is good to remember that the tasks
should be according to a university’s quality level and to advance students’ knowledge
capital, graduation and employment. In the next step a university will suggest a ‘dream
team’ to a company. A company will interview a team and discuss a company’s goals.
In this stage it is possible to change the team members if someone of the team is not
applicable from a company’s point of view or if a team member itself feels that a company’s goals are too distant for him/her.
When a process starts the team will execute tasks assigned by a company. Tasks and
sub-tasks may include for example observations, interviews, calculations, programming,
testing and/or planning activities in a long-term. The team will report frequently to a
university and a company their activities and findings. It is really important to report
findings which concern possibilities to develop new products and services, and/or findings which may require professional R&D work. All the findings will be classified,
stored and analysed. The analysed information, collected by the student teams, will be
used for having the pre-understanding of a company’s research and development needs
in respect with a company’s business ecosystem and competition. The objective is to
find research ideas which support a university’s research quality, students’ competence
and a company’s business. The optimum case consists of the multiple assignments
where the student teams are carrying out tasks in the companies, which form the business networks (Figure 3). In such cases a role of a university and a model will be emphasized, and a university will be a hub of information. Such a case might be beneficial
also for companies because it will produce new ideas what products or services are
needed and should be developed without a direct company to company connection. We
state that a university driven model may reveal the development needs better than discussion between company to company, especially if companies do not have mutual trust
between. The pre-collaboration term gives both, a university and an industry partner,
pre-understanding and possibilities to find interesting themes and research target before
a collaboration term. During the pre-collaboration term, a university will focus better on
the research aim and a partner company has time to learn how to collaborate with a university.
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Fig. 3 Optimum case where student teams collaborate with the company networks

3

Survey

3.1 Materials and Methods
This part of the study was based on the cross-sectional survey conducted among student,
university staff members and company representatives in two Finnish universities of
applied sciences. The number of respondents was 342 and it divided as follows; university students (n=286), company representatives (n=18) and university staff (n=35). We
have used also phenomenology as a method (Goulding, 2005) for emphasizing our longterm perceptions and earlier experiences (TUOVA, 2012). The research was approved
by the ethical committee of Tampere University of Applied Sciences, Finland.
Survey Data
Data on interest regarding DTM model was based on the questions selected from a large
survey. For assessing students' interest we asked them to assess their willingness to collaborate with companies as a part of their studies on a scale ranging from (1= yes, definitely, 2= no, 3= maybe). Company staff was asked to assess their interest to participate
a model as a customer and the options were (1= yes, 2= no, 3= maybe). University staff
members were asked to assess their interest to carry out teaching together with companies on a scale (1= yes, 2= no, 3= maybe). Survey results were analysed with SPSS 21
and MS Excel.
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Variable Design
Students’ willingness to collaborate with companies by adopting the DTM model was
selected to a dependent variable. We were interested in testing some independent variables for finding the significant factors which may advance students' interest to adopt the
model. We selected the following variables: Gender, age, easiness to adopt a system,
possibility to get employed, possibility to compensate class room lectures, possibility to
advance vocational skills, possibility to advance working life skills, possibility to find
new company contacts and possibility to schedule studies in a flexible way.
Regarding the companies, a dependent variable was their willingness to participate. The
independent variables were as follows: university's facilities and equipment, university's
reputation, competence of university staff, students’ competence, possibility to recruit
students, earlier experiences regarding university-company collaboration, easiness of
collaboration, price of the service, and years of activity.
Regarding the university staff, a dependent variable was their interest to carry out teaching together with companies. The independent variables were as follows: easiness to
adopt a system, partner companies’ reputation, possibility to adopt new ideas into work,
possibilities to develop ones skills and expertise, possibilities to find new contacts and
networks.
Statistical Analysis
We analysed the selected survey results with a logistic regression model. All the variables were classified and dichotomized for assessing odds ratios (OR). Chi-square (X2)
test was performed and p-values assessed with the 95% confidence intervals (95% CI).
The significant values were tested also with 99% confidence intervals (99% CI) and
some promising factors, which did not fit within 95% CI, were tested with 90% CI.

4

Results

Being based on the number of replies in this study we were able to analyse reliable only
students’ data. The number of replies regarding the company representatives (n=18) as
well as university staff members (n=35) was so scarce that statistical analyses do not
give us reliable information. Regarding the survey among companies, we found that 10
companies out of 18 were interested in collaborating with a university and to test the
DTM model. The strongest factors were university’s good reputation, university staff’s
expertise, students’ skills, earlier experience with a university and the easiness of a process. However none of those results were not significant at p < 0.05 level (95 % CI). We
tested also if the factors were significant at p < 0.10 level (90 % CI) and we found that
university’s reputation (OR=6.67, CI= 1.14 - 39.16) was only relevant factor, even if
was not really strong (Table 1). Regarding the other factors the p-values were over 0.10.
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Factor

OR

95 % CI

X2

p

University’s facilities and equipment

3.0

0.40-22.71

1.17

0.28

University’s reputation*

6.67

0.81-54.96

3.38

0.07

Competence of university staff

1.33

0.14-12.37

0.06

0.80

Students’ competence

1.29

0.07- 24.38

2.81

0.10

Possibility to recruit students

0.90

0.13- 6.08

0.01

0.91

Earlier experiences

0.33

0.03- 4.04

0.79

0.37

Easiness of collaboration

1.29

0.07-24.38

0.03

0.86

Price of the service

0.90

0.13- 6.08

0.01

0.91

Years of activity

6.67

0.81-54.96

0.68

0.41

* Factor was significant at p < 0.1 level (90 % CI= 1.14-39.16)

Table 1: Association between selected factors and willingness to adopt DTM model among company
representatives, using logistic regression model (n= 18)

The similar result was found regarding the university staff (n=35). The tested factors
were not significant neither at 0.05 < p level (95% CI) nor at 0.10 < p level (90% CI).
However the descriptive results showed that the most conductive factors were easiness
to join the model and chance to advance ones expertise (Table 2).
Factor

OR

95 % CI

X2

p

Easiness to adopt a system

2.0

0.16- 24.33

0.30

0.58

Partner companies’ reputation

0.30

0.03- 3.67

0.98

0.32

Possibility to adopt new ideas into work

1.20

0.10- 14.69

0.02

0.89

Possibilities to develop skills

0.57

0.05- 6.90

0.20

0.65

Possibilities to find new contacts

1.05

0.09-12.88

0.001

0.97

Table 2: Association between selected factors and willingness to adopt DTM model among university
staff, using logistic regression model (n= 35)

The result regarding the significance of selected factors among students is presented in
Table 3. The results show that the most important factors for adopting the DTM model
among students were possibility to compensate class room lectures, possibility to advance vocational skills, possibility to advance working life skills, possibility to find new
company contacts and possibility to schedule studies in a flexible way. The strongest
factors out of those were possibilities to advance vocational skills and to find new company contacts. Both factors were significant also at p < 0.01 level (99 % CI). We did not
adjust the model according to age and gender but the results show that those were nonsignificant factors.
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Factor

OR

95 % CI

X2

p

Gender

1.49

0.69-3.20

1.04

0.31

Age

0.60

0.25-1.42

1.40

0.24

Easiness to adopt a system

1.08

0.51-2.28

0.04

0.85

Possibility to get employed

1.71

0.78-3.77

1.79

0.18

Possibility to compensate lectures**

2.33

1.16-4.68

5.90

0.02

Possibility to advance vocational Skills***

12.7

4.78-33.71

37.7

0.00

Possibility to advance working life Skills**

2.58

1.14-5.85

5.48

0.02

Possibility to find new contacts***

4.08

1.73-9.63

11.7

0.00

possibility to schedule studies**

2.33

1.09-4.99

4.99

0.03

** p < 0.05; ***p < 0.01

Table 3: Association between selected factors and willingness to adopt DTM model among university
students, using logistic regression model (n= 286)

5

Discussion

We found that there are plenty of articles available where the collaboration process and
the related factors between universities and industry are discussed regarding a formal
knowledge transfer process but studies regarding the pre-stage which is able to produce
new research themes are scarce. We did not find articles regarding the tools of pre-stage
for getting relevant information from a partner organization’s and their customers’
needs and expectations by using university students as resources. We found that universities and companies were interested in having a model where they can familiarize each
other in a long term before starting collaborative research. Companies are especially
interested in exploring the domains which are tangential with their core business but are
not yet the relevant part of the company’s operations. From university’s staff side, we
can state that teachers and researchers are interested in developing their expertise and to
develop new method for giving practical teaching. Practical training (in-company training) seems to be popular and may offer good chances for students to get employed after
graduation (Stefton, 2015). For example, Labor Party in UK has suggested that students
should have a chance to join the highly practical study programmes which have been
designed in collaboration with industry, and provide opportunities for learning in both
classroom and workplace settings (ICEF, 2014). We argue that our concept follows the
existing trend and offers a gentle way to agree collaboration between university and
industry partners. The DTM model gives new opportunities for students, and offers both
a university and industry partners a better chance to find new research themes than having the formal business meetings only.
Unfortunately the number of participants in the survey sections of the university staff
and company representatives was quite limited and it is difficult to prove which factors
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might be strong for adopting the DTM model. The only factor which was significant
with 90% CI was a university’s reputation. That is quite understandable and gives a
week signal to the universities to focus on performance and quality issues. Regarding
the section of the student survey we hypothesised that the opportunity to get employed
would have been the strongest factor. However, the survey results showed that employment was not a significant factor whereas possibilities to advance ones vocational skills
and to find new company contacts were the strongest factors. The result might be somehow controversial because a high level of vocational skills and a good company networks will advance students’ possibilities to get employed.

5.1 Limitations
The biggest limitation of the study was that we were not able to control a sample. A
survey was carried out by giving a chance for all students to participate over the Intranet, and thus we are not able to guarantee that the results can be generalised to other
settings. The same limitation concerns university staff and company representatives as
well. However, our aim was to introduce a new method and to figure out what factors
may advance the adoption of a model.

6

Conclussion

Even if KTPs and related factors between HEIs and industry are well discussed there is
still lack of research and methods regarding the pre-stage of collaboration which is able
to produce new research topics. We suggest implementing the development team model
(DTM) where the group of university students and their instructor collaborates together
with a target company and their customers in a long-term as a part of their vocational
studies. Earlier literature emphasizes a long-term relationship between HEIs and companies’ strategies to understand HEIs' possibilities to support companies’ operations.
Our suggested model will offer an easy access to universities’ facilities and to start collaboration without a complex agreement procedure. The method is like a test bed for
companies to find a new way to start collaboration and to end up with the focused joint
research. DTM is prone to construct high level of trust and openness between a university, students and a company (Goh, 2002; Santoro & Gopalakrishnan, 2000).
We found some significant factors which facilitate students to join the DTM model.
However, we were not able to find corresponding factors among the university staff
members and company representatives due to poor number of respondents. We suggest
to conduct another survey and to focus on those groups.
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