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The Innovation support Office in the Faculty of Engineering (ISO@FE) at the North-West University
is a unique structure in the South African context, and might provide lessons to universities trying to
cope with the some of the following constraints: operating in a developing country, constrained
financial environment, transitioning from a teaching-learning /research university to an entrepreneurial
university - and all of this in an environment where the maturity of the research groups differ
substantially and the capacity to manage the triple-helix relationships is lacking.
The ISO@FE went through three distinct phases. The first stage started eight years ago when the
ISO@FE began as a small group tasked to raise funding for research in the faculty of engineering.
This was a fragmented approach, with little opportunity for growth.
A number of interventions were implemented in Stage Two in order to remove system constraints:
A cloud-based project management system was implemented and integrated with a bespoke financial
management system.
A number of very experienced account managers with industrial, financial and project management
experience were appointed.
Instead of using the capabilities and needs of the university as the starting point in defining the
relationship between the university and the company, we start with a prioritized list of company
problems.
Now, in Stage Three, we focus on innovation ecosystem development. This process is based on the
following capabilities: industry intelligence, funding intelligence, business development, and
research-group development support. We inter alia started a Mathematics and Science school for the
university, a portal linking engineering students to project and business opportunities, and furthermore
we set up research groups countrywide, which are linked to national priorities and industry needs.

Keywords: Management of innovation, Ecosystem development, Technology transfer, Triple Helix
clustering, Entrepreneurial universities.
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1. INTRODUCTION
This paper presents the case in which a faculty of engineering at a rural university in a developing
country had to continually redesign the internal and external environment in order to stay financially
viable in an environment of financial constraints,. The paper gives an overview of the thought
processes, the implementation plan, as well as preliminary results.
2. BACKGROUND
The North West University is in the North West province, South Africa and has the following
characteristics:
Is in a rural setting, being located more than 150 km from large cities Has a balanced
teaching/learning-research focus.
Can be described as a medium size university in the South African context
Has a strong culture of academic entrepreneurship
Operates in a developing country
Experiences a very tight financial environment
The university is transitioning from a teaching-learning/research university to an entrepreneurial
university Has a wide dynamic range in the maturity of its research groups.
Is constrained in terms of capacity to provide education, research, community development, and
generating third stream income with the existing staff and infrastructure.
The faculty of engineering offers Washington-accredited engineering degrees of 4-years duration, in
mechanical-,nuclear-,electrical-,industrial-,electronic-, and chemical/process- and mineral-engineering.
There are a number of research groups active in these fields, while others work across the boundaries.
3.

INITIAL CONDITIONS

A decade ago the university used a model where academics had the opportunity to spend their time
according to the following ratios:
Teaching 40%,
Research 40%
Community service 20%.
This provided for academic freedom, and consequently diverse models were developed according to
which academics focused their energy. Some academics became involved in companies; some
structured themselves into research groups, while others focused on teaching. During this time the
university won the prize as the most innovative university in South Africa. This was not because of a
formal innovation process in the university, but it might have been because of the profile of
entrepreneurial academics that were attracted to the institution.
The informal understanding was that academics could supplement their salary with consultation work
in their private capacity in the time allocated for “community involvement”. Some academics used this
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opportunity optimally and found a balance in benefitting the university and themselves. They made
their expertise available to the broader community in their field of specialization while their visibility,
impact and exposure to “real life” industrial problems benefitted the NWU in many ways, though not
always in monetary terms.
There were a number of concerns however:
Few academics had the skillset to do this successfully
Fewer earned substantial income through these endeavors although they booked the time
Some academics used their time on activities not at all related, or relevant to their NWU appointments.
Some came close to being in competition with the university in terms of short-courses and other
educational activities
Sometimes the border between private and university work became blurred in terms of use of facilities
and infrastructure.
The university had clear policies governing these behaviours, and it worked very well for academics
with an entrepreneurial inclination.
In 2007, the dean of the Faculty of Engineering started an Innovation Support Office in order to
promote and support research in the faculty of Engineering. The aim was to increase the research
outputs of the faculty, as this is one of the success- and productivity indicators used by the NWU.
Thus the expectations of researchers were for the Innovation Support Office to raise funds, identify
and fund post-graduate students and find sponsors for research infrastructure. In short, the expectation
was to do fundraising for researchers.
4.

THE FIRST STAGE

Initially the Innovation Support Office at the Faculty of Engineering (ISO@FE) worked as a support
office for the researchers. The researcher would identify potential companies that might fund research
projects and the ISO@FE would approach them, write the proposals and managed the funding
administration. The researcher would be the project leader, and manage the relationships between the
companies, students and other role players.
This stage did not last long because it soon became clear that the intricacies and complexities of
industry-university interaction caused misunderstanding and friction. The funding that could be raised
in this model was also very limited. This was also a fragmented approach, with little opportunity for
growth because the approach did not promote collaboration between different research groups and
alignment between research groups and industry.
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5.

STAGE 2

From the ISO@FE perspective it became clear that a number of inefficiencies existed in the system,
and that a theory of constraint approach was needed to identify the bottlenecks. In order to be effective
it became necessary to work ON the system, as well as IN the system to remove constraints and to
improve productivity. Analysis of inefficiencies in the research system led to the design and
implementation of a number of interventions:
A cloud-based project management system was implemented integrated with a bespoke financial
management system. This system is linked to the university’s system but has been specifically
designed for a fast, entrepreneurial environment.
The ISO@FE office appointed a number of very experienced account managers with industrial,
financial and project management experience. These specialists were not appointed by the university,
but by each project, and their salaries are linked to their knowledge, experience and productivity.
And most importantly, we changed our approach in dealing with companies. Instead of using the
capabilities and needs of the university as the starting point in defining the relationship between the
university and the company, we now start with a prioritised list of company problems. This new
approach had a profound ripple effect on everything we did. Instead of sanitized well-defined research
problems, we now have to deal with important, multidisciplinary, complex problems.
This led to the following understanding: the basic unit that the ISO@NWU will support is not a
research unit, but rather a research network or cluster. In many cases the faculty of engineering, or
even the university, might not have the skillset to work on a specific problem, which then requires
building multi-faculty or multi-university networks.
The effect was that the number of projects doubled year on year and the funding under management
grew even faster. Because the number of researchers stayed the same, it meant that the productivity
and efficiency of the researchers had to improve in order to cope with the workload, and we had to
continually rethink and improve structures and processes. We also had to develop specific
interventions to identify, attract, fund and support post-graduate students to work on these projects.
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One unforeseen effect of using an industry centred approach was that we had to become agile, and
master the skill to define and build networks and alliances dynamically. In our context research
problems are almost always complex and multidisciplinary. We have to identify the relevant skillset,
negotiate partnerships, and do the project management, while working with researchers and students,
within the timescales expected by industry.
The services offered by the ISO@FE can just as well be offered by an entity outside the university, but
because the ISO@FE is a unit in the university, we can access and manage funding earmarked for
university research. Most of our projects are therefore funded by industry, and co-funded by
government. We are also embedded in the university’s financial and administrative systems, and thus
have access to students and staff.
This capability that we developed to design and manage Triple-Helix networks and relationships based
on large complex projects became so useful that we were later approached by other universities,
research councils and companies to also assist them in various ways. This capability is based on the
underlying ability to identify funding sources, write proposals, manage the interfaces, and do the detail
project management in order to see the research and commercialization successfully concluded.
6.

STAGE 3

During the past 3 years the financial situation of the NWU reached a tipping point, and a complete
rethink of the way we do business was required. It was long in coming, and the trend was clear for
those who were monitoring long-term national and international trends. The following happened:

THRESHOLD

Subsidy for Research Outputs

Class fees

3rd stream income

Figure 2. The potential role of 3rd stream income in profitability
The university finds itself financially constrained. The yearly state subsidy for teaching/learning
outputs has declined consistently for the last few decades.
Whilst the quantity and quality of research outputs increase over time, the qualifying research output
subsidy is not sufficient to support research groups and fund post-graduate bursaries.
Class fees increased steadily over time, and are currently at a level where resistance is evident.
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Other state funded research support are capped, or withdrawn according to changing government
ideology and pressures.
South Africa is a developing country. This means there is a big difference in technical maturity,
ecosystem sophistication, and management depth in different sectors and different locations. Current
government policies also have an impact. It therefore became clear that our external environment has a
negative impact on the productivity and profitability of our internal activities and processes. This
means that the faculty of engineering has to be an active player on the regional and sector innovation
ecosystem level in order to influence the future in such a way as to ensure our own expectations. The
ISO@NWU therefore decided to continually improve our internal NWU innovation system, but that
we also had to be involved on the next higher level, which is the local innovation system.
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Figure 4. Innovating the innovation system
This means that we had to have a process to innovate the research system of the faculty, whilst being
involved in the industry, using the local innovation system as the unit of operation. We have to
improve alignment, productivity and identify constraints and opportunities for the system, and then
find ways to generate income through synergies.
Innovating the Faculty of Engineering research system
This is done in a number of ways:
Measure the productivity of staff. The NWU added a process to the current job evaluation system
where every person is measured in terms of productivity and efficiency. In short it means that each
academic has to “generate” at least 3 times his/ her salary through all the normal academic
endeavours.
Re-align faculty research groups in order to develop income generating systems. This means that
researchers should cluster around themes, and each group should investigate and implement ways to
exploit their offerings in order to make their group financially sustainable. The following matrix
shows the options available.
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Figure 5. Changing the culture
Change the culture. Over time individuals or groups developed preferred ways of working in each of
the quadrants. The culture of the whole faculty had to change from a cost-based framework towards a
profit-based framework and this means that individuals and groups also have to make transitions. It is
important to note that each of the quadrants has to be populated with individuals that fit the activities
of the quadrant, and this is linked to personality, skills and experience. It is not implied that everybody
should move to quadrant 3, but rather that an aligned system is established that will provide for high
productivity in quadrant 3.
Quadrant 1: Individuals in this quadrant might be highly specialised, and focussed, but the danger exists that
their impact might be low. They might need financial and other support, and a system or framework might
provide structure and improve alignment. With assistance these individuals might grow into quadrant 2, 3, or 4.
A consultation portal might assist them to operate in quadrant 4, while networking might make their expertise
available to a team.
Quadrant 2: Individuals working in this quadrant are already part of a team. Their main outputs would be
students and/or research outputs such as papers and articles. However with assistance the team might be
developed into a team that are also working further along the innovation pipeline.
Quadrant 3. These teams are characterised by having deep expertise in a number of fields, and the capability to
exploit their knowledge, skills, infrastructure and systems as part of larger projects.
Quadrant 4: These individuals are usually working alone and are doing consultation work on an individual basis.
With support, their productivity can be increased if provided a consultation portal. They might have highly
specialised skills but will still benefit if they become part of a team. With assistance they could become part of
Quadrant 3 teams in order to bring specialised knowledge and skills.

Measure and grow the research groups: The mapping instrument shown in Figure 5 is useful to
categorize the status of a group, and to design a development path for it. On the vertical axis is shown
the progressive levels of a research group,
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From a single academic with a few post graduate students needing financial and other support, to a level where
the research group can add value to a project, based on knowledge, expertise or facilities, to the next level where
the research group acts as a pseudo enterprise.

The horizontal axis shows the continuum of the participation of the group in a project:
Admin portal: provides research topics, funding and administrative support to master and PhD students, whilst
relying on contracted academics and experts to mentor students.
Academic manager: provides research leadership and academic mentoring to students
Team player: The researcher and the team brings expertise, experience, skills, IP or facilities to the project
Core competency: The researcher or team bring the core competency top the project
Add IP: The researcher or team brings the core IP to the project

The diagram gives an idea of the maturation of the groups, the number of persons involved on each
level, as well as the role each group plays in the projects that they are involved in. It does not give an
idea of the quality or quantity of the work. It helps however to get an idea of the level of integration of
the researchers in the system of innovation. What is, however, very important to note is that the policy
environment, as well as the support given to groups operating in different spaces should be targeted to
that space. A completely different approach is needed to support researchers in the left-hand bottom

Evolution of Researcher/group/centre

corner in comparison to researchers working in the top-right corner.
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Figure 6. Mapping of research groups and their impact
The following should be inferred from the matrix:
The core activity remains high-quality research. It is the basis of the whole system.
It is now possible to design and add to the research capability of each group a specific intervention that
will assist the group to mature, which will empower them to generate value from their outputs in a
variety of ways.
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Each space on the matrix has to be managed in a specific and different way in order to support the
development thereof.
Few groups will have the internal expertise to manage the transformation of the group on their own. In
our case, we have appointed business development specialists, who will, in collaboration with the
leadership of the group, develop business plans, budgets, and strategies.
In our case, we found that the same business development assistance needed to incubate and accelerate
startups, is needed to support research groups.
Innovating industry clusters
During stage 3 we are simultaneously improving the responsiveness of our research groups to work on
industry related projects, while at the same time supporting and developing regional innovation
ecosystems. During stage 1, we developed the systems and processes to manage large projects; during
stage 2 we developed the skills to identify opportunities, build large multi-university teams, and
manage the government university interfaces. We are now actively assuming the role of actor in the
regional innovation system, in identified industry sectors and also in defining new innovation
ecosystems. This approach is needed because few people in the industry and government possess deep
understanding of the intricacies of triple helix interactions. Therefore, in our case it makes sense that
the university assumes the role as driver in the Triple Helix interactions.
This is not how Technology Transfer offices (TTO) usually operate: they focus on university IP and
then develop processes and systems to push the IP down the innovation pipeline in order unlock value
for the university. The ultimate aim is to patent, licence and develop SMEs based on university
research and IP. In a developmental environment there is, however, a number of hurdles that need to
be overcome before such a technology transfer system can be implemented successfully:
In our environment, the TTO systems are usually not profitable. They are expensive to administer.
The number of inventions is too few because the production of IP is restricted by funding, staff, and
other constraints.
The expectations of management are too high and unrealistic.
Some TTO staff might have the right qualifications but the tacit knowledge needed to manage this
system has not yet been developed.
Support expertise and experience are not available.
Support from management is not always forthcoming.
The NWU possesses a TTO and they perform their function according to legal and other guidelines.
Because the NWU is ‘n developing university, they have to deal with some of the above issues.
In contrast, the ISO@FE does not work from a technology push paradigm, but rather an opportunity
seeking, and

network building paradigm. We start with the needs of business, and then search for

collaboration opportunities and synergies. We use a range of tools to assist us in identifying trends,
niches and opportunities, and we use networking events to discuss possible scenarios with experts. We
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then use a structured approach to rank the identified opportunities, and allocate resources to do further
investigation thereof.
In practice, this would mean that we would identify an opportunity in a specific sector. This could be
as easy as bringing two companies together, or making a company aware of a funding opportunity. It
could also be as complex as identifying and setting up a new technology cluster based on large new
investments in a new sector.
Because we are based in the faculty of engineering, we are able to bring expertise, research capacity,
funding, human resources, and infrastructure together in order to bring value to a network. If solving
the problem is important to companies, and the industry partners are already committing resources to
solve it, we can then share in the funding that is available. In short: we build regional triple-helix
innovation ecosystems.
We believe that the success of ISO@FE is determined by a number of factors:
ISO@FE operates as a unit in the faculty of engineering, and not on university, local government, or
national government level.
It is entrepreneurial and agile.
It self-funded.
It can modify internal systems and processes at the operational level where this will have the greatest
impact, while simultaneously influencing external systems from the bottom up.
We appoint staff that are themselves entrepreneurial and are networkers.
This concept can be simplified by an analogy: System of innovation and triple helix interventions on
regional and national level can be compared to conventional warfare, while metaphorically the
ISO@FE is building triple helix relations using special forces tactics - directed, focussed, fast, and
agile.
The ISO@FE has therefore appointed staff with the following responsibilities:
Industry intelligence group to follow the fortunes of small to medium companies.
A funding intelligence group to investigate and identify funding opportunities per project.
A business- and research group business development consultancy. Their task is to simultaneously
work with SMME’s and the smaller research groups in order to grow their businesses using the current
project as the vehicle.
A Mathematics and Science focus-school for the university. The aim of this structure is to build
education pipelines to link universities and companies with schools, offering specialised problem and
project based programmes. The Academy aims to increase the number of professionals that will
eventually become entrepreneurs and leaders in high-tech companies.
A new venture pipeline, linking engineering students to project opportunities.
To identify the need for, and set up of, new research groups linked to national priorities and industry
needs
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7 . CONCLUSION
A few of the current initiatives were explained in this paper, together with the thinking behind the
processes that led to the restructuring of the faculty of Engineering, and the seeding of these initiatives.
An important predicator for success was proved to be the measuring and reward systems that will
ensure that all the core activities such as teaching/learning, research, consultation work, new venture
creation and wealth creation are aligned with the university’s mission. Though this was not discussed
in this work, it will be presented in a future paper.
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Abstract：The higher education institutions in Nigeria are witnessing a number of challenges such as
insufficient funding, quality, access, governance, information communication technology, graduate
unemployment and underemployment, lack of outreach to the society (Williams et al. 2003, Salmi 2001,
Fourie 2003, Akinyemi et al. 2012). There is therefore need for the institutions with capacity to be run
using ‘entrepreneurial university model’ in order that these challenges may be addressed.
Questionnaires and unstructured interviews were used as primary source of data collection which
were administered on officers holding strategic positons in higher educational institutions in Anambra
State, Nigeria. The quantitative data were analyzed using percentage means. This paper aims to
identify the current state of higher education institutions in Anambra State, Nigeria and potential
areas of actions in order to reorient the ones with capacity towards institutional and cultural change
needed in becoming entrepreneurial university thereby solving the challenges of HEIs in the country.
The result of the survey revealed that the two federal government owned institutions are in better
position to be reoriented and restructured as entrepreneurial universities as their cumulative mean
percentage are better than other institutions. The institutions are in the initial stage of
entrepreneurial university as their mean percentage on almost all variables are below average. The
institutions needs to drive the entrepreneurship agenda from the top management creating the
necessary ecosystem that will facilitate the growth of variables needed in becoming entrepreneurial
university. The government need to enable the necessary policies that the institutions need to become
entrepreneurial universities
Key words: Higher Education Institutions Challenges, Entrepreneurial University Model
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1.

INTRODUCTION

The concept of entrepreneurial university is relatively new to Nigerian higher education system. The
concept can be equally be said to be new in the world as it entered academic discuss or made a fact in
the 20th century although it has been a reality (Guerrero and Urbano 2010). There is no-one-size fits all
definition of entrepreneurial university but rather that there is an invaluable plurality of approaches,
inventive, creative and yet practical which distinguishes the entrepreneurial style (EC-OECD, 2012).
Guerrero et al (2006) summarized the various definitions of leading authors in entrepreneurial
university concept. They defined entrepreneurial university as a,
“university that has the ability to innovate, recognize and create opportunity, work in teams, take risks
and respond to challenges(Kirby, 2002), on its own, seeks to work out a substantial shift in
organizational character so as to arrive at a more promising posture for the future (Clark, 1998). In
order words, it is natural incubator that provides support structure for teachers and students to initiate
new ventures: intellectual, commercial and conjoint (Etzkowitz, 2003)”.
The higher education institutions in Nigeria are facing many challenges such as insufficient funding,
efficiency, quality, graduate unemployment, governance, information communication technology(ICT)
and globalization of trade and labour markets (Williams et. al 2003; Salmi, 2001). Outreach to the
society and economy is one of the three missions of universities which unfortunately many African
universities have failed to pursue and consequently is criticized as ivory towers (Fourie, 2003). One of
the reasons given for high graduate unemployment in Nigeria reported at 40.3% at both rural and
urban levels (ILO, 2010) is a mismatch between graduate employee skills and those skills required for
performance in the work place (Akinyemi, et.al 2012). Moreover, with the dwindling revenue sources
of the government at both the state and federal level, financial allocation to higher education
institutions in Nigeria has become inadequate. Nigeria depends on the sale of petroleum products for
more than 70% of her revenue; the global fall in the price of crude oil has put much pressure on the
government to meet with her obligations.
Guerrero and Urbano (2010) proposed a model to measure the phenomenon which they aimed at
bringing about a better understanding of the interactions between different segments of the
phenomenon earlier identified by previous authors that conditioned the development of entrepreneurial
universities with their missions. The conceptual model comprised of external factors (formal and
informal) and internal factors (resources and capabilities).
The Organization for Economic Co-operation and Development (OECD) and European Commission
(EC) issued a guiding framework for entrepreneurial universities in 2012 which reflects the integration
of available literatures and models on entrepreneurial university. This paper aims to use the guiding
framework for entrepreneurial universities as a guide to identify the current state of higher education
institutions in a developing country like Nigeria and potential areas of actions in order to reorient the
ones with capacity towards institutional and cultural change needed in becoming entrepreneurial
university thereby solving the challenges of HEIs in the country.
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2.

STATE OF THE ART

The challenges confronting the higher education institutions around the globe in the last quarter of
twentieth century has made the institutions loose stability it once possessed. There are a number of
demands on higher education institutions around the globe that has stretched them beyond their
capacities

.

These challenges have made entrepreneurship to enter the realm of higher learning. A handful of
universities in Europe made valiant effort in the 1980’s and early 1990’s to become more
entrepreneurial, even aggressively entrepreneurial (Clark, 1998). As custodians of ‘higher learning
realm’, higher education institutions (HEIs) across the world have taken up the challenge of
entrepreneurship, HEIs support entrepreneurship education and training and indulge in variety of
knowledge transfer activities that promote entrepreneurship directly (as in academic spin-offs) or
indirectly through research, training and education. Increasingly, much of this ‘indulgence’ occurs at
the regional level where HEIs enter into different relationships with other stakeholders pursuing
economic growth and competitiveness.
Challenges of Nigeria’s Higher Education Institutions (HEIs): Case for Entrepreneurial
University
The higher education institutions (HEIs) in Nigeria comprises of the universities, the
polytechnics/monotechnics and the colleges of education. There are as at present (2015),
46 federal owned, 40 state owned and 61 private universities giving a total of 147 universities
(www.nuc.edu.ng);
25 federal owned, 40 state owned and 29 private owned polytechnics giving a total of 94 polytechnics;
23 federal owned, 2 state owned and 2 private owned monotechnics giving a total of 27 monotechnics
(www.nbte.gov.ng);
83 colleges of education owned by federal, state governments and the private sector respectively
(www.ncceonline.edu.ng).
It is rather unfortunate that none of the Nigerian higher educational institutions is ranked among the
first 1000 universities in the world or even the first 100 universities in the emerging economies.
The challenges of higher education can be summarized into four headings as follows: Access, Quality,
Finance and Management/Governance (William et al, 2003; Bamiro, 2012).
Access
The problem of access to higher education in the country is manifested by the inability to admit all
qualified candidates seeking admission into the HEIs. The Nigerian enrollment ratio for higher
education is too low when compared to other oil producing developing countries such as Indonesia
and Brazil where higher education enrollment ratios are 12% and 14% respectively (Williams et al,
2003).


The rich students have more access to higher education than the poor students due to their

financial capability (Bamiro, 2012).
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Nigeria has become a ready market for the recruitment of children of rich parents by universities from
abroad. This has led to millions of dollars being spent to foreign countries such as Britain, USA, India,
Malaysia, Ghana, etc. by these students (Azania 2010).
Government has not formulated a policy to bridge the gap between the gap between the Polytechnics
and the Universities which would have increased access.
Quality
The quality parameter comes in as a measure of the extent to which HEIs has provided the expected
broad access to skills and competency needed to improve the match between labor supply and demand.
Of paramount importance is the extent to which the curriculum and its delivery have translated to
products meeting demands/satisfaction of both the customers and employers of labour.
Poor linkage between the industry and the universities leading to high graduate unemployment and
underemployment (Akinyemi et al, 2012; Bamiro, 2012; Dabalen et.al,2001).
The HEIs regulatory bodies do not have the resources to embark regularly on accreditation of
programmes run by the institution leading to poor quality of curriculum. Moreover the regulatory
bodies are digressing beyond what they can cater for.
The number of qualified academic staff especially PhD holders are not enough to match the number of
student enrollment (Bamiro, 2012).
Corruption has pervaded the HEIs thereby affecting the quality of education
Finance
The major sources of income to Nigeria HEIs depending on the type of ownership are as follows:
Government /Proprietor Allocation, Tertiary Education Trust Fund (TETFUND), Endowments, Grants,
and Internally Generated Revenue (IGR).
The federal government allocation to the federal HEIs from 2006 to 2008 budget year, the total sum of
N392.9 billion ($1.97 billion) during the period was shared as follows: 68.1% to university, 18.9% to
Polytechnics and 13.0% to Colleges of Education (COEs). The are distributed equitably to the
institutions without regard to their performance, this patern of disbursement does not augur well for
the long term developmental goal of the country. However, is insufficient when compared to other
developing countries (FMOE 2010, Williams et al. 2003).
The institutions does not have financial model to reduce dependence on government single source of
funding thereby ensuring quality. Personnel cost takes the bulk of the funding from the government
and little is left for capital development (Bamiro 2012,
Management/Governance:
Responsive university systems around the world have been moving towards more business – like
forms of management and governance (Clark, 2001). In the process, accountability, quality assurance
and performance monitoring have become more important, and management innovation has become a
permanent quest.
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The institutions have not devised professional management techniques in running the institutions and
the use of management information system is limited. The regulatory bodies of HEIs have not
mounted measures to improve the management of the institution.
The reasons for the institutions not responding to efficient management are due to limited government
funding, capability and rigid internal organizational structures. The rigid internal organizational
structure is present in the regulatory bodies of HEIs which appears to be carrying too many
responsibilities that they cannot take care of. The institutions management follows participatory senate
and committee system which is rigid rather than the effective leaner corporate management which is in
vogue. It is worth nothing that similar institutional rigidities can also be found within the various staff
and student organizations. It must also be recognized that efforts to improve HEIs system management
and governance have been confounded by a pervasive culture of corruption within Nigeria society
which is prevalent in the system.
Entrepreneurial University Models
Guerrero and Urbano (2010) presented a better understanding of the entrepreneurial university concept
by identifying most critical factors that conditioned these missions and proposed a model to measure
the phenomenon empirically in the light of the institutional economics and the resource based view. In
their work, they attempted to fill the gap in the literature by highlighting the interrelations among
environmental and internal factors that conditioned the development of entrepreneurial university with
the teaching, research and entrepreneurial missions that they need to achieve.
The authors grouped the theoretical factors of entrepreneurial university by earlier works published by
previous authors in the literature into environmental factors (formal and informal) supported by
institutional economics and internal factors (resources and capabilities) supported by resource base
view. Resources are all assets of the organization and the capabilities are the exploitation of its
resources to implement its strategies (Amit and Shoemaker, 1993).
Table 1: Main Constructs of the Entrepreneurial University
Entrepreneurial University Mission (UM)
UM_JS
Generate jobseekers
UM_PI

UM_EC

Publishing
papers
with UM_Entre
practical implications
UM_KT
Knowledge transfer (patents, UM_SP
licences,
spin-offs)
UM_SRD
Contribute to regional and
social development
Environmental factors
Formal factors (FF)
FF_RNV
Minimal regulations for new
venture creation
FF_STT
Support for technology transfer

Promote an entrepreneurial
culture
Generate entrepreneurs
Publishing scientific papers

Informal factors (IF)
IF_ETM
Entrepreneurial
teaching
methodologies
IF_FAS
Favorable student attitudes
towards
entrepreneurship
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FF_SNV

Support for start-ups

FF_NES
FF_SP
FF_ECS

Not economical supports
IF_AIE
Science park
IF_ERM
Entrepreneurship courses for
students
Entrepreneurship courses for
academics

FF_ECP

IF_FAP

Favorable
staff
attitudes
towards
entrepreneurship
Appropriate reward systems
Entrepreneurship role models

Internal factors
Resources (R)

Capabilities (C)

R_Human
Human resources
C_History
University history
R_Financial
Financial resources
C_Status
University status
R_Physical
Physical resources
C_Alliances
University alliances
R_Commercial Commercial resources
C_Localiza
University localization
Note: UM university missions, FF Formal factor, IF informal factor, R resources, C capabilities
Source: Guerrero and Urbano 2010
A Guiding Framework for Entrepreneurial University
The Organization for Economic Co-operation and Development (OECD) in collaboration European
Commission (EC) issued “A Guiding Framework for Entrepreneurial Universities” in 2012. The
guiding framework is aimed at higher education institutions in Europe and elsewhere looking for
advice, ideas and inspiration for the effective management of institutional and cultural change. The
study brings together existing available literature and models. It contains statements which are
organized under the following seven areas:
1.

Leadership and Governance

2.

Organizational capacity, people and incentives

3.

Entrepreneurship development in teaching and learning

4.

Pathways for entrepreneurship

5.

University – Business/External relationship for knowledge exchange

6.

Entrepreneurial university as an Internationalized institution

7.

Measuring the impact of the entrepreneurial university

3.

METHODOLOGY

Sample Population
This paper aims to identify the current state of higher education institutions in Anambra State, Nigeria
and potential areas of actions in order to reorient the ones with capacity towards institutional and
cultural change needed in becoming entrepreneurial university. There are two private universities –
Paul University, Awka and Madonna University, Okija; one federal university – Nnamdi Azikiwe
University, Awka; one state university – Anambra State University of Science and Technology, Uli
and one federal polytechnic – Federal Polytechnic, Oko. There are also one federal college of
education – Federal College of Education (Technical), Umunze and one state college of education –
Nwafor Orizu College of Education, Nsugbe. The colleges of education are not part of this study as
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they are affiliated to one university or the other in their award of undergraduate degrees. The sample
of study constitutes five higher educational institutions. These institutions featured in the 2015
webometric world university rankings (www.webometrics.info/en/Africa/Nigeria).
Questionnaires and unstructured interviews were administered to respondents such as Vice
Chancellors, Rectors, Deputy Vice Chancellors, Deputy Rectors, Deans, Heads of Department,
Professors, Coordinators, Directors and Lecturers of these institutions. The respondents are
knowledgeable experts and were chosen using non-probability sampling technique. A total of 220
questionnaires returned were from the following institutions are as follows: Federal Polytechnic, Oko
(institution 1), Nnamdi Azikiwe University, Awka (institution 2), Paul University (institution 3),
Madonna University, Okija (institution 4) and Anambra State University of Science and Technology,
Uli (institution 5)
Sample Questionnaire:
The questionnaire was designed to cover the focus of study adopting “A Guiding Framework for
Entrepreneurial Universities” as a guide. The questionnaire comprised of close ended questions and is
shaped around six sub-sections:
1.

Leadership and Governance

2.

Organizational capacity, people and incentives

3.

Entrepreneurship development in teaching and learning

4.

Pathways for entrepreneurship

5.

University – Business/External relationship for knowledge exchange

6.

Entrepreneurial university as an Internationalized institution

Each respondent was asked to provide binary (yes/no) answers to a set of questions developed around
the subsections mentioned above. Giving the embryonic state of entrepreneurial universities in Nigeria,
the research focus is to access the current state of these institutions and what to be done to reorient the
ones with capacity towards institutional and cultural change in becoming entrepreneurial institutions in
order to re-strategize them in tackling some of the challenges of higher educational institutions in
Nigeria. Table 2 below gives a summary of the findings in terms of the positive responses (yes) given
by the respondents.
4.

FINDINGS AND INTERPRETATIONS

Table 2: Summary of Result
S/
N

Question

Respondents providing positive (yes) answers to the questions asked
Inst. 1
Insti. 2
Insti. 3 Insti. 4
Insti. 5
Respon- No. Of
Fedpoly
Unizik
Paul
Madona Ansu
dents
ResponOko (%)
(%)
(%)
(%)
(%)
(%)
dents

SECTION 1: LEADERSHIP AND GOVERNANCE
1
Entrepreneurship is a major part of 4/34=
18/34=
the university strategy (LGS)
11.77
52.94
2
There is commitment at a high
level
to
implementing
the 8/38=
18/38=
20

3/34=
8.82

4/34=
11.76

5/34=
14.71

3/38=

4/38=

5/38=

16

34/220

3

4
5

entrepreneurial strategy (LGC)
The university has a model for
coordinating
and
integrating
entrepreneurial activities at all
levels across the university (LGM).
The faculties and units have
autonomy to act (LGA).
The university is driving force for
entrepreneurship development in
the wider regional, social and
community environment (LGDF).
Section Mean (percentage)

21.05

47.37

7.90

10.53

13.16

17

38/220

16/80=
20

36/80=
45

6/80=
7.50

12/80=
15

10/80=
12.50

36

80/220

8/57=
14.03

18/57=
31.58

9/57=
15.79

12/57=
21.05

10/57=
17.54

26

57/220

12/76=
15.79

30/76=
39.47

12/76=
15.79

12/76=
15.79

10/76=
13.16

35

76/220

82.64/5=
16.53

216.36/5
=43.27

55.80/5
=11.16

74.13/5
= 14.83

71.07/5
= 14.21

15

31

69/220

13

35

77/220

17.20

13

29/220

22.2

25

54/220

20.60

33

73/220

14.71

16

34/220

18.20

25

55/220

SECTION 2: ORGANIZATIONAL CAPACITY, PEAOPLE AND INCENTIVES
1
The university has a sustainable
financial strategy in place to 11.50
43.50
13
17
support
entrepreneurial
development (OCF).
2
The university’s entrepreneurial
objectives are supported by a wide 20.80
39
11.70
15.50
variety of funding sources/
investment, including investment
by external stakeholders (OCS).
3
There are mechanisms in place for
breaking
down
traditional
boundaries and fostering new
relationships- bringing internal 20.70
13.8
20.7
27.6
stakeholders together (staff and
students) and building synergies
between them (OCB).
4
The university is open to recruiting
and engaging with qualified
individuals with entrepreneurial 29.60
27.8
5.60
14.8
attitudes, behaviours and expertise
(OCR).
5
The university invests in staff
development to support its 27.40
32.80
8.20
11
entrepreneurial agenda (OCD).
6
There are clear incentives and
rewards for staff that actively
support
the
university’s 11.76
52.40
8.82
11.76
entrepreneurial agenda (OCI).
7
The university gives status and
recognition to other stakeholders
who contribute to the university’s 21.8
32.70
5.50
21.80
entrepreneurial agenda (OCSR).

Section mean (percentage)
20.51
36.59
9.52
16.08
17.27
SECTION 3: ENTREPRENEURSHIP DEVELOPMENT IN TEACHING AND LEARNING
1
The university is structured in such
a way that it stimulates and
supports the development of 24.49
61.23
6.12
8.16
0
20
entrepreneurial mindsets and skills
(EDTM).
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40/220

2

3

4

5

6

7

Entrepreneurial training for staff
takes place in all parts of the
university (EDTS).
Staffs take an entrepreneurial
approach to teaching in all
departments, promoting diversity
and innovation in teaching and
learning (EDTA).
Entrepreneurial
behaviuor
is
supported
throughout
the
university
experience;
from
creating awareness and stimulating
ideas through to development and
implementation (pre-business and
business start-up) (EDTE).
The
university
validates
entrepreneurship
learning
outcomes (EDTV).
Engagement
of
external
stakeholders is a key component of
teaching and learning development
in an Entrepreneurial University
(EDTES).
Research results are integrated into
entrepreneurship education and
training (EDTR).

40

60

0

0

0

9

10/220

16

24

24

16

20

11

25/220

32

24

24

0

20

11

25/220

23.53

23.53

17.65

15.59

19.61

23

51/220

21.62

48.65

4.05

5.41

20.27

34

74/220

25

30

15

10

20

18

40/220

12.97

7.88

14.27

8.70

17.39

21.74

31

69/220

5.09

6.78

16.95

26

59/220

0

10.26

30.77

18

39/220

0

0

0

6

14/220

8.12

10.81

0

17

37/220

0

0

0

7

16/220

0

0

0

0

0/220

3.13

6.46

9.92

Section mean (percentage)
26.09
38.77
SECTION 4: PATHWAYS FOR ENTREPRENEURS
1
The university raises awareness of
the
value/
importance
of
developing entrepreneurial abilities 17.39
34.78
amongst staff and students
(PEGA).
2
The university actively encourages
individuals
to
become 20.34
50.85
entrepreneurial (PEIE).
3
The
university
provides
opportunities
to
experience 20.51
33.46
entrepreneurship (PEOE).
4
The university provides support for
individuals and groups to move
from entrepreneurial ideas to 57.14
42.86
action (PEIA).
5
Mentoring by academic and
industry personnel is available 32.43
48.65
(PEM).
6
The university facilitates access to
private financing for its potential 25
75
entrepreneurs (PEAF).
7
The university provides access to
business
incubation
facilities 0
0
(PEBI).
Section mean( percentage)

24.69

40.8
22

SECTION 5: UNIVERSITY – BUSINESS/EXTERNAL RELATIONSHIP FOR KNOWLEDGE EXCHANGE
1

2

3

4

5

6

The university is committed to
knowledge exchange with industry,
society and the public sector
(BEKE).
The university demonstrates active
involvement in partnerships and
relationships with a wide range of
stakeholders (BEPS).
The university has strong links
with incubators, science parks and
other external initiatives, creating
opportunities
for
dynamic
knowledge exchange (BEIE).
The
university
provides
opportunities for staff and students
to take part in entrepreneurial
activities
with
business/the
external environment (BEOS).
The
university
specifically
supports staff and student mobility
between academia and the external
environment (BESM).
The university links research,
education and industry (wider
community) activities together to
affect the whole knowledge
ecosystem (BEIC).
Section mean (percentage)

16

60

6

8

10

23

50/220

16.95

40.68

15.25

13.56

13.56

27

59/220

0

0

0

0

0

0

0/220

27.03

24.32

12.16

16.23

20.27

34

74/220

37.04

33.33

11.54

15.39

0

24

52/220

0

100

0

0

0

3

6/220

16.17

43.06

7.49

8.86

7.31

SECTION 6: THE ENTREPRENEURIAL UNIVERSITY AS AN INTERNATIONAL INSTITUTION
1

2

3

4

5

Internationalization is a key part of
the university’s entrepreneurial
strategy (IUES).
The university explicitly supports
the international mobility of its
staff and students (including PhD
students) (IUMS).
The university seeks and attracts
international and entrepreneurial
staff (including teaching, research
and PhDs) (IUIE).
The
university
demonstrates
internationalization in its approach
to teaching (IUAT).
The university, its departments and
faculties actively participates in
international networks (IUIN).
Section mean (percentage)
5.

27.12

40.68

10.17

13.56

8.48

27

59/220

28.57

51.43

0

5.71

14.29

32

70/220

24.49

24.49

6.12

24.49

20.41

22

49/220

23.08

46.15

15.39

15.39

0

12

26/220

22.22

44.44

0

14.82

18.52

25

54/220

25.10

41.44

6.34

14.79

12.34

INTERPRETATIONS
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Entrepreneurship and new courses are offered in the curricular of these five institutions aimed towards
enhancing employability of their students. Entrepreneurship is not contained in the mission/vision
statement of these institutions. The two federal owned institutions – Nnamdi Azikiwe University,
Awka (36/80) and Federal Polytechnic, Oko (16/80) performed better in having a model for
coordinating entrepreneurial activities. The two institutions with the aid of funding from the private
and public sectors have a good centre of entrepreneurship; however, there are no technology transfer
offices. The survey revealed that in the five institutions there were no incubation facilities on ground;
hence the least variable (0%). The centers has the role of coordinating the entrepreneurship
programmes in the institutions. However, these centers of entrepreneurship have operational and
management deficiencies, as Darma (2014) observed,
‘the nature and content of curriculum for teaching entrepreneurship education in Nigerian universities
appear to be over generalized in terms of nature, content and character of skills required for different
components of undergraduate education disseminated for our students’.
The institutions are not showing leadership in entrepreneurship development in the wider, regional,
social and community environment as little or no partnership are maintained with the external
stakeholders. The institutions enjoy administrative autonomy particularly the federal government
owned ones but do not have financial autonomy. The government owned institutions depends on
public funding to drive their entrepreneurial strategy. There are no clear incentives for staff who
actively supports the institutions entrepreneurship agenda. Traditional approach in teaching using
formal methods are still prevalent and entrepreneurial approach using informal methods are not
emphasized.
The institutions do not provide adequate opportunities and facilities for individuals to move ideas into
action. The mechanism for exploiting entrepreneurial opportunities with commercial and industrial
partners are not efficient and in some institutions are non-existent. The institutions appear to be
international but not entrepreneurial as they support international mobility of its staff and rarely of
their students.
Commitment to implementing entrepreneurial strategy is not yet strong as it is not driven from the top
management. Autonomy between faculties and departments are not yet strong as there is centralization
of authority in the running of the institutions. All the institutions except Nnamdi Azikiwe University
have minimal interaction with external stakeholders. Nnamdi Azikiwe University recently established
centre for industry linkages to facilitate interaction with the industry. The government owned
institutions provide opportunities for academic staff through TETFUND for doctorate and masters
degree scholarships (32%). The students in the institutions are not provided with such opportunities of
international mobility. There are no professors of entrepreneurship in the five institutions; hence the
government owned institutions have some of their academic staff pursuing doctorate degrees in
entrepreneurship in universities abroad TETFUND scholarship.
6.

CONCLUSION
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The survey reveals that the two federal owned institutions are in better state of being reoriented into an
entrepreneurial university. They are however still on the initial stage (Guerrero and Urbano, 2010) as
there are still impediments that need to be dealt with. The paper concludes as follows:
The institutions especially Nnamdi Azikiwe University and Federal Polytechnic Oko which already
had a model for driving entrepreneurship strategy should drive it from the top level management. The
centres of entrepreneurship should be reorganized to reflect global best practices. Interaction with
external stakeholders such as National Technology Incubation Centre is encouraged. The mission
statement of the institution should be changed to contain entrepreneurship drive. The top management
should adopt business approach in running of the institutions. Autonomy should be given to the
faculties and departments, and decentralization of authority should be adopted in their governance.
The institutions, especially the government owned ones should adopt the full cost approach in
financial management. The government should abolish the law stopping federal government
universities from charging fees. As Burton (2001) observed,
‘Let us be clear: a high degree of financial dependence on a single mainline source is a flawed way to
construct a self-reliant university’.
The lack of financial autonomy affects the institutions ability to attract and retain the right personnel.
At the same time the institutions should introduce emerging courses such as social entrepreneurship as
there are both local and international bodies who are ready to give financial support for such
programmes. The institutions should provide the platform for various faculties and departments to
collaborate to provide multidisciplinary solutions to society’s problems thereby breaking the
traditional walls among them. There should be incentives and rewards for staff and external
stakeholders who contributed the institution’s entrepreneurship agenda. The institutions should seek
for international collaboration with entrepreneurship foundations to assist them in driving their
entrepreneurship agenda. The government should grant autonomy to the institutions, removing
interference from regulatory bodies such as NUC, NBTE hindering the institutions to drive the
entrepreneurship agenda.
The academic staff of government owned institutions who are pursuing doctorate degrees in
entrepreneurship abroad will help in developing entrepreneurial mind-sets and skills when they
complete their studies and resume their duties. The institutions should use informal methods of
teaching entrepreneurship such as mentoring, case studies, simulations etc. Federal Polytechnic Oko
has an active SIFE club which should be strengthened. Students should be encouraged to form start-up
firms. The regulatory bodies of higher education such as NUC and NBTE should grant autonomy to
institutions to validate their curricular and only act as watch dogs giving guidelines. This will enable
the institutions to keep curricular up-to-date with research findings.
The two federal owned institutions; Nnamdi Azikiwe University and Federal Polytechnic Oko should
have a formal partnership with nearby National Technology Incubation centre in order to provide
opportunities for technology transfer. Staff training in institutions abroad that have had successful
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technology transfer offices. The institutions should regularly organize events where prospective
entrepreneurs should interact with private financiers. Formal partnerships with the industry and
successful entrepreneurs should be strengthened in the institutions. This will provide access to
mentoring and exposure to challenges in the environment to the students and staff.
The two federal institutions that seem to have the capacity should have formal partnership with the
nearby National Technology Incubation centre and other successful technology transfer institutions
abroad. Staff should be trained abroad on how to run an incubation centre. The centres of innovation
and entrepreneurship should be restructured to have a department for industry linkages. The industry
department should link the institutions research with the wider community to affect the whole
knowledge ecosystem. The staff of the institutions should be provided opportunities for mobility
between the academia and the external environment through granting of sabbatical leave. The
universities should be allowed by the regulatory authorities to increase the duration of exposure of
students to industrial training.
For the institutions to be entrepreneurial, internationalization must be integrated into their strategy.
Centre for international cooperation should be created to strengthen the internationalization approach
in teaching and ensure active participation in international networks by the institution. The institutions
should be granted autonomy by the government in recruiting capable persons from the industry both
locally and abroad. The students of these institutions should be employable if they adopt
internationalization in its approach to teaching. The institutions should modernize their pedagogy by
adopting online platform in deploying their programs thereby addressing the access problem in
Nigeria higher education institutions.
7.

POLICY IMPLICATIONS

The regulatory bodies of higher institutions; NUC and NBTE should change their policy that aims at
having uniform higher education institutions instead they should give guidelines as to minimum
standard required and act as facilitators. The management of these institutions should be given
autonomy to adopt business approach in running the institutions.
The federal government policy barring collection of fees in its institutions should be abolished and the
institutions should adopt full cost approach in financial management. The institutions also require
autonomy in setting the curricular instead of being done centrally by the regulatory bodies, this will
help the institutions keep curricular up to date with research findings. Government both at federal and
state levels should put up legislations and policies to promote linkages between HEIs, research
institutes and industry. Policies should be put in place to discourage the activities of entrepreneurs
whose activities are detrimental to the uptake of higher education institution’s research and
innovations through taxation. Government should enact legislation to merge National Technology
Incubation centres with the nearest HEIs.
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Further Research
Research on the higher education institutions in the six geo-political zones of Nigeria to determine
their individual capacity to shift to the entrepreneurial university status.
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1.

Introduction

The main purpose of the Triple Helix Model is to examine the interactive role of higher education
within the creative system, and also using the cases research in China to generalize the progression
within the Triple Helix Model. As the Knowledge Economy time comes, the way of approaching the
goal of collaborative innovation and between national and regional economic growth have caught the
eyes of theorists and practitioners. The university, industry, and government interaction has become
the key of western collaborative innovation, and it definitely will be strength of economic growth and
social developing in China. The search of the Triple Helix Model is based on university, industry, and
government discussing the interactive role of higher education within the model. The
Industry-academy cooperation is the third mission of university except the education and investigation.
The university is the source of modern idea and creativity, therefore boundary science and the
potential of industry are also closely bound to each other. Regarding to the cradle of industry, the
university is a kind of institution of extending the teachers and students’ intelligences, commercial
adventures. Also university crew are able to make good use of time and equipment to achieve the
sovereignty of science research.
This article analyzes the various cases in different cities and systems between three sciences based
park, including BUAA University, Xi'an Jiaotong-Liverpool University, and Shanghai University
science based concluding the observations of operating Triple Helix Model of higher education in
modern nation. However, the Triple Helix Model declares that higher education is progressively
extending from “university” to “education”. The education should not just simply symbolize the
university education, the ability of education should contains “knowledge integration”, and it spreads
out the method after knowledge integration innovation and provides better organization development
in the neighborhood.
Later this article will discuss the literature of the Triple Helix Model and explain the method of study
comes with the operations of individual cases analyzing and generalizing in China as conclusion.
2. State-of-the-art: Interaction Role of Higher Education in Triple Helix Model
Etzkowitz and Leydesdorff [1][2]notices the University-Industrial Double Helix has processes to
University-Industry-Government Triple Helix interaction. Therefore they suggest the creative model
theory of Triple Helix, (TH) composing with university, industry, and government. The model’s figure
is showing below:
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Figure 1 Triple Helix Model
The Triple Helix model reveals that government, industry, and university can not only retain their
individual existence but also interact with each other tightly. So this three helix are capable to boost
the development of creative system with close bonding and interaction.
Therefore Henry Etzkowitz and LoetLeydesdorff continued to do the research to make the meaning of
the triple helix perfect and illustrated the structure model.
The Triple Helix Model is based on the interaction between university, industry, and government;
three individuals contains not only the innovational resource in its horizontal loop but also the vertical
creative path within as the result of historical progress. The Triple Helix Model symbolizes the
essence in a simplest way to express. Even though, the main idea of the Triple Helix Model is
composed with university, industry, and government of these three unique individuals and having their
own function, however they can still present part of the task from other institution between three.
Triple Helix Model supposes that university, industry, and government are able to function of “other
institution between three”, their interaction brings out the university science based park, business
incubator, and some joined enterprise system. Nevertheless, there is no such a chain between three in
the least. [3][4] Base on the Triple Helix Model, we are able to recognize the times of regularity of
regional creativity by the numerous changes of combining relations of university, industry, and
government.
Ye, Yu and Leydesdorff[5]compares the influence of the interactive information sharing between
university, industry, and government in most of the nations from the internet science data. The
consequence reveals that the triple helix combination of university, industry, and government will
constantly decrease as time goes by, and some of the nations are even remain unequally power.
Unfortunately, the globalization has weaken the relations between triple helix. From mid-1990, it was
anticipated that national system had been seriously separated, and the developed countries’ effect of
globalization were absolutely worse than developing countries. Now days, Chinese Academy of Social
Sciences, CASS is starting to transform from public affair to science research, anyhow China will
definitely have immeasurably position in globalization without a doubt.
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Tuunainen and Kantasalmi[6]regards the collaboration between university and society and the
direction where will proceed. University is now defined as knowledge society in central institution.
Their function is providing knowledge of science technology to teach people, serve the society, and
ease the social problems. University has reached their goal in the uncomplicated way. Meanwhile, the
individual institutions like science, university, government, enterprises, and nongovernmental society
announce that the university and science have changed many theory definitions. The primary point of
these theories is triple helix relations between university, industry, and government. The Triple Helix
Model also advocates urging the interaction between university, industry, and government has
initialized a new research. This act not only helps pushing knowledge establishing but also attending
to acquire the capability of the commercial products. The author points out the empirical practices
from the Triple Helix Model to aid some of the modern multitasking and internal ironic research
universities adapt and send feedback.
Chung [7]has made Triple Helix Model complete in Asia. The theory focuses on examining the
characteristics of the scientist in the Asia area by their dependability, outstanding journal, and
international linkage, then expresses their articles of theory by giving speaking and internet. This study
examination brings out the growth tendency of most remarkable Triple Helix scientist, journal, issues,
and research trend in Asia suggesting more profound and horizontal long-term creative research.
Cai[8]investigates the real implement of Triple Helix Model in China, understanding the promoting
and opposing situations of developing of Triple Helix Model. Suggestion for research, China has to
adjust the system circumstance to help the element of Triple Helix Model operating well if they want
to promote the creative policy. Nevertheless, China is also need to establish its particular system
circumstance.
According to the data, Kim, Kim[9] and Yang verifies the effect of Triple Helix Model
enterprisesfunding activities, and also they investigates the consequence of funding and closing
enterprises in America. The study tells that industrial research expenditure aids the regional companies
establishing with remarkable function. The research of university and government also indirectly
complex help to affect the birthrate of regional companies. The university and industry’s research
strengthen the companies constantly evolution. More than that, higher education, lower rate of tax, and
better living condition (good quality of living circumstance, lower house rent, and high health
insurance ratio) also help the enterprises funding. As a result the synergy of university, industry, and
government really positively affect the company founding ratio in the higher enterprises funding
activities areas are.
Etzkowita[10]even points out that the Industry-academy cooperation is “the third mission” of
university except the education and investigation. “University-Industry-Government” apply their own
particular functions and emphasize the interaction which is the crucial key of enhancing the
performance of collaborative innovation. The universities that the Triple Helix Model mentions are not
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just the universities with major purpose of education and research because they are entrepreneurial
university.
Entrepreneurial university is the productivity of Triple Helix Model, taking a stand of aggressiveness
and creating idea, it makes knowledge industrialized and innovated to make the university knowledge
and industry operations bond to each other tightly. Etzkowitz[10] supposes university has four points
of view in this cooperated innovational structure:
First, the fundamental idea of university is to educate students. The massive resources of students are
the innovational thoughts and movement.
Second, the university borderline science is relevant to industry.
Third, the university provides industry incubators, it extends teachers and students’ intelligences and
commercial adventures to fund a supportive structure.
Fourth, university crew are able to make good use of time and equipment to achieve the sovereignty of
science research.
Concluding the emphasis upon, university is a stable institution occupying a important position of
long-term growth.
As a result, university has become the resource of recent technic and knowledge, and both of them are
the elements of economic productivity. The university culture establishing encourages teachers and
students publish their science research achievement, then they can operate their research on
commercial to make profit and make their knowledge capitalized in order to gain the research budget
from companies. Thus science knowledge and commercial is perfectly cooperate with each other
without any controversial arrogant.
3. Methodology
In this section, the research will take two methods. First, using the qualitative research of Unstructured
Interview to investigate the cases of three national university science based parks. Then operating the
inductive reasoning method to understand the role of higher education in China in Triple Helix Model.
In this chapter, the selection criteria of research subjects are the leaders and general managers from
three national university science based parks. Working more than five years is part of the requirement
to make sure they are all clearly acquainted with the science based park. In addition, the research
samples in this chapter, BUAA University is the highest prize of all science based park performances.
It was well known as the best performance and largest scale national science based park. Another
sample is Xi'an Jiaotong-Liverpool University which is an allochthonic operation and having quite
good scale of national sciences based park, and the cooperated company dominates the all operation.
For all university science based park, this is a rare case of dealing with allochthonic government and
administer the structure management.
Xi'an Jiaotong-Liverpool University is invested and operated by Xi'an Jiaotong- University Suzhou
Academy incorporation. Lastly, the middle scale sample is Shanghai University. Recently this
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university receives the government policy to extend into creative industry and become a fluctuating
national science based park compare to other science based park.
These are different university, regional, and system national university science based park.
This research selected diverse only related to industrialized cooperating system in Shanghai B
university science based park and related to industrialized system merging with science research in
Suzhou and BUAA University science based park. Due to university science based park in Shanghai
doesn’t want to reveal its name, so in this chapter the science based park in Shanghai is called
Shanghai B.
Official Interviews with University Science Based Park Table
Name/code

Location
size

Quantity of
company
Characteristic
of science
based park

Xi'an
Jiaotong-Liverpool
University Science
Based Park
Suzhou
53,000 (M)

Shanghai B university
science based park

BUAA University
science based park

Shanghai
10,000 (M)

130 companies or so

400 companies or so

Beijing
190,000 M1
(Will extend to
300,000 in 2015)
236 companies

Rarely extreme：A rare
case of dealing with
allochthonic
government and
administer the
structure management.
；Xi'an
Jiaotong-Liverpool
University is invested
and operated by Xi'an
Jiaotong- University
Suzhou Academy
incorporation
6 years

Various possibility：
s；Recently this
university receives the
government policy to
extend into creative
industry and become a
fluctuating national
science based park
compare to other
science based park.

Significant: In 2011
year, it was well
known as the best
performance and
largest scale national
science based park.

Term of
7 years
14 years
general
manager
In order to assure the utility and credibility, the scientist ensures the science rationality with construct
validity, internal validity, external validity, and credibility. Thus, in this chapter scientist adopts three
methods based on data collecting, tracking research, and profound interviews to investigate the
collaborative innovation cases from university science based park, research institution, company, and
government. These three primary data resources in this research to assure the massive data of business
can mutual complement and cross validate[11].Avoiding the collaborative deviations, increase the
samples will help the construct validity
This search uses the method of Semi-stuructured interview in order to prevent the interviewee from
being awfully casual. Therefore the interview will prepare the opening question before the interview
including the research purview and ask questions in the way of broad-brush style through the
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unofficial interview. The interviewer is able to adjust his/her temple nimbly depends on the real
situation. In one hand, interviewee is able to respond well. In another hand, the interviewer can avoid
the content of the interview changes to other subject. Throughout the interview by systemically
questioning, and essentially closely ask and interrupt will also help the interview goes further
profound to the research objective. In the respect of data arrangement, the scientist organizes the
interviewing notebook then inducts the records of important information. Therefore reorganize with
the voice record and coding the interviewing documents.
4. The findings and interpretation
This section is based on the research method to interview and obtain the conclusion, and introducing
the role of higher education in Chin in Triple Helix Model.
According to the research interviews from three science based parks in China, noticing that university
only plays a role of science research and developing if only defines the word of university. Moreover,
part of the university science research can successfully operating Industry-academy cooperation with
enterprises, but even more science researches are out of touch of market demand. The characteristic of
Industry-academy cooperation is based on the basis, the continuity is not guaranteed. The Triple Helix
Model emphasizes a structural system of mutual complement but continually cooperation is even more
important. Suzhou science based park proposes that the verifiability from the government has
progressively regarded the cooperation with companies. This might change the applicability of science
research in long-term. With the aid of industrial cluster large scare and the regional group of all kinds
of the companies, the science research and the market combine tightly in Beijing science-based park.
Observing and analyzing the general manager at the interview from three national science based park,
although all of the science based park are partly or not even transform into Triple Helix Model, this
research has found that each innovational subject of various science based park in the Triple Helix
Model has extended with different level from “university “elongates to “ education ”. Education
should not simply symbolizes the education of university, it should be an ability to “knowledge
integration”. Innovating the knowledge integration then operate the media. However, this knowledge
integration is not limited by university, the industry and government are also able to operate the
knowledge integration.
Therefore, the researcher notices that the level of importance related to innovation effect, function, and
existence of role are quite different between university, industry, and government. Their collaborative
innovations are disparate as well. The university B science based park used to rely on science research.
Occasionally the government takes the lead to change, and the university B will enter the new model
of government industrial science research or Triple Helix Mode. The innovation model of Xi'an
Jiaotong-Liverpool University Science Based Parkis based on the collaborative innovation of
government industrial science research Xi'an Jiaotong-Liverpool University Science Based Park. At
last, BUAA University science based park develops very fast, its science based park is very close to
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the basis of Triple Helix Mode, however its general manager does not familiar with Triple Helix
Model.
If it is possible to systemically make these university science based parks understand entirely and
operate the Triple Helix Model, the researcher believes that it will have absolutely great help for
collaborative innovation of all kinds of innovative subjects especially university. This will also bring
up the development of regional innovation, economy, and the growth of society.With the numerous
benefits, China may consider and establish the Triple Helix Model to national science based parks, or
straightly build the first science based park based on the Triple Helix Model as the classic example.
Looking forward to see the model will exist and help local government attempting to develop creative
cities, innovative ecological system, ecological park, and ecological city.
5. Conclusion and policy implications
From the site of historical literature, discussing the interactive role of higher education in Triple Helix
Model and using the interview individual cases and induction to discuss and analyze the effect in
China. With the research data from Xi'an Jiaotong-Liverpool University Science Based Park, Shanghai
B university science based park, and BUAA University science based park, many cases research
indicating the various powerful of national science based park has accelerate the company funding and
innovation, it push forward the whole performance of collaborative innovation. The research also finds
that the Triple Helix Model is transforming from university (U) innovative subject to education (E-U).
The research notices that the meaning of education is not the classical university subjects, it’s more
like the internal innovative subjects, and between intelligent people in Triple Helix Model where a
platform of knowledge integration for knowledge creating, recomposing, and transfer. The researchers
declares that an obvious and collaborative need that the Borderline Science and marketing science are
not only the traditional educational subject. Lastly, some of the science based park emphasizes the
spreading, foreign teaching, and foreign exchange. The changes of their treatment of education is
relevantly in accordance with the historical literature.
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The Path to Innovation in Innovation – the Empirical Evidence of
Entrepreneurial Universities in East Asian Economy
Sub-Theme: University economic impacts
Abstract ：Universities, of which the original mission is education, had used to be peripheral to the
promotion of innovation; however, after the two academic revolutions, they underwent the
incorporation of research and a role in economic development respectively, as additional academic
missions. Subsequently, universities have increasingly become crucial in the process of innovation,
resulting in the global phenomenon of “university entrepreneurship”, and the growing level of
industry-academia collaboration has been in parallel with the growing volume of studies on
entrepreneurial universities. Nonetheless, the literature mainly focuses on the studies of the United
States, United Kingdom, and continental Europe but rarely on East Asian countries; as for the topic of
“Innovation in Innovation”, a platform for the creation of new organizational formats to provoke
innovation, past studies primarily sheds light on the hybrid or tri-lateral organizations such as
technology transfer office, industrial liaison office, incubator, and science park. This study found that
a new process of industry-academia collaboration arises in Eastern Asia, through a creative way of
organizational design and as a synthesis of elements of triple helix model, successfully facilitates the
establishment of more hybrid and tri-lateral organizations, and becomes the backbone of
entrepreneurial universities. This paper examines these new organizational structures and
functionalities, explores their roles in the universities’ interaction with industries and government, and
investigates how they effectively resolve the obscurities in the industry-academia collaboration
activities to be the main driving force for innovation.
Keywords: entrepreneurial university, industry-academia collaboration, innovation, knowledge
capitalization, university-industry-government (U-I-G) relations
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1.

Introduction

Knowledge has increasingly become the primary force stimulating economic development in addition
to the traditional factors of capital, land, and labor. The typifications of Mode 2 ( Gibbons et al.,
1994 ), triple helix ( Etzkowitz and Leydesdorff, 1998 ), and the National System of Innovation (NSI)
( Lundvall, 1988 ) are the indications of flux, reorganization, and the enhanced role of knowledge in
the economy and society ( Etzkowitz, 2000 ). Previously, knowledge was typically produced in
scientific institutions and organized based on scientific disciplines, and its locations, practices, and
principles are more heterogeneous, particularly regarding applications and in transdisciplinary
collaboration ( Hessels and Lente, 2008 ). According to the concept of Mode 2 theory, the triple helix
model emphasizes the dynamics of three interdependent institutional spheres, that is, universities,
industry, and government, co-evolving in a spiral model of innovation to facilitate the capitalization of
knowledge. The NSI considers industry to be the primary sector and government and universities as
supporting factors, regards new product development as the essence of innovation, and is a unique
case of the triple helix model ( Etzkowitz, 2003a ).
Previously, universities were considered peripheral to innovation. However, in the late nineteenth
century, universities underwent the first academic revolution, where research was adopted as an
academic mission in addition to teaching ( Storr, 1952 , Metzger, 1955 , Veysey, 1965 , Jencks
and Reisman, 1968 ). This was followed by a second academic revolution, namely, the assumption of
responsibility for economic growth, which was integrated with the previous two missions.
Subsequently, with the implementation of an entrepreneurial academic format, universities have
played an increased role in establishing firms for higher employment and industrial productivity
( Etzkowitz, 2002 ). Furthermore, governments worldwide are emphasizing the potential of
universities as an economic growth strategy to invigorate innovative environments and to establish
regimes of knowledge-based economic development, and as a result, entrepreneurial universities,
which are a transition of an academic paradigm, have become a global phenomenon ( Etzkowitz et al.,
2000 ). For example, after the Bayh-Dole Act of the United States, in parallel with its counterparts in
Europe, had taken hold in 1980s, notably soared the level of the industry-academia collaboration as
well as the volume of scholar literature on university entrepreneurship, particularly in the United
States and the United Kingdom ( Rothaermel et al., 2007 ). However, the literature on the
industry-academia collaboration in East Asian countries focuses sheerly on, in respect of universities,
their potential for the commercialization of the knowledge commons and their networks with
industries and governments ( Hershberg et al., 2007 ); with respect to countries, especially in Japan,
where the topics encompass the formation of the laws that facilitated technology transfer from
academia to industry ( Fujisue, 1998 ), the formality of the industry-academia linkages in pre-war and
post-war eras ( Etzkowitz et al., 2000 ), the roles of intermediary agents and barriers of technology
transfer ( Collins and Wakoh, 2000 ), and the impact of industry-academia collaboration on
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technology-based start-ups ( Motohashi, 2005 ).
This study explores the industry-academia collaboration process and investigates the promotion of
innovation at two local leading universities in Taiwan by using the theory of triple helix model and the
perspective of entrepreneurial universities. Based on the analysis, a new form of “Innovation in
Innovation” is found to take hold to effectively resolve the obscurities occurred during the
industry-academia collaboration process, and resulted in the implications for government policies. The
remainder of this study is divided into eight sections. Sections 2 and 3 constitute a literature review of
the theories of triple helix model and entrepreneurial universities. Section 4 explains the research goals
and methodology. Sections 5, 6 and 7 describe the case study, including U-I-G relations in Taiwan, the
two local entrepreneurial universities, and their specialized organizations responsible for
industry-academia collaboration. Section 8 contains analysis and findings. Section 9 outlines the
research contributions and policy implications for government.
2.

The Triple Helix Model

The triple helix model affirms that U-I-G interaction is of critical importance to innovation in a
knowledge-intensive economy. Universities are the source of knowledge and technology; industry, the
locus of production; government, the basis of contractual relations to stabilize interactions and
exchange. Industry and government are the primary institutions fulfilling crucial purposes in society,
and universities have been elevated to an equivalent level, in contrast to previous institutional
configurations where they possessed a subordinate status.
Triple helix models represent the transformation in the relations between universities, industry, and
government as an evolution of the innovation system. There are three triple helix models (Table 1)
( Etzkowitz, 2003a ). First, a historical condition, known as the statist model, denotes a situation where
the state encompasses academia and industry and regulates their relations. Strong examples of this
model are the former Soviet Union and some Eastern European countries, where socialism prevails;
weaker examples include some Latin American countries and, to an extent, Norway. Second, the
laissez-faire model involves separate institutional spheres with strong boundaries and highly confined
interactions, as embodied in Sweden with the famous Research 2000 Report, and in the United States
with its various reports from the Government-University-Industry Research Roundtable (GUIRR) of
the National Research Council ( MacLane, 1996 , GUIRR, 1998 ). Third, there is a movement for a
new global model of the dynamics of innovation, prominently featuring a knowledge infrastructure
with overlapping institutional spheres; it is called the triple helix model, comprising four specific
stages ( Etzkowitz et al., 2000 ). The first is the internal transformation of each helix; for example,
development of lateral connections between companies through strategic alliances, knowledge
capitalization by universities as economic development missions, and government’s assuming the role
of a public venture capitalist. The second involves the mutual influences of each helix; for instance,
governments of Sweden and the United States respectively have established indirect industrial policies
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by revising regulations of intellectual property ownership to facilitate the transfer of knowledge and
technology from persons or government to universities. The third is the creation of a novel overlay of
trilateral networks and organizations from interactions among these three spheres, which
institutionalize and reproduce interfaces, as well as encouraging greater creativity within organizations
and regions; this is exemplified by the New England Council for large and small firms, government
agencies and academia, the Joint Venture Silicon Valley Network, the New York Academy of
Sciences, and the Knowledge Circle in Amsterdam. The fourth is the recursive effect that triple helix
networks have on their originating spirals and society. One effect can be observed within science itself
( Merton, 1942 , Etzkowitz, 1998 , , ,
In contrast to the NSI, where each institutional sphere operates with a single axis, triple helix model
institutions operate on two axes: an X axis, where they play traditional roles, and a Y axis, where they
play novel roles. This demonstrates the essential characteristic of triple helix models: they encompass
old and new roles and relations between each institutional sphere, performing multiple functions
without the original role being degraded or hindered.

Table 1. The Three Triple Helix Models
3.

The Entrepreneurial Academic Paradigm

The effect of the four stages of the triple helix model has encouraged the emergence of an
entrepreneurial culture within academia, introducing entrepreneurialism and affecting the educational
and research missions of higher education institutions (HEIs). However, some academics view the
entrepreneurial paradigm as a threat to the traditional ethos of universities ( Pelikan, 1992 ), and some
oppose it ( Brooks, 1993 ) or insist on encapsulating it in a specific class of institutions of higher
learning to prevent the interference of intense pecuniary interest in the role of universities as an
independent critic of society ( Krimsky, 1991 ). Others conservatively advise that universities fulfill
their third mission of economic development by limiting themselves to education and research( Sorlin,
2002 ). Despite these perspectives, the momentum of development toward entrepreneurial universities
is significant.
The concept of an entrepreneurial university, retaining the traditional academic roles of reproducing,
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extending, and placing knowledge in a broader context to provoke innovation, has developed four
evolutionary processes that incorporate emergent structures and mechanisms. The implications and
corollaries are described below ( Etzkowitz et al., 2000 ).
3.1 Internal Transformation
Traditional academic tasks are reorganized and expanded. Thus, teaching, which was affected by
research during the first academic revolution, is expanded by students testing their academic
knowledge in the “real world” and acting as intermediaries between universities and other institutional
spheres. The corollary is the revision of existing tasks by reinterpreting and expanding traditional
functions and roles. For example, professors persuade students to serve as interns in companies to gain
practical experience. Although controversies arise, new rules and roles are defined and legitimized,
and the university reformulates its mission to incorporate the entrepreneurial paradigm.
3.2 Transinstitutional Impact
The institutional spheres of industry and government develop similar intermediary capabilities in
parallel, constituting a new equilibrium of overlapping institutional spheres in which collaboration and
rules for interaction are more easily understood and negotiated. Hence, the corollary is stabilization,
institutionalizing formats for collaborative arrangements.
3.3 Interface Processes
An enhanced capability for intelligence, monitoring, and negotiation with other institutional spheres is
required. Mid-level organizational linkage enables the university to identify the confluence of interest
between external organizations and their academic counterparts. Interface specialists take an
intermediary role, with counterparts in government and industry, to facilitate interactions such as
making introductions, organizing discussions, and negotiating contracts. Consequently, the corollary is
centralization and decentralization: faculty and technical personnel are assigned to evaluate the
commercial salience of research findings and encourage interaction with external partners.
Centralized interface capabilities (e.g., technology transfers and university spin-off offices) play a
leading role during the early stages of the entrepreneurial paradigm in academia.
3.4 Recursive Effects
The university, as an entrepreneur, develops capabilities to assist in the creation of new organizations,
including firms based on academic research, leading the establishment of regional organizations, and
bringing together various institutional spheres to generate innovation. As a result, the corollary is
trilateral organizations: these interface capabilities add to the likelihood of collaboration in creating
new cross-organizational and cross-institutional entities, such as centers with diverse members from
various universities, or from companies and government laboratories, as well as joint ventures among
companies.
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4.

Goals and Methodology

This study focuses on the industry-academia collaboration in universities; as a result, it is essential to
gain a general understanding of the context of the universities and the whole country ( Fisher and
Atkinson-Grosjean, 2002 , Liefner and Schiller, 2008 , Martinelli et al., 2008 ). In this analysis, the
theory of triple helix model was adopted to examine the industry-academia collaboration activities in
Taiwan to examine the obscurities, and the concept of entrepreneurial universities was also employed
to observe how universities, through dedicated organizations, interact with industries and government
to stimulate innovation, and therefore to uncover the best practice to solve the aforesaid obscurities.
Among the more than 160 universities in Taiwan, National Taiwan University (NTU) and National
Cheng Kung University (NCKU) were selected as the research subjects owing to the following reasons:
first, from the perspective of academic rankings, they are the most prestigious comprehensive
universities in Taiwan, having the widest range of departments; second, in respect of performance on
industry-academia collaboration, they have been recognized for exceptional achievements in past
evaluations conducted by the Higher Education Evaluation & Accreditation Council of Taiwan
(HEEACT); third, in relation to regional development, they are respectively located in northern and
southern Taiwan, forming comprehensive innovation systems, and being inseparable from
developments in the regional economy. These two universities serve as a representative, and provide
an overview, of the whole industry-academia collaboration in Taiwan.
NTU and NCKU have founded specialized organizations for industry-academia collaboration: the
National Taiwan University Center of Industry-Academia Collaboration (CIAC) and the National
Cheng Kung University Research and Services Headquarters (RSH), respectively. The characteristics
of NTU and NCKU regarding location, size, directions of academic development, and focuses differ
greatly; as a consequence, we utilized eight indicators of three dimensions to analyze both the
universities and the dedicated organizations. The first dimension was the foundations of
industry-academia collaboration, including history and culture, units and systems promoting
industry-academia collaboration, and school policies; the second was the environment for
entrepreneurship, concerning entrepreneurial activities and mechanisms, alumni’s entrepreneurship
and feedback, and venture capital’s participation; the last one was external interactions, such as
alliance forging, incubation effectiveness, enterprise donations, and funding research. All the
analyzing process is illustrated in the research framework in Table 2, and the corresponding sections
were marked as well.
In order to probe the real situation, the method of multiple sources of evidence was applied for data
collection. First of all, we held interviews with the vital directors and managers of the CIAC and RSH;
furthermore, we hosted high-level seminars on Taiwan’s industry-academia collaboration to acquire
invaluable opinions from various experts, such as the heads of the CIAC and RSH, their counterparts
in other top universities, government officials and ex-governmental ministers; last, secondary data like
self-assessment reports, intramural journals and reports, introductory videos, as well as information
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from news and on websites were collected.

Table 2. Research Framework
5.

University-Industry-Government Relations in Taiwan

As the universities continue to interact with industries and government, the relations increasingly
become sophisticated and could be categorized into four main stages: internal transformation of each
helix, taking the role of the others, the creation of an overlay of trilateral networks, and the recursive
effect of knowledge capitalization ( Etzkowitz, 2003a ). In accordance with our observations in
Taiwan, a similar pattern of the evolution of U-I-G relations was found to be the exemplar.
5.1 Internal transformation of each helix
The first stage of a triple helix model is the internal transformation of each helix ( Bernasconi, 2005 ,
Razak and Saad, 2007 , Guerrero et al., 2013 ); it can be implemented during the initial stages of
industry-academia collaboration in Taiwan. Taiwan has promoted a series of economic policies since
1970, including the “10 Major Construction Projects,” to mitigate the possibility of an oil crisis
causing an economic recession. In 1980, Taiwan’s government established the Hsinchu Science Park
to support integrated circuit, personal computer, and other high-technology industries; thus has
successfully transformed from an agricultural economy into an economy based on technology
industries. In 1990s, the founder of Acer Computers Inc., Stan Shih, proposed smile curve theory and
encouraged enterprises in Taiwan to move toward brand/marketing and patent/technology
development to increase enterprise profits. Consequently, the idea of “private brands” began to
influence entrepreneurs in Taiwan. From the perspective of industry value chains, Taiwan’s
technology industries have changed from original equipment manufacturers (OEMs) to original design
manufacturers (ODMs), subsequently changing from ODMs to original brand manufacturers
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(OBMs)—an important milestone in Taiwan’s economy. After numerous enterprises in Taiwan
established private brands, the influence of these brands was extended into the global market. By the
end of 1990, OEM/ODM-based manufacturing industries began to shift their production bases to
China and Southeast Asia, forming a business model of “R&D locally, manufacturing abroad.”
HEIs have always been the focus of government education policies. Since 2000, the Ministry of
Education (MOE) has promoted the Aim for the Top University Project and the Teaching Excellence
Project. The former selects 10 or more research-based universities and utilizes subsidies to facilitate
research in specific fields to enable Taiwanese universities to achieve rankings among the top 100
universities in the world; the latter involves selecting universities and enhancing their teaching quality
to improve the knowledge standards and competitiveness of university graduates. On the other hand,
some universities have employed the strategic alliance method to obtain external academic and
industrial resources. For example, these academic strategic alliances include the University System of
Taiwan, which comprises four universities from Northern Taiwan, and the Comprehensive University
System of Taiwan (T4), in which NCKU also joined, contains universities from Central and Southern
Taiwan. As to the industrial strategic alliances, some universities in Central Taiwan have developed
strong connections with local precision machinery industries, cooperating in joint R&D plans.
5.2 Taking the role of the others
Although the triple helix model has evolved to develop a knowledge infrastructure of overlapping
institutional spheres, each sphere has begun to assume the role of the others: the government serves as
a public entrepreneur and venture capitalist in addition to its traditional role of establishing regulations;
industry moves closer to an academic model of training and sharing knowledge as the level of
technology increases; and universities, the innovation organizers, have adopted a proactive stance in
applying knowledge and expanding the input and creation of academic knowledge (( Block and Keller,
2009 , Keller and Block, 2012 ). In 1999, the government formulated the Science and Technology
Basic Law, adopting it as the basic legal source for national technology development. The earliest
policies relevant to this form of collaboration were as follows: (1) the Operating Guidelines for the
Subsidizing Industry-Academia Collaboration Program (1991) proposed by the National Science
Council; (2) the Development of New Leading Products Project (1991) proposed by the Industrial
Development Bureau, Ministry of Economic Affairs (MOEA); and (3) the Small Business Innovation
Research (SBIR; 1999) proposed by the Department of Industrial Technology, MOEA. The MOE is
responsible for industry-academia collaboration activities conducted by technical and vocational
education systems, and the Council of Agriculture, Executive Yuan, promotes industry-academia
collaboration related to agricultural science and technology and biotechnological industries. The
National Science Council (NSC) is the competent authority of Taiwan’s science parks; in order to
fight against the recession caused by the global financial crisis, it launched the Sustainable Growth
Enhancement Project in 2009, through subsidies, encouraging technological industries in science parks
to collaborate with universities when conducting R&D plans. Furthermore, in the 2011 amendment to
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the Science and Technology Basic Law, the government substantially eased regulations regarding the
transfer of government-subsidized research project results to private enterprises to accelerate industry
innovation.
In addition, some large-scale enterprises have established universities to cultivate employees and
personnel, while others have collaborated with top universities by contributing regular donations,
subsidizing the construction of research buildings, and cooperating to establish research centers. For
example, the president of the BenQ Group, an alumnus of NTU, donated a brand new research
building to the Department of Electrical Engineering from which he received his bachelor’s degree,
and reserved a space as a laboratory for joint research between BenQ and NTU. Finally, in the 1990s,
based on encouragement and subsidies provided through policies established by the Small and
Medium Enterprise Administration, Ministry of Economic Affairs, various universities in Taiwan
created innovation incubation centers (IIC) (these centers account for 83% of Taiwan’s incubation
centers), which became the most crucial foundation for cultivating new enterprises in Taiwan.
5.3 The creation of an overlay of trilateral networks
As the three institutional spheres continue interacting with each other, the creation of an overlay of
trilateral linkages, networks, and organizations among the three helices has led to the
institutionalization and reproduction of interfaces for stimulating creativity and regional cohesiveness
( Etzkowitz et al., 2000 , Huggins et al., 2008 ). In 2012, the central government experienced an
organizational transformation, establishing the Board of Science and Technology as a coordination
platform between the technology decision-making staff for the Premier and interministerial
departments. Every four years, the Board of Science and Technology holds a National Science and
Technology Conference (NSTC) and invites renowned members of various enterprises (e.g., the
President of TSMC, Morris Chang, and the Founder and President of Acer, Stan Shih), top academic
scholars, principals of top universities, fellows of Academia Sinica, and government heads to shape
Taiwan’s future technology policies. However, innovation sources typically derive from arrangements
and networks among all spheres rather than from a single cause ( Etzkowitz, 2003a ); this could be
exemplified by the entrepreneurship project named “Start-Up Taiwan,” initiated by the Ministry of
Economic Affairs in 2012, now operating under the framework of collaboration between the National
Association of SMEs and university incubation centers to churn out new firms.
5.4 The recursive effect of knowledge capitalization
The key factor in the co-evolution of institutional spheres is the recursive effect of the aforementioned
knowledge capitalization, and the dual cognitive mode occurs when researchers consider both the
fundamental studies of knowledge and inventions that can be marketed and transferred to industry
( Etzkowitz et al., 2000, Etzkowitz et al., 2004 , Saad et al., 2008 ). However, this effect has not been
fully observed in Taiwan.
HEIs in Taiwan possess abundant resource in human capital and research funding from government:
on one hand, among research personnel with doctorate degrees and above, more than 60% are
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employed in the HEIs; on the other hand, in the GDP, Taiwan’s annual proportion of government
R&D expenditures has been kept equivalent to that of other advanced countries. Although the
government has successfully provided policy guidance and encouraged universities to publish in
Science Citation Index (SCI) and Social Science Citation Index (SSCI) journals, resulting in the influx
of academic researches published in these journals and their number of citations, the majority of the
HEIs have not achieved their expected targets regarding evaluation indicators for industry-academia
collaboration, including the percentage of annual university R&D expenditure provided by enterprises,
university income from intellectual property, and the number of start-ups created by universities. The
significant discrepancies between their plentiful resource and insufficient performance of
industry-academia collaboration show that the scientific research achievements lack industry value
and cannot efficiently enhance industry technologies.
6.

Entrepreneurial Universities: NTU and NCKU

An entrepreneurial university can generate a focused strategic direction, both in setting academic goals
and implementing knowledge capitalization ( Clark, 1998 ), and both NTU and NCKU are exemplars.
NTU, established in 1928 and formerly named “Taihoku Imperial University” during the era of
Japanese occupation, now comprises 11 colleges and more than 30 university-level or national
research centers; it is the largest and top-rated university in Taiwan, and is also positioned as a
research university. According to the annual HEEACT evaluation report concerning performance in
industry-academia collaboration, NTU has achieved outstanding results every year. Specifically, for
2010 and 2011, NTU was recognized as attaining a level of excellence in “competing for enterprise
industry-academia funding and efficiency” and “benefits and efficiency in terms of intellectual
property rights.” NCKU, founded during the Japanese occupation in 1931 and formerly named
“Tainan Technical College”, now has nine colleges and more than 80 university-level or national
research centers. NCKU is the second largest comprehensive university in Taiwan, and is also
considered a research university. The annual HEEACT evaluation for industry-academia collaboration
performance shows that NCKU was ranked the top university for five consecutive years concerning its
“effectiveness and diversity in industry-academia collaboration” (2007-2011) and “competition for
enterprise industry-academia funding and efficiency.” NCKU can thus be considered a paradigm
among various domestic universities in the promotion of industry-academia collaboration.
A full-fledged entrepreneurial university forms its research problems from interactions between
university researchers and external sources, maintaining a two-way flow between research and
economic and social activities, possessing various organizations, and most critically, including
members of other institutional spheres in academic activities and academics in other institutional
spheres ( Etzkowitz, 2003a ); namely, an entrepreneurial university conforms to interactive model of
innovation that entails linear and reverse linear modes ( Etzkowitz, 2003b ). In accordance with the
analyses derived from our analytical framework comprising the eight indicators of three dimensions,
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NTU and NCKU are pioneering paths, using their unique characteristics, toward the paradigm of
entrepreneurial university (Table 3). NTU was the first university to establish an IIC (in 1997), and
employed school resources to cultivate new enterprises. Currently, the CIAC and IIC at NTU promote
industry-academia collaboration, which is deemed a key element of the Aim for the Top University
Project and is likely to influence NTU’s future development. To encourage entrepreneurship, NTU has
established the Creativity & Entrepreneurship Program, NTU EntrepWeek, the Entrepreneurship
Association, the Campus Subsidy for Entrepreneurship Program, and has encouraged students and
faculty to create their own businesses. The CIAC has established an NTU innovation incubation
company to act as a venture capitalist. NTU has actively constructed a hybrid network, including
external organizations such as the Taiwan Technology League (TTL), the Taiwan Electromagnetic
Industry-Academia Consortium (TEMIAC), and the Strategic Alliance for Industry-Academia
Collaboration at its Jhu-bei campus. Furthermore, successful entrepreneurial alumni and various top
enterprises provide donations, subsidize the construction of research buildings, and collaborate in the
establishment of research centers to honor their alma mater or engage in amplified R&D activities
with NTU.
In the 1950s, the Tainan Hydraulics Laboratory of NCKU assisted the Port of Taichung in conducting
a hydraulics engineering study, which was the first industry-academia collaboration in Taiwan. In
1996, NCKU established the RSH, Taiwan’s first performance-orientated industry-academia
collaboration unit that assumed sole responsibility for profits and losses. This is NCKU’s primary
organization that is responsible for promoting industry-academia collaboration. NCKU considers
industry-academia collaboration, which is among the key elements of the Aim for the Top University
Project, to be a crucial process. To encourage entrepreneurship, the university has established
creativity, innovation, and entrepreneurship programs and organized entrepreneurship competitions.
NCKU students have formed an entrepreneurial club, and the university has created the NCKU
venture capital company to assist new companies developed through its incubation center. The
university

has

cooperative

relations

with

various

industries,

promotes

inter-university

industry-academia collaboration through the T4 alliance, has developed strategic alliances with
industries, and has attracted entrepreneurial alumni to honor their alma mater by contributing
donations and subsidizing the construction of buildings. Finally, various large, well-known enterprises
collaborate with NCKU when conducting research.
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7.

Driving forces of innovation: The CIAC of the NTU, and the RSH of the NCKU

The CIAC at NTU, formerly the NTU Tjing-Ling Incubation Center, is a second-tier R&D unit. The
CIAC has an organizational structure (Table 4) that includes a director who leads senior managers in
organizing the administration, technology transfers, intellectual property management (IPM), and the
affairs of the IIC. The CIAC maintains professional personnel to address legal affairs, marketing, IPM,
and patent engineering, enabling university professors to manage industry-academia collaboration
processes, such as technology assessment and authorization, human resources, contract development,
and accounting issues. The CIAC has demonstrated excellent performance, cultivating more than 50
companies and applying for more than 650 patents in 2011 and over 1,200 in 2012.
In the 1990s, to overcome the inflexibility of human resource regulations in Taiwan and to introduce
talented researchers from external institutions and fields, NCKU proposed the RSH, which adopts sole
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responsibility for profits and losses and leads research centers of various levels. Furthermore, research
centers within the RSH are inter-college or inter-departmental, facilitating the integration of university
research resources and enhancing overall research abilities. The RSH is a first-tier unit of NCKU
(Table 5) and has one director. In addition to controlling various departments, such as administrative,
business, and planning units, the most distinctive characteristic of the RSH is that it includes 72
research centers integrating various disciplines, colleges, and departments. These research centers can
be divided into three categories: science and technology, humanities and social sciences, and functions
and services. The centers work closely with various enterprises in conducting collaborative research,
and research expenses and operation capital are provided by the enterprises. The RSH is a
comprehensive platform that provides basic services (i.e., IPM, technology transfer and authorization,
incubation, venture capital, and administration), and it emphasizes strict review and exit mechanisms
for research centers to ensure that industry-academia collaboration is successfully implemented. At
NCKU, “the percentage of the university’s overall R&D expenditure provided by enterprises” was
10.83% in 2009, which was higher than both the average percentage (6.3%) for various domestic
universities in that year and the percentages for Stanford University (8.08%) and the University of
Pennsylvania (5.22%) in the United States. This demonstrates that NCKU’s long-term commitment to
industry-academia collaboration has achieved outstanding results.
NCKU has promoted the Germination Project, which integrates existing resources, using the RSH and
the Technology Transfer & Business Incubation Center (TTBIC) as foundations and adopting the
following additional institutions for support: (1) other
NCKU colleges and departments (i.e., the Creativity, Innovation, & Entrepreneurship Center; the
College of Management; and the NCKU Alumni Association Center); (2) extramural organizations
(i.e., science park incubation centers and industry-academia collaboration centers); (3) the T4 strategic
alliance formed with three other public universities (i.e., NCCU, NSYU, and NCHU); and (4) the
NCKU venture capital company. External industry analysis consultants and law firms were invited to
participate and provide IP services, ultimately forming the Germination Center (Table 6). The overall
workflow of the Germination Center is as follows: (1) papers previously published in prestigious
journals (e.g., Nature, Science, and Cell) are organized and experts are invited to evaluate the
possibility of commercializing scientific achievements to identify early-stage research and technology
that has commercial potential and is highly disruptive and original; (2) a matching fund stage is
introduced during which technology is continuously developed using inter-college or inter-disciplinary
teams, funding and subsidies for research projects are obtained from the government, and advanced
market analysis and IP strategizing are conducted; and (3) a results and marketing stage is developed
during which technology matures, marketing approaches are employed to package product/research
results, and enterprises willing to participate in technology transfers are identified. The income earned
through these technology transfers can be used as an industry-academia collaboration promotion fund
to support subsequent collaboration activities and performance enhancement, forming a sustainable
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industry-academia collaboration chain. In May 2012, NCKU announced a new anti-osteoporosis drug,
the interleukin 20 (IL-20) monoclonal antibody, developed by Professor Ming-Xi Chang (Department
of Biochemistry and Molecular Biology). This technology was transferred to the second largest
pharmaceutical company in Europe, Novo Nordisk, for 13.3 million USD. Because the research
project satisfied the definition of a Germination Project as affirmed by the Germination Center, the
center provided assistance and administrative support to the project. For example, it arranged
multinational patents and actively negotiated with potential medical industries to search for technology
transfer opportunities. This specific project enabled NCKU to establish a record for annual transfer
funds and was a milestone in Taiwan’s industry-academia collaborations.

Table 4. The Organizational Structure of the CIAC, NTU

Table5.TheOrganizationalStructureoftheRSH,NCKU

53

Table6.TheOrganizationalStructureoftheGerminationCenterofNCKU

8.

Analysis and Findings

The linear model of innovation, transformed into an assisted linear model as
knowledge that originates from academia is transferred by licensing offices and incubator facilities,
has been involved in interaction with the reverse linear model, first analyzed industrial and social
problems and eventually resulted in the emergence of an interactive model of innovation. Interface
capabilities such as the technology transfer and incubation belong to the reverse linear model, whereas
entrepreneurial universities follow an interactive model ( Etzkowitz, 2003b , Etzkowitz, 2004 ). In
the triple helix model, the entrepreneurial universities not only play the role of innovation organizer,
stimulating interactions with the other two spheres to generate innovation, but excel in all of the
missions: education, research, and a role of the economic development ( Odza, 1999 ). NTU and
NCKU, as the top research and entrepreneurial universities, have established the CIAC and RSH
respectively, which are specialized organizations responsible for industry-academia collaboration and
have become primary forces in innovation.
The CIAC and RSH, which are hybrid organizations, are a collective platform of interface capabilities,
such as intellectual property management (IPM), technology transfer, contract signing, and incubation.
This platform provides the basic services of administration, business planning and accounting,
integrating separate intramural resources, serving as a communication window to diminish
informational asymmetry in the institutional spheres of government and industry. This platform also
actively creates new networks with other academic, industrial, and governmental organizations
domestically and overseas and establishes cross-institutional entities, forming a complete innovation
ecosystem to facilitate the commercialization of academic knowledge. Organizational structures such
as the CIAC and RSH and new channels for interaction are vital to the creation of new devices and in
increasing the speed of innovation.
Furthermore, the promotion of NCKU’s Germination Project represents movement into a new field of
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industry-academia collaboration. The Germination Center is a hybrid organization that synthesizes
various university colleges and departments and external institutions. The center identifies original
research results and employs a series of value-added activities, such as market analysis, technology
arrangements, and technology marketing, to enhance the maturity of research results. In contrast to
traditional functions (i.e., IPM, technology transfer, and incubation), in which knowledge usage is
enhanced through passive methods, the Germination Center actively searches for potential technology
transfer targets and employs a proactive method to accelerate the commercialization of academic and
research results, significantly increasing the probability of success. Besides the Novo Nordisk
technology transfer case mentioned previously, the Germination Project is not limited to NCKU, but
includes universities in the T4 alliance. In its first year of implementation,
56 research plans have been selected for the project. Therefore, the Germination Project is not only an
inter-disciplinary program, but has integrated the industry-academia collaboration resources of various
universities to stimulate increased innovation. The triple helix model has become a platform for
institution formation, culminating in the creation of new organizational formats to promote innovation.
These new organizations arose from interactions among universities, industries, and the government,
and are a synthesis of the elements of the triple helix. This “innovation in innovation” is a global
phenomenon ( Etzkowitz, 2003a , Etzkowitz et al., 2004 , Etzkowitz, 2008 ). NTU and NCKU
have established specialized organizations to promote industry-academic collaboration, namely, the
CIAC and RSH, respectively. The CIAC and RSH have created new enterprises and transferred
knowledge and technology generated from academia to industry. The CIAC and RSH, featuring new
organizational designs, represent a synthesis and platform for traditional industry-academia
collaboration capabilities, gathering momentum for generating innovation, and, most importantly,
exemplifying the enhanced role of the entrepreneurial university among the intertwined spirals of the
triple helix model.
In the aforementioned case studies, we found that NTU and NCKU play a crucial role in spurring
innovation through specialized industry-academia collaboration organizations and apply the reverse
linear model method to achieve scientific research results appropriate to industrial demands. The
CIAC and RSH have cultivated increased numbers of hybrid organizations to enhance their
collaboration with governments and industries, thereby provoking greater creativity and knowledge
production, subsequently accelerating the process of knowledge capitalization. The policy implication
is that, in order to resolve the obscurities that the scientific research achievements lack industry value
and cannot efficiently enhance industry technologies, the practices of NTU and NCKU for
industry-academia collaboration could be adopted by, and promoted to, other universities through
policy incentives formulated by central government such as NSC, MOE, MOEA, and the like.
9.

Conclusion

Innovation is the primary source of enhanced, long-term economic growth, and the triple helix model
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states that knowledge-producing institutions have already begun to play a crucial role by interacting
with other institutional spheres and enhancing innovation. In this study, the triple helix theory was
employed to examine the process of promoting industry-academia collaboration in Taiwan, and both
NTU and NCKU were analyzed based on the theory’s entrepreneurial university perspective. The
study identified that the triple helix theory can successfully explain the development of
industry-academia collaboration in Taiwan, and that the interactions within U-I-G
relations substantially correspond to the four stages of the triple helix theory, verifying that
universities play a crucial role in the process of innovation, develop close relations with industry and
government, and inspire enhanced innovation. Most importantly, acting as the interface of U-I-G
relations, the CIAC and RSH enhance the dominant role of NTU and NCKU in innovation and enable
scientific research results that are suitable to industry practice and correspond to industry demands.
This increases the intention of enterprises to collaborate with universities and successfully resolves the
difficulties encountered during industry-academia collaboration in Taiwan. Therefore, NTU and
NCKU can be used as paradigms for other universities.
As for the further research, we recommend to place emphasis on the fourth stage of the triple helix
theory: the recursive effect, which indicates how different universities increase the knowledge
capitalization and how synergy could be created between hybrid organizations to enhance “innovation
in innovation” in long-term perspective. On the other hand, we also encourage more empirical
evidence of triple helix model discovered in other East Asian countries.
Taiwan has used to enjoy cost advantages derived from its comprehensive and sophisticated industrial
supply chains as the world’s IT production base; however, in the post-PC era, a shift in the industrial
paradigm has occurred to decrease the salience of the advantage of cost leadership and manufacturing
efficiency, and its current industry structures do not fit the new paradigm, reducing the profitability
and competitiveness of Taiwan. It is true that the solution to the economic downturn is the
transformation and upgrade from a manufacturing-oriented industry to a higher added-value and
R&D-intensive one, and industry-academia collaboration for innovation is definitely the best practice.
Therefore, we suggest that it should be deemed a policy instrument, and the government is advised to
strengthen the coordination and integration mechanisms of various governmental departments,
formulate strategies for promoting industry-academia collaboration, coordinate the industry
characteristics of various regions in Taiwan and implement strategic development to create an
innovation system and enhance regional economic development, and establish appropriate evaluation
indicators and incentive mechanisms to enhance the quality of university academic research.
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1.

Introduction and State of the Art

In 2004, Henry Etzkowitz posited that his Triple Helix thesis would transform traditional research
universities into “entrepreneurial” universities. In the context of the Triple Helix’s Development,
research is needed to identify and benchmark the entrepreneurial university, including the
development of metrics in support of university innovation production. Innovation U 2.0 Reinventing
University Roles in a Knowledge Economy presents 12 deep-dive case-study descriptions of the
“Innovation University” based upon the premise that Innovation U’s Must be Understood as
Organizational Systems. High performing Innovation U’s are more than a collection of well-intended
incentives and practices but are a product of a well-designed, led and implemented organizational
systemi. Relevant drivers include institutional history, heroic individuals who alter an institution’s
trajectory, organizational culture that may be reinforced by the attraction and/or selection of a certain
type of faculty member or student, and synergies achieved across a wide range of complementary
organizational structures, policies and practices.
While individual practices can and do matter, we believe real impacts happen when all (or at least
most) of the parts of the university’s organizational subsystems are tuned to work synchronously
toward a common objective – promotion of technological innovation and delivery of value to society.
In this paper one contextually rich, holistic case study will be presented to illustrate a coherent story of
how and why an Innovation U may be different from its institutional peers. Some of the bold and
novel things the university is doing to foster technological innovation within the institution are
highlighted. What specific activities and initiatives have allowed the university to enable
technology-based economic development within their region, state and beyond? The paper concludes
with a discussion of the factors that made a difference at both the case study university and the other
exemplary universities across five key organizational systems. These factors are generally broadly
replicable and measurable across institutional settings.
2.

Methodology

The sample selection technique employed a multifaceted multistage selection process. In summary, all
case study universities were selected from a diverse population of high performing research
universities. Universities were stratified based on research funding. Raters selected cases based on a
combination of quantitative judgment about the influence of the institution’s organizational strategy
and practices on producing those outcomes. The following procedures were followed:
A national Project Advisory Committee was convened of eight individuals, whose current work and
careers were solidly congruent with the aims of the project. The Committee included practitioners,
researchers, former university senior managers, and generally individuals who were knowledgeable
about the project focus. Candidate universities were drawn from the top-100 universities in terms of
National Science Foundation (NSF) research expenditures in FY2010, plus a sub-sample of smaller
less research-intensive institutions that nonetheless had reputations as innovators and had excellent
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normalized outcomes metrics as well (e.g., invention disclosure “batting averages”).
The candidate universities were organized into tranches of 10 institutions, starting from the top of the
NSF list in terms of research expenditures.
•For each tranche of 10 schools, Project Advisory Committee members were provided with three
performance data points: (1) a normalized measure of invention disclosing; (2) a normalized measure
of industry research funding; and (3) the number of startups. These metrics were developed using NSF
data as well as Association of University Technology Transfer (AUTM) statistics. In effect, every
university in a tranche was doing about the same amount of sponsored
research, but there were significant disparities in innovation outcomes. Within each tranche, judges
were free to “vote” for up to 3 schools.
After adding up the vote tallies, the study sample consisted of the top 12 vote getters and included:
Arizona State University; Brigham Young University; California Institute of Technology; Carnegie
Mellon University; Clemson University; Georgia Institute of Technology; Massachusetts Institute of
Technology; North Carolina State University; Purdue University; Stanford University; University of
Florida; and the University of Utah. The voting was surprisingly consistent across the 10 judges. Thus
5 schools got either 9-10 votes (out of a possible 10), and another 6 schools received 7-8 votes.
This is a distinguished sample of schools even considering traditional academic metrics. Also, of the
12 schools in the sample, 7 were in the 25 Top American Universities in their multivariate scorecard, 3
were in the 26-50 grouping, and one was among the top 50 publics.ii
3.

Background and Research Focus

For the most part core university activities are focused on two things: (1) new knowledge development
via basic and applied research; (2) knowledge dissemination via scholarly publication, teaching and
student advisement. Generally, when universities talk about what they do and of what they are proud,
they come back to those core activities.
Nonetheless over the last few decades universities have become increasingly and directly involved in
technological innovation. New knowledge development becomes technology development when the
theoretical ideas and research findings of normal science are transformed into replicable devices or
processes. It becomes technological innovation when those devices and processes move into the larger
society, and delight, advantage, utility or benefit can be realized by many adopters. The complex
processes by which technological innovation occurs have been described by a robust literature.iii There
are important organizational variables and issues that are particularly important in enabling
universities to promote technological innovation.
In FY2011iv US universities conducted over $65 billion of research annually, and the top 100 (in terms
of research scope) performed about 80% of that. Of the total, 62.6% was supported by the Federal
government and 4.8% was provided by business. The majority of expenditures (57.2%) were focused
on the life sciences, with engineering second (15.4%). For most faculty members most of the time, and
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in virtually all academic units (departments, colleges) the most important desired outcomes of all this
research is not technological innovation. University research is to test theory-driven hypotheses, and
thereby add to a field of knowledge. This is how basic science mostly works. Sometimes, where a
faculty researcher is part of a larger “grand challenge” with other researchers, the potential for real
world applications may be more apparent and the work is more interdisciplinary in nature. Most
exciting and valued is when findings from typical puzzle-solving faculty research (“normal science”)
end up challenging an existing body of theoretical concepts and assumptions in a non-incremental way;
these are the “paradigm shifts” that lead to academic awards acclaim. It is what the majority of faculty
members in scientific fields aspire to throughout their careers.v
The authors conducted a deep-dive qualitative study of each of the top twelve innovation-producing
US universities to identify how the universities were better able to produce hard innovation outcomes,
including commercialization, in comparison with other universities. That research involved primary
and secondary sources including internal and external interviews, internal and external books and
reports, and university websites.
Anumber of commonalities emerged over the course of the research, with the role of culture,
organizational leadership, and boundary-spanning activities, initiatives, and partnerships as prominent
themes. Our case analyses identified five key problems or opportunities (and the strategies, policies
and practices universities have used to address them) related to major organizational subsystems that
universities need to address in order to foster technological innovation:
University Culture: Goals and Aspirations. For a university to expand its activities beyond the core
traditional goals of education, scholarship and service, it must explicitly articulate additional goals and
aspirations that strongly endorse those activities. Technological innovation, as an activity that links to
the private sector and moves beyond normal university work needs to be legitimated.
Leadership. University leaders and administrators must, in effect, proclaim to the campus and external
community, that: “Yes, we are going to be good at technological innovation, and this is what we are
going to do often, publicly, preferably with some passion and via leading-by-doing.” This is the
difficult, action part of an enabling university culture.
Boundary-Spanning: Entrepreneurship. Universities aspiring to technological innovation must be
active and imaginative in fostering entrepreneurship among students, both in the classroom, and in
other settings, as well among faculty members. Entrepreneurship needs to be broadly accepted,
especially among the STEM disciplines, as a legitimate and universal part of learning and action.
Boundary-Spanning: Industry and Community Partnering. Technological innovation, that assumes
passing from theory to practice, will work better if there are policies, practices and support for moving
research and action beyond the traditional disciplinary structures as well as crossing the boundaries
between the university and the “external” private sector world.
Boundary-Spanning: Technology Transfer. A professional and robust technology transfer function
will enable the protection and legal translation of innovative research findings into
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commercially viable intellectual property, its licensure and its successful launch via both startups as
well as industry partnerships.
The above few paragraphs briefly summarize the challenges that universities must address to be
technologically innovative, and implies some reasons for why some universities may have difficulty
“out there” in the real world of business, industry and society.
4.

NC State: A Case Study

An excerpt from the chapter on North Carolina State University hints at the richly-descriptive best
practices, policies, and strategies that make up a successful entrepreneurial university.
In the FY 2010 NSF survey of academic research and development N.C. State reported research
expenditures of $360.8 million, which placed it 57th among all U.S. universities. Of that total roughly
half was in the life sciences. Interestingly 10.3% of research expenditures were from business, a high
fraction among the top-100 research universities.
NC State has carved out a niche in developing cooperative research relationships in the form of centers
and institutes. The university has over 60 interdisciplinary research centers across a number of
disciplines. Industry funding of campus research ranks it consistently in the top ten among research
universities in the US and the University’s own Centennial Campus Research Park is attracting more
and more companies to campus every year. The University operates a one-stop-shop approach to
technology transfer that is also integrated with the on-campus Startup Incubator and one of the top
Industrial Extension Services (IES) in the US. IES was the first extension program in the nation to
offer technical and management services to industry, particularly manufacturing. The Office of
Research, Innovation and Economic Development (ORIED) is the entity that oversees the
industrially-oriented extension activity at NCSU consistent with its efforts to enable a coordinated set
of activities pertaining to innovation. The ORIED hosts the university’s one-stop shopping entry-point
for industry, government agencies, non-profit organizations and the faculty and research staff at NC
State. It encompasses not only the centers and institutes, but also technology transfer, the Centennial
Campus and the Small Business & Technology Development Center. Too often, on many campuses,
doing business with these disparate activities is very difficult. Interested persons can engage the
ORIED via an email, a call to its Partnership Concierge (consierge@ncsu.edu), or through the
Springboard online portal. The Office also has an active program of disseminating information about
campus accomplishments in the form of a periodic journal aptly named Results that is disseminated
digitally (www.ncsu.edu/results/) and in more traditional forms.
Reinventing the University from its historic incarnation as an agricultural “State College” to a modern
technological university required creating a new kind of culture of innovation that had not existed
before. This was a key process driving the University’s evolution. At NC State a culture of innovation
emerged less organically and more as a result of the history of the institution and changes over time to
University goals and aspirations. Key university leaders played pivotal roles in steering the university
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away from a traditional focus on agriculture (as a land grant university) to become a leader across a
broad spectrum of science and technology innovation. These leaders helped change the way members
of the university community perceived themselves.
The NCSU innovation story is somewhat different than the other cases reviewed in the extent to which
its growing success in innovation has been linked to major ventures in infrastructure and what might
be thought of as “technology real estate” championed by far-sighted and heroic leadership that went
beyond the university and started fifty years ago. NCSU would not be achieving extraordinary
innovation successes today without the blossoming of Research Triangle Park (RTP) in the 1960s and
beyond, nor without the successful launch and growth of the Centennial Campus 20 years later. These
two separate but connected stories illustrate the power of what has been described as “collective
leadership.”
The deep background of RTP goes back to post World War II era of the 1950s. North Carolina was a
low-wage low-tech state, with an economy anchored by tobacco, furniture and textiles, which ranked
near the bottom nationally on most important social and economic indicators. In 1954 an enterprising
State Treasurer, Brandon Hodges, met with Romeo Guest, a major contractor, and Robert Hanes, the
president of Wachovia Bank and puzzled over ideas to promote economic growth. Some sort of a
research park idea emerged from those meetings. Hodges and Guest went on to confer with deans and
faculty at NC State College, and persuaded Chancellor Bostian to take that message to Governor
Luther Hodges (no relation). While initially skeptical, Governor Hodges became the champion of the
idea, after getting endorsements from the presidents of Duke and the University of North Carolina.
A nonprofit organization, the Research Triangle Foundation, was established to launch the project. In
addition to raising money to acquire the targeted land, the Foundation also established the Research
Triangle Institute (RTI) and constructed a building to house both RTI and the Foundation, all this by
1959. Luring additional tenants was slow-going for the first few years, but in 1965 the Federal
Department of Health, Education and Welfare announced plans for a major facility in the Park, and in
the same year IBM decided to build a major R&D facility. Terry Sanford, Governor Hodges successor,
played a major leadership role in these catches, and in inducing other companies and organizations to
settle in the park.
Currently RTP is home to over 170 companies, encompasses 7,000 acres and 39,000 full time
employees. Most pertinent, it also became a national model for the research park movement, a locus
for untold R&D partnerships with NC State faculty and a place for NCSU graduates to secure
rewarding jobs.
The participation of university leadership in the creation of one of the world’s leading industrial parks,
Research Triangle Park, had a huge role in facilitating industry partnerships and the university’s
emergence as an innovator in its own right. The establishment of the RTP provided the success
experience for what NC State was to eventually attempt on its own, and many of the same campus and
community leaders were pulled into that effort.
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Only a few miles from the main NCSU campus is a relatively undeveloped area called the Lake
Raleigh basin. The land had been set aside by the State in 1848 to house the Dorothea Dix Hospital
treatment facility for the mentally ill. On December 18, 1984, in the last few weeks of his 2 nd term,
Governor Jim Hunt allottedvi a 355-acre parcel of the Dorothea Dix property to NC State. Bruce
Poulton, then NCSU Chancellor, had actively campaigned for the transfer. In early 1985, in the new
administration of Governor James Martin, a second transfer of 450 acres was made. Eventually the
plot was expanded to over 1000 acres.
NCSU did not waste time in building a program model and plans for building out the site. Bruce
Poulton, Chancellor from 1982 to 1989, led the planning process and every Chancellor since has
added to the scope and vision of the Centennial Campus. For example, Claude McKinney, Dean of the
School of Design who eventually became Director of Centennial Campus, described it in the following
terms:
“We are clearly doing something different from any other university in the nation; that is, seeking to
create an environment in which scientists from university, industry, and government can work together
in close proximity: multi-disciplinary research, workforce partnership, and service are benefits of such
interaction.”
The Centennial Campus became a very large architectural effort to apply high standards of physical
design, optimal usage patterns, and environmental stewardship for the R&D stakeholders that use it –
students, faculty members, and their counterparts from the private sector. It also had to be
economically viable. The model for achieving the latter was for the university to lease buildings and
land to private industry and other organizations. New state legislation ended up being necessary for
that revenue model to be possible.
In purely financial terms, the success of this revenue model has only recently become apparent.
Through 2015 state taxpayers have contributed $458 million to build Centennial Campus. University
bonds, which are retired by rental proceeds, self-funded an additional $106 million. Another $278
million was privately financed on ground lease. But the rate of ongoing private investment on the
campus is accelerating rapidly. University officials now project that cumulative business investments
will well exceed the government’s $458 million appropriation within the next decadevii .
As the Campus has been built out and developed, the R&D objectives have been achieved via
mixed-use clusters, including university and corporate tenants, laboratories, offices and classrooms.
Sixty partner organizations have a presence on the campus, including corporations such as ABB, Red
Hat, and WebAssign. Centennial is also home to two major NSF-funded Engineering Research
Centers (an energy smart-grid center and a health sensor and nanodevice center), the Nonwovens
Institute, a data analytics center (The Laboratory for Analytic Sciences), and the Manufacturing
Innovations Institute that involves partners including six other universities, 18 companies, and the
State of North Carolina.
These diverse partnerships make Centennial one of the largest University centers in the country
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operating in a consortia model. In addition, the campus houses a state-of-the-art library, and a
technology incubator, along with spaces for unplanned interactions among the various tenants.
“Innovation Hall,” a student dorm including the Entrepreneurship Live and Learn Center, is a focal
point for student entrepreneurs of all majors. Next door will be the hub for student entrepreneurship on
campus—the free-standing Entrepreneurs’ Garage design-build center. In addition the Centennial
Campus includes condominiums, apartments, 2 K-12 schools, a hotel, golf course, and several
restaurants. A town center for retail establishments is in the design phase.
In addition to the multi-company center or institute model, NC State is also experimenting with
expanded one-on-one longitudinal research partnerships with technology-based companies. Most
notable in this area is the Eastman Chemical Innovation Center. Eastman will provide $10 million in
research funding for NCSU researchers over a six-year period that will link to the Eastman Chemical
Co. Center of Excellence. The meta goal is to “solve the grand challenges of society” in this R&D
domain. Projects will be selected by a joint steering team from the University and Eastman, with
participating scientists from at least six colleges at NCSU. The interactions will be guided by cost
formulas and intellectual property agreements already in place.
One unique advantage that NCSU has in the area of industry research partnerships is a 20-year applied
behavioral science program, in the College of Humanities and Social Sciences, focusing on best
practices,

policies

and

organizational

configurations

to

foster

technology

transfer

and

university-industry research. This has resulted in informal on-campus sharing of how-to-do-it wisdom,
management guidesviii and ongoing research on the topic. Most recently the latter has resulted in a
series of case studies of NSF industry-university centers that have lasted 20-30 years, a commendable
accomplishment, with the reportix being circulated widely by the National Science Foundation.
Similarly, at the College of Management, the Center for Innovation Management Studies (CIMS) is a
distinguished research center that is focused on innovation management. CIMS is a 29-year old
industry-university research center (originally launched at Lehigh University) that has focused on
processes of product and process innovation in corporate settings. Launch funding came from the
National Science Foundation and there are continuing collaborative ties. It has a small number of
distinguished company members, a core of NCSU affiliated faculty researchers, and has developed a
portfolio of evidence-based best-practice strategies, tools, and assessments to enable industry and
corporate managers to better understand, organize, manage, and ultimately improve their innovation
processes and outcomes.
The fact that NC State is a Land Grant campus, and thus has more than a century of experience
providing technical assistance to agriculture, has also enabled the university to extend that mode of
outreach to technology-based business and industry outside of agriculture. Industrial extension is the
vehicle by which this happens, and this activity has been active at NCSU for over 50 years by state
governments and also at the national level via the National Institute of Standards and Technology
(NIST) through its program of Manufacturing Extension Partnerships.
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NC State pioneered extension beyond the farm with the establishment of the Industrial Extension
Service in 1955. The North Carolina State Industrial Extension Servicex (IES) was the first extension
program in the nation to offer technical and management services to industry, particularly
manufacturing. It has a strong working relationship with the College of Engineering and its research
and expertise. Reflecting the needs of the NC industry base, IES services address issues of
manufacturing cost, product development, process efficiencies and the growing concerns regarding
environmental impact. For nearly 18 years the IES has been the state’s agency for the federal
Manufacturing Extension Partnership (MEP).
IES also administers the Technology Incubator located on NC State’s Centennial Campus and the
Minerals Research Lab in Asheville. The many partners of the NC MEP include the Business and
Industry Development Division of the NC Department of Commerce, the Polymers Center of
Excellence in Charlotte, NC and the Manufacturing Solution Center in Conover, NC.
In 2011-12, IES served a total of 2,295 organizations. Of those, 1,236 were manufacturing companies.
In 2011, 159 companies responded to the MEP surveys and reported $313,236,140 in economic
impact from IES activities and the creation of 1,146 jobs. While much of the IES program is focused
on small to medium-sized manufacturers, IES also serves non-manufacturing businesses and
government agencies across the state. IES operating revenue comes from state appropriations, federal
agency funds (primarily via the contract with NIST to operate the North Carolina MEP), state and
industry contracts, direct sales of services, and other supplemental funds. Its engagements with clients
cover the gamut from on-site problem diagnosis and implementation to a wide range of courses and
events.
As an advocate for the state’s manufacturers, IES created the Manufacturing Makes It Real Network in
2011 to promote the image of manufacturing. The Network hosts events at manufacturing facilities
across the states about six times a year that attract more than 100 manufacturers to benchmark and
share best practices.
While the IES has long been a bulwark of direct assistance to North Carolina companies, it has been
joined within the last decade by a partner Extension program that operates out of the College of
Textiles, a prominent curricular and research entity at NC State for many years. The Zeis Textile
Extension Education for Economic Development department was formed in 2006, although the
College’s extension work with the industry goes back over 50 years. TexEd fulfills its external
extension role to the textile industry in North Carolina and beyond primarily through a professional
education program, providing topical industry courses covering the entire gamut of textile processing.
These courses, typically held on campus, are integrated with the TexLabs facilities. These facilities,
comprised of yarn spinning, knitting, weaving, dyeing and finishing, plus physical testing laboratories,
not only provide support to the academic and professional education courses, but are also available to
industry for research, analysis and product and process development. In addition to these
textile-centric programs, TexEd also offers Lean Six Sigma training to manufacturing, healthcare and
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transactional industries, as well as government and service organizations. TexEd also offers companies
the ability to tailor any program in its catalog and provides staff to teach it on-site. Finally, TexEd
offers a range of eLearning, featuring detailed videos and animations of textile machinery and
processes.
The University’s Technology Transfer Office complements Extension efforts with its singular
objective of “getting university research into the real world.” While most university TTO’s specialize
in licensing agreements and faculty (as opposed to student) entrepreneurship, NCSU’s TTO more
broadly focuses on evaluating the commercial potential of university research not only for its fit within
existing companies but also as a basis for new startup ventures—faculty, student, or otherwise. The
Office is reasonably resourced in terms of the number of senior staff (e.g., Directors, Licensing
Associates) and most came to NCSU with significant experience in technology transfer with other top
tier research universities and/or the private sector. In terms of the usual ratios of professional staff to
scope of research portfolio, NCSU compares favorably to the other institutions reviewed. The office
emulates other nationally prominent technology transfer offices in various “best practices.”
Illustratively, it makes available to the campus community an Inventors Guide to Technology Transfer
that is very similar to those of Stanford, MIT and Michiganxi and is an excellent quick-study tool for
first-time inventors as well as the campus community more generally.
Annual statistics of the Association of University Technology Managers (AUTM) indicate that NC
State’s OTT ranks high nationally in terms of normalized statisticsxii such as industrial licenses per unit
of research conducted.
US patents issued: 840+
US patents pending: 290+
IP disclosures: 3,450+
Products to market: 400+
Startups launched: 100+
Jobs created: 8,100+
Jobs created in NC: 3,500+
Financing raised by Startups: $1.6 billion
Market Cap of Startups: $6.2B+
In addition AUTM data indicates that the ratio of invention disclosures to research expenditure is quite
commendable, in effect one disclosure per every $1.47 million dollars of research. Similarly, the pace
of licenses and options executed is quite high, with one license or option for every 4.6 invention
disclosures. These are all good “batting averages” for a University technology transfer office.
University leadership has vowed to double the number of startups the university launches each year. In
order to realize this goal they’ve adopted an inclusive focus on entrepreneurial venturing of all
sorts—by faculty, students, and even university partners. For example, the PackStart program provides
services and support, such as business plan development, grant writing, incubation space, website and
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logo development, and connection to strategic partners and funding sources, to startup companies that
license university intellectual property. Another program annually selects the “Fast Fifteen” most
compelling University startups involving faculty and student intellectual property from across the
university and supports those innovators by helping to connect them with whatever resource is
necessary to launch. Fast Fifteen awardees receive business support, incubation, mentoring from a
regional pool of veteran entrepreneurs, sector expertise and alumni coaching, and even acceleration
with help from the $1.2 million Chancellor’s Innovation Fund (CIF).
The CIF awards up to $75,000 to support short-term market-focused innovations. In its first three
funding cycles it invested in 17 projects that, in turn, received more than $4.2 million in follow-on
funding from federal grant and other support. CIF projects have returned more than $460,000 in
licensing revenue to NC State, and five startups show potential for long-term returns. Another source
of startup funding on campus is the Richard L. and Marlene V. Daugherty Centennial Campus
Entrepreneurialism Endowment, which awards early-stage seed capital (up to $25,000) to newly
created startups for initial legal, travel, and grant-writing expenses. Winners are selected by a review
board that includes experts from across the Research Triangle region.
On the instructional side, the Entrepreneurship Initiative (EI) is a cross-campus infusion effort to
bridge and build-upon existing university entrepreneurship course offerings, develop new curricula as
well as extra-curricular opportunities for students. The EI sponsors the Entrepreneurship Lecture
Series, which features prominent leaders in innovation and entrepreneurship speaking on a wide range
of innovation topics, and showcases outstanding innovation and entrepreneurship among University
alumni, students, and partners. The EI operates the entrepreneur’s “Garage,” a meeting, design, and
prototyping center for student venture development and creation. Many of the Garage activities are
in-turn sponsored by students, in particular the EI Ambassadors’ student group. Student ambassadors
take it upon themselves to catalyze student entrepreneurship on campus and to inform the student body
about all things entrepreneurial. Among the activities they help to organize and champion are fireside
“chats” in the Garage with entrepreneurs, angels, and day-long tours of entrepreneurial companies in
the Research Triangle region.
The EI currently offers two open enrollment General Education Program entrepreneurship survey
courses, which count toward a Certificate in Entrepreneurship. For undergraduates, the Poole College
of Management (COM) offers both a Concentration and Minor in entrepreneurship. For graduate
students, COM offers the Technology Education Commercialization (TEC) Graduate Certificate
“especially for graduate students with backgrounds in management, engineering, science or other
technology related fields that are interested in developing entrepreneurial ventures based on
intellectual property.” Teaching is project-based and centered around actual IP that is in some stage of
commercialization, and students develop a viable business model over two semesters. Teaching
faculty come from the College of Management and the College of Engineering, and there is
curriculum sharing from the more traditional COM MBA program. TEC’s curricular approach was
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developed nearly 20 years ago with backing from the National Science Foundation. It has been taught
on four continents.
The undergraduate Engineering Entrepreneurs Program (EEP) in the College of Engineering takes a
different experiential learning approach. Undergraduate engineers (all majors with the exception of
Civil and Aerospace engineers) may take two capstone courses as an alternative to Senior Design
(Entrepreneurship and New Product Development, I & II, 3 credits each). While not a requirement,
most of these Seniors also take a 1-credit course (An Introduction to Entrepreneurship and New
Product Development) as underclassmen. The Senior Design experience requires students to form
teams around student innovation ideas—many of which are tied to Grand Challenge themes. The core
of the educational experience, however, is the fact that students work on their own IP (unlike TEC,
where students work on existing unexploited IP) and produce technology prototypes and a launchable
business plan. The objective is to provide each engineer with the multifaceted entrepreneurial skillsets
they will need to become successful entrepreneurs—including market research, leadership,
management, pitching and presenting, business plan writing, fundraising, as well as engineering
design and build. (Conversely, TEC’s graduate student teams divide up the work of product
development and enterprise creation along team-member skillsets). EEP students have access to the
Engineering Entrepreneurship Lab, as well as the Entrepreneurs Garage where they can access 3-D
Printers and Scanners, SolidWorks and similar software, ShopBot Desktop and PCB Milling Software,
laser cutters, electronic components, Ultrasonic Bath, Vinyl Cutter, drill presses, routers, lathes,
machining equipment, hand tools, workbenches, etc.
In the spring semester the students receive scholarship support to take the annual Silicon Valley Trip,
which has helped a number of EEP entrepreneurs to establish direct networks to the Valley and lead to
a number of successful startups there as well. One successful EEP entrepreneur, upon achieving a
lucrative company exit, has returned from Silicon Valley to the Triangle as an angel investor and
supporter of NC State’s current crop of EEP students.
While the business and engineering entrepreneurship programs are arguably the most robust on
campus, given their evidence-based success in producing new companies and new jobs, and their
highly-regarded andragogical pedagogy,xiii a course in entrepreneurship is also a requirement for
students in Fashion and Textile Management, Textile Design, and Fashion Design. Teams of students
develop novel textile products and write a business plan. A number of co-curricular activities and
events in the entrepreneurship area support all of the above curricular offerings:
The Poole College of Management holds an annual Leadership and Innovation Showcase and Venture
Pitch Competitions, which involve student pitches and poster presentations that compete for
scholarship awards and cash prizes. The University also hosts regional competitions including Startup
Madness, Triangle Startup Weekend, and the ACC Clean Energy Challenge competition.
The university is experimenting with a Global Health Case Competition in which interdisciplinary
teams of undergraduate and graduate students present their proposals to address a global health
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challenge
University students campus-wide have their own entrepreneurship competition program complete with
$50,000 in prizes. The Lulu eGames Competition, jointly sponsored by the Entrepreneurship Initiative
and the College of Management, begins with students elevator-pitching their way into the finals in
three events. Finalists compete on the basis of their business plan, arts venture feasibility plan, and/or
the quality of a design-prototype.
5.

Summary

On many dimensions North Carolina State University provides a model for an Innovation U campus.
Along with its sister institutions, Duke and UNC, it demonstrates how a university’s proximity to an
industrial research park provides mutual benefit. Among the domain factors of interest, leadership,
culture, and boundary-spanning strategies in the areas of industry and community partnering,
technology transfer, and the fostering of entrepreneurship education all played major roles in making
NC State a University leader in the production of innovation. For example, university leaders, working
with state, local, and business partners leveraged the RTP experience as a recipe for the development
of NCSU’s Centennial Campus. This would never have happened without a series of determined
leaders with a long-term strategic focus on creating the physical spaces and institutional relationships
and partnerships that facilitate innovative interactions.
Building a culture of innovation on campus was another critical aspect of the university’s evolution.
Applied research and the actualization of invention has long held a place in NC State’s institutional
psyche—“Think and Do” has been its motto since its founding in 1887 as a Land Grant Institution
focused on education in “agriculture and mechanic arts.” The University is living proof that the
traditional activities and orientation of a Land Grant school can be enhanced so as to serve
technologybased industry. NC State provides a model for how industry-university cooperative
research relationships can be conducted such that they are long-lived and high-leverage organizational
models. Its Centennial campus is a successful model of how physical propinquity and joint tenancy is
a great way to develop innovation and cooperative research between academia and industry.
Boundary-spanning relationships between university-and-government research centers and industrial
partnerships has further bled over into entrepreneurship initiatives on campus for faculty and students.
Incubation and support/connection services are provided for entrepreneurs of all stripes, in addition to
laboratory access and startup funding endowments, games, and competitions. Two of the experiential
entrepreneurship

education

curricula—the

Engineering

Entrepreneurs

Program

(EEP)

for

undergraduates and the Technology Entrepreneurship and Commercialization (TEC) Program serve as
international models for effective entrepreneurship instruction.
6.

Findings

While NC State offers a good example of how a land-grant institution can segue into a model
technology university by building relationships and creating physical spaces where industry and
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community can collaborate for innovation, there is no single way that universities reinvent themselves
to become practitioners and purveyors of innovation, our research found.
Our case studies demonstrated that: (1) there are universities that are demonstrably more “innovative”
than most of their peers, even those that are at about the same level of research spending; (2) there are
policies, practices and behavioral patterns that may have a causal relationship to “innovativeness;” (3)
there are a huge number of policies, practices and behaviors that help; (4) there are practices, policies
and behaviors that are fungible and adaptable (other universities can emulate and flat out copy them,
and we encourage our readers to do exactly that).
One key factor common to all Innovation U’s is a permeating culture of innovation. The “culture” of a
university, or any organization, is an amalgam of what it values, what it aspires to in terms of goals,
what it intends to do more of, and what it talks about. In the context of an Innovation U, culture
consists of norms, standards, and aspirations that energize innovation-related planning and actions. It
includes, but goes beyond, what comprise the standard goals and aspirations of the “typical” university.
Innovation culture is identified not only by pouring over innovation outcomes (e.g., an invention
disclosure), but also by reviewing each university’s most cherished institutional declarations including
its mission statements, goals and strategies, press releases, shared language, and reward structures as
they pertain to innovation.
While leadership is about making things happen; organizational culture is the juice that makes people
want to make things happen. It is manifested in our case universities when professors strongly believe
that entrepreneurship competencies are a worthy thing to impart to students. It is revealed when
universities decide forthrightly to be a major player in enhancing the economic well-being of their
region, their state and the nation, and widely proclaim that conclusion. It is also expressed in themes
and slogans that can capture a mindset for generations of students and faculty – like Mens et Manus at
MIT, My Heart is in the Work at Carnegie Mellon, or Think and Do at NC State.
Although some of our schools benefitted from having the ingredients for Innovation U in their
proverbial DNA (e.g., Stanford, MIT, CalTech), nonetheless every one benefited from having
effective leaders at critical times. These often were most apparent during significant shifts in the
direction and growth of the university, and the cases illustrate current and historical examples.
A theme that was very prominent in these case studies was the massive growth of research activity and
organized research units that cut across disciplines, departments, and colleges. There were many
examples of leaders extolling this way of doing impactful research, to both address the “grand
challenges” and to be more responsive to industry partners who don’t usually address R&D
opportunities and problems from the perspectives of academic disciplines.
As both a rationale for the study project, and a focus of data-gathering, the notion of “boundary
spanning” got a lot of play both in what we described and looked at, as well as providing a key
explanatory component of innovation. Boundary-spanning across disciplines or domains of behavior is
a key component of innovation. Empirical and theoretical understanding of innovation processes xiv
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assumes that different levels, phases and modalities of behaviors are involved. Those organizations
that “do innovation” better are likely to be more adept at designing and implementing new
organizational procedures that bridge disciplines, phases of the innovation process, and their
associated structures.
Much of the boundary-spanning among our cases involved partnering with entities external to the
university, such as private, public, or non-profit organizations. This occurs more frequently in the
context of centers and industry-sponsored research projects, as well as in activities associated with the
learning and practice of entrepreneurship, involving both faculty and students. There is also interesting
variety in the physical locations where boundary-spanning takes place. Several of our university cases
had been involved in research parks, physically separated from the main campus, where companies –
large and small, including startups -can lease, and sometimes purchase, space and often laboratory
facilities. University research organizations are also tenants.
Finally, notable among our cases has been the growth of boundary-spanning enabling organizations
and activities. Heretofore, most universities developed external partnerships on a case-by-case base;
several of the universities in this volume have established centralized and consolidated organizations
to function as enablers.
The book is the first that we know of to describe in detail the diverse range of pedagogical and
educational practices employed in the delivery of university-based entrepreneurship education in the
US. The most exemplary universities in this regard offered entrepreneurship instruction for all students
by infusing entrepreneurial experiences into all academic disciplines (Arizona State, for example).
Best practices that work across the other domains included everything from new faculty incentives and
hiring practices, to boundary and silo-spanning reorganizations, re-envisioning both university and
technology transfer objectives, rebuilding relationships with alumni and industry research “customers,”
and having funders include commercialization deliverables with gifting and research grants.
7.

Policy Implications

Innovation U 2.0 takes a deep-dive in-depth look at America’s top-12 innovation producing
universities. The research illuminates characteristics that are common to each of the universities, many
of which are measurable. It is a first qualitative step in beginning the process of the development of
metrics that benchmark what an entrepreneurial university looks like and what it does. And unlike
much of the current work that exists in this area (e.g., media rankings) this work involved a carefully
selected sample. The universities profiled were selected not for their fame or reputation in innovation,
or even for their research rankings and dollars raised. They were selected on the basis of normalized
metrics of innovation production and economic impact.
Despite the diversity of the schools represented, the research did tease out some “lessons learned”
about the entrepreneurial university that offer a starting point for other aspiring universities. Strategies
that could help include:
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Encourage an External, Private Sector Orientation. Being innovative and inculcating that mindset in
faculty, students, and staff can be tough sledding, and you need to be more attuned to the world
outside the university. That might mean many things: in entrepreneurship education focus more
energies on real-world simulations and experiential coursework as well as co-curricular experiences;
in developing centers and institutes, make sure that a large fraction of the stakeholders and participants
are from the private sector; encourage faculty research that has links to problems out in the world and
reward and encourage faculty and students accordingly; conduct more use-inspired research, and
support entrepreneurial problem-solving initiatives to address them.
Hire Talent. Many of the Innovation U stories involve transformational leaders, who are hired and
then have major roles in influencing universities to change. If you really want to move a campus into a
more energetic embrace of innovation-related activities, you should try to find experienced and proven
innovators, who can enhance a function, grow new capacities or organizations (centers, institutes), or
lead large swaths of the university. Hire people who have been successful in promoting, championing,
and better yet, doing and inspiring innovation.
Build a Culture. If you are able to develop, or hire, innovation-oriented leaders, then over time
mission statements, goals, core values and all the rest will begin to cluster around innovation. Try to
spread those values and goals throughout the university. Make sure internal policies and procedures
are increasingly aligned with those new goals and mission statements.
Practice What You Teach. Innovate by reinventing internal operations. At MIT, for example,
entrepreneurship students are encouraged to identify ways that the university itself could change to
better support student innovation. Implement policies that reward innovation mindsets and
entrepreneurial practice. Engage with the outside world not only for the sake of innovation but also to
help make student learning more relevant. Make sure every employee in every role, at every level
models the behavior that you are trying to teach and encourage.
Take Advantage of Innovation-Focused Federal and State Initiatives. Federal and state agencies
have become more proactive in promoting an innovation agenda at universities over the past decade,
as reflected in a variety of new program initiatives like the NSF’s I-Corps program and the
Department of Energy’s Public-Private Manufacturing Innovations Institutes. Most of the universities
included in this report have made it a priority to pursue those resources, and have leveraged these
resources to attract additional investments, including sizeable private investments, down the road.
Adopt Outcome-Based Orientation. Having an outcomes-based orientation allows for the
development of quantitative metrics that can benchmark your progress toward becoming an Innovation
U. Some schools have an outcomes orientation due to historic or cultural values that emphasize
concrete, measureable outcomes over process (University of Utah, Brigham Young University). The
examples set by Stanford and MIT in conducting huge surveys of all living alumni to assess business,
career, and innovation outcomes should be replicated widely. Quantifying the economic and social
impacts of university innovation-related programs and activities should be routine.
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Directions for Further Research
[1]. Research defining and measuring the entrepreneurial university is still in the early stages of
development. As a richly-descriptive set of case studies, this research supports Triple Helix efforts
to document and describe university innovation production, Triple Helix type partnerships, and
helps set the stage for the development of metrics that will allow for further university
benchmarking, comparative studies, and policy development.
[2]. i Resnick, D. P. Innovative Universities: When Why and How? Journal of Educational Planning
and Administration. Volume XXVI, No.2, April 2012, pp.331-341
[3]. ii The Center for Measuring University Performance. The Top American Research Universities.
2010 Annual Report. Arizona State University, Tempe, AZ (http://mup.asu.edu )
[4]. iii There is a large literature that has attempted to summarize these conceptual and empirical
issues, for example: Tornatzky, L. & Fleischer, M. (1990) The Processes of Technological
Innovation (Ch 2; pp.9-25). New York: Lexington; Marinova, D. & Phillimore, J. (2003). Models
of Innovation. In Shavinina. L.V. (2003). pp. 44-54. The International Handbook of Innovation.
NY: Elsevier; Pavitt, K. (2006). Innovation Processes (pp. 86-114). In Fagerberg, J., Mowery, D.C.
& Nelson, R.R. (Eds). Oxford Handbook of Innovation. New York: Oxford University Press.
[5]. iv National Science Foundation, National Center for Science and Engineering Statistics, FY2011
(Tables 14 & 15).
[6]. v Thomas Kuhn’s rich 1962 description of this process is still a classic. See: Kuhn, Thomas
(1962). The Structure of Scientific Revolutions. Chicago, Ill.: University of Chicago Press.
[7]. vi This sub-section draws heavily from: Meszaros, P. The History of North Carolina State
University’s Centennial Campus. Centennial Campus Documentation Project . North Carolina
State University Libraries, Special Collections Research Center, 2004.
[8]. vii Data provided by the Centennial Campus Development Office, June, 2015.
[9]. viii Gray, D.O. and Walters, G. (Eds.), Managing the Cooperative Research Center. Columbus, O.:
Battelle Press, 1998.
[10].ix Ibid.
[11].x We are thankful to Jane Albright, of the NCSU Industrial Extension Service, who provided
much of the detail for this section.
[12].xi The original Inventors Guide was written by Ken Nisbet at the University of Michigan, and
other institutions have subsequently replicated that effort and used much of the text ( with
modifications ) while acknowledging the fine work of Mr. Nisbet. This is a great example of
righteous free transfer of valuable intellectual property.
[13].xii Think of this as akin to a “batting average” in which schools differ on the number of “hits”
(e.g. licenses) divided by “at bats” (e.g., $ millions of research expenditures).
[14].xiii Rideout, E. C. (2011). Bounded Rationality and the Supply Side of Entrepreneurship:
Evaluating Technology Entrepreneurship Education for Economic Impact (Posted March, 21
2012). Available at SSRN: http://ssrn.com/abstract=2027023 or http://dx.doi.org/10.2139/ssrn.
2027023
[15].xiv Rogers, D. M. Diffusion of Innovations. 5th edition. (2003). New York, NY: Free Press;
Tornatzky, L.G. and Fleischer, M. (1990). The Processes of Technological Innovation. Lexington,
MA: Lexington Books.
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ABSTRACTS:Universities have different mechanisms or ways to generate and transfer value to
society, one of them is the creation of new enterprises (spinoffs) by research faculty. This article
provides new elements to understand the most important factors influencing the decision to create new
spinoffs by applying the Resource-Based Theory of the firm, RBT and a multi-variable logistic model
to a representative sample of researchers, members of the National System of Researchers (SNI for its
acronym in Spanish) working in more than 200 universities and research centers in Mexico and
abroad. Our results show that the greater use and exposure to the Entrepreneurial Ecosystem EE
created by the institutions, as well as an adequate protection of the intellectual property, an
appropriate entrepreneurial and consulting experience, receiving economic funding from Federal and
State Governments, and working in private institutions are some of the personal, organizational, and
economic factors that represent a strong and positive influence on the decision-making process to
create new academic enterprises by university researchers. The percentage of researchers who
responded affirmatively to the question of whether they have created or are in the process of creating
a new spinoff company was 13.3% indicating an interesting academic entrepreneurial activity not
previously studied in Mexican universities and research centers. An important learning of this
research was also to confirm that the differences in cultural and socio-economic environments to
which the researchers in Mexico and abroad (Canada) are exposed have a significant impact on the
factors and entrepreneurial process to decide whether to start a new academic spinoff company.
KEY WORDS: Academic Entrepreneurship, México, University Spinoffs, Entrepreneurial Ecosystem,
Innovation.
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1.

INTRODUCTION

It is well known that entrepreneurship is the driving force behind the economic growth of a country,
however, in Latin America (LA) although there is a high incidence of entrepreneurs, these are facing
weak macroeconomic growth, LA is also a region with many entrepreneurs and reduced innovation,
few companies export due to their low level of innovation, this also includes the large corporations,
Lederman et al (2014).
On the other hand, there are multiple higher-education academic institutions in LA, public and private,
as well as research centers some of them with many years of experience and well established research
programs which represent a great opportunity to bring new and better products and services to the
market, enhancing thereby the quality of life and the economic conditions of the region. These new
and innovative products and services would be the result of research projects carried out by
researchers working and teaching in these Universities, which represent a transfer of knowledge from
the University to society fulfilling with this the Third Mission of the modern university, Etzkowitz
(2002, 2003, and 2004), Thorn (2006), Gajon (2011), and Guerrero (2012).
The Universities have different mechanisms or ways to generate and transfer value to society. The
classic ones are education of the younger generations to transform them into good people and
competitive professionals, as well as the research programs to generate new knowledge that will allow
the technological, economic, social and cultural progress. But there are also other options: the
Extension understood as the work of consultancy and training conducted by faculty and researchers to
all kinds of organizations and individuals, the licensing of patents to be commercially exploited by
third parties, and more recently, the creation of new enterprises (spinoffs) by teachers and researchers
to develop technologies and launch new and improved products and services to the market, Shane
(2001, 2004), Mc. Queen and Wallmark (1982), Birley (2002).
The intentions of our research are:
1.

Provide new knowledge about the key resources used by university researchers in their

decision-making process to create new spinoff resulting of their research projects.
2.

Test a predictive model that supports the creation of university spinoffs in Mexico.

3.

Identify the impact of the socio-economic and cultural environment on the process of creation of

university spinoffs in Mexico and compare it to other countries.
4.

Recommend new policies and strategies to promote the creation of spinoffs in Mexican

universities.
The impact of the different economic, organizational, and personal resources available to university
researchers when making the decision of creating or not new spinoff enterprises was measured and
analyzed in this study. Out of 21 selected resources analyzed only 11 of them were statistically
significant, one of these is the Entrepreneurship Ecosystem (EE) created by the institution.
In addition to the EE, other significant resources influencing the creation of academic enterprises
were:
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Financing from private enterprises (opposite impact)



Financing from Federal and State Governments



Intellectual property protection



Consulting experience



Degree of originality and innovation (opposite impact)



Previous entrepreneurial experience

Comparing our work with Landry´s et.al (2006) for Canadian universities, the significant factors that
match are: Financing from private companies, the area of research (Engineering, Information Sciences
and Health Sciences), the consulting experience of the researchers and the degree of innovation and
novelty in research, surpassing traditional factors such as the size of projects, the economic resources
allocated, the academic degree and position of the researcher within the organization. An important
learning of this research was to confirm that the different cultural and socio-economic environments to
which the researchers in Mexico and Canada are exposed have a significant and different impact on
the entrepreneurial process to decide whether to start a new academic spinoff company.
The results of this research provide well supported elements to suggest academic organizations
focusing to promote and establish their own entrepreneurial culture and "Entrepreneurial Ecosystems"
EE, which are expected to strongly influence their researchers to become innovators and corporate
(academic) entrepreneurs.
2. STATE OF THE ART
Two excellent reports on the subject of academic entrepreneurship were key references in the
development of our work, one by F. Rothaermel, S. D. Agung and Lin Jiang (2007): University
Entrepreneurship: A Taxonomy of the Literature and the other by D. Djokovis and Souitaris (2008):
From Academic Institutions: a Literature Review with Suggestions for Future Research.
The central research question and the methodology applied in our work are similar to those presented
previously by Landry R., Amara N., Rherrad I., (2006). "Why are some university researchers more
likely to create spin-offs than others? Evidence from Canadian Universities", therefore we believe
that the results of both studies can be comparable even though the cultural and socio-economic
environments are different.
2.1 Unit of Analysis
Traditionally the empirical research on the creation of university spinoffs has been focused primarily
in two units of analysis, macro units as the University institution and/or the new created spinoff or
micro units such as the individual researcher, Di Gregorio and Shane (2003), Sacchi et.al (2009). Our
research focus is on the spinoff creation process stage, having as main protagonist or unit of analysis
to the individual researcher. However, both types of approaches: towards the individual researcher or
university institution or spinoff company shed complementary results that allow us to better
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understand the phenomenon of creation and development of academic spinoffs from different
perspectives.
2.2 Unit of analysis: the University
Research based on the institutional approach is mainly aimed to study the impact of factors such as
University policies and regulations for the creation of academic spinoffs. It has been observed that the
existence of institutional policies favorable to the commercialization of intellectual property also
favors the creation of university spinoffs, Goldfarb et.al. (2003). Differences of cultures and
socio-economic conditions in different geographic regions also influence the academic spinoff
creation process, Kolvereid et.al (1993), Stenberg et.al (2005, 2006). The quality and intellectual level
of the university research team are directly related to the number and quality of spinoffs created and to
the number of spinoffs that become public companies (IPO), Powers and McDougall (2005). Four
institutional factors favorably influence the formation of university spinoffs: 1) the availability of
venture capital (risk capital), 2) a commercial orientation of the university research program, 3) the
intellectual quality of the research team and 4) the university policies, Di Gregorio and Shane (2003).
It is also important to have a robust contacts network since this increases the possibility of creating
university spinoffs, Nicolau and Birley (2003), it is important to point out that in our research this
factor was not significant. In the global process of new spinoff creation in 15 universities of nine
countries four main stages were identified: 1) generation of business ideas, 2) conclusion in evaluating
new projects, 3) start-up of new spinoff enterprises and 4) strengthening in the creation of economic
value, Ndonzuau et.al (2002). ). The main resources that influence the creation of enterprises in a
Brazilian University were: the incubation processand the transfer of technology and the system of
financing, Renault and Mello (2011), this conclusion differs from our research, where the funding
system is not an important factor.
2.3 Unit of analysis: the spinoff company
Much of the research reported in the literature on university spinoffs is concentrated in studying the
factors that most influence on performance and future survival of the new companies and to a lesser
extent in the process of creating them. The infrastructure of the mother organization plays an
important role in the performance of the new spinoff, thus, the spinoff companies linked to the
business incubator of the university or research institution have more chance of survival than the
unlinked, Rothaermel and Thursby (2005). Previous experience in the industry where the new spinoff
company competes, as well as the accessibility to patents, increases the possibility of a better
performance of the new spinoff, also the availability and access to risk capital also increases the
possibilities to grow the company through an Initial Public Offering (IPO), Shane, and Stuart (2002).
The university is the most important organization of which the new spinoff depends to receive
specialized personnel, know-how and business guidance, Smilor et.al (1990). The institution´s
corporate culture during the creation and growth of the new company, as well as the quality of the
human resources, social networks and contacts of the founders, favorably influence the new company
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performance, Vohora et.al (2004), Walter (2006) et.al. According to Gartner (1985), the most
important factors influencing the commercial success of a new academic enterprise include the
characteristics of the researcher-entrepreneur who founded it, the type of organization, the
environment around the new enterprise and the process by which the new company was formed.
The industrial experience and qualifications of the founder, as well as the size of the entrepreneurial
team positively correlated with sales growth, however, the level of innovation of the company, as well
as accounting with a business plan are not determining factors in the success and growth of an
academic spinoff, Steinkühler (1994). According to Monge et.al (2001, 2012), the main factors that
contribute to create university spinoffs are: a) technical knowledge and b) identification of a business
opportunity, furthermore, the authors observed that the main problem faced by these new companies is
financial in nature. These results are relevant to academics, university authorities and Government
agencies to be considered in their programs of support and promotion of this type of new
entrepreneurial organizations.
2.4 Unit of analysis: The individual researcher
Other studies that also have investigated the creation of academic spinoffs are more focused in the
individual researcher, analyzing the personal factors that most influence him/her as well as the
available resources with more weight on his/her personal decision to create spinoffs. Factors such as
sex, age and experience of the researcher influence the likelihood of creating new spinoffs, these
findings are similar to the ones obtained by Shane and Stuart (2002), and by Kenny and Goe (2004)
which studied samples of entrepreneurial researchers from different universities and institutions of
higher education in the United States, where an institutional entrepreneurial culture and proper
regulations provide favorable conditions for the creation of academic spinoffs, these conclusions agree
with our own research results where the existence of a corporate culture and Entrepreneurial
Ecosystem EE created by the institution are resources that significantly influence the decision of
researchers to create academic spinoffs, see also Kassicieh, et.al (1997). A particularly important and
inspiring research was made by Landry R., et al. (2006), who studied the process of creation of
spinoffs by researchers at a group of Canadian universities, their work is supported by the
Resources-Based Theory of the firm, RBT, Barney (1991), Kogut and Zander (1993) which consider
that researchers at universities (intrapreneurs) as well as traditional, independent entrepreneurs use
their own idiosyncrasies and a wide range of tangible and intangible resources that differ between
the individuals or groups of individuals. This perspective suggests that the possibility of creating new
enterprises (spinoffs) by university researchers will increase in proportion to the availability of such
resources, some of these resources include: asset based on knowledge, financial assets, organizational
assets, social capital assets and intellectual property assets.
Our research aims to contribute to the understanding of the process of creation of academic spinoffs in
Mexico using the individual researcher as the unit of analysis.
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3. THEORETICAL CONCEPTS AND HYPOTHESES PROPOSED
The Resource-Based Theory of the firm RBT is a conceptual framework widely used in strategic
planning management to identify and exploit the resources available in an organization to formulate
strategies that create sustainable competitive advantages Grant (1992), Barney et.al (2001), the theory
attempts to explain the relationship between the company resources and its economic success. The
resources are all assets (tangible and intangible) which are the property of the Organization,
Wernerfelt (1984, 1995).
Barney (1991, 2002) establishes that a company's resources include all assets, capabilities,
organizational processes, attributes, information, personnel knowledge and know-how controlled by the
company all of which allow to formulate and implement strategies that improve its efficiency and
competitiveness, the author classifies the resources of the Organization in three main categories:
1) Physical capital resources 2) Human capital resources and 3) Organizational capital resources.
The theory is based on the assumption that the resources of the company can be heterogeneous and
immobile, where heterogeneity is understood as the presence of superior factors of production whose
source of supply is limited and immobile resources are those that cannot be sold or transferred, and are
somewhat adapted to the specific needs of a company which limit their mobility. As a result, companies
may differ in the type of resources that possess and control. On the other hand, the availability of these
resources does not guarantee the economic success of the company, it is necessary to establish an
intelligent and innovative combination of resources to achieve real competitive advantages and
economic benefits, therefore, only a limited set of resources combined in a specific way will be useful
and productive for the company, Grant (1991)
Not all resources (physical, human and organizational) are strategically important for companies,
Barney (1991), because these resources may change over time and differ according to the economic
sector where the company participates.
The Resource-Based Theory of the firm RBT has its limitations since it relies mainly on internal
elements of the Organization and does not take much into account external factors such as the
competitive environment, Porter (1991).
3.1. Implications of the Resource-Based Theory of Firm, RBT in the creation of university
spinoffs.
The entrepreneurial process which is carried out either independently or within an organization
(intrapreneurship) requires three key components to succeed, Timmons (2001): the opportunity, the
entrepreneur and the resources, the entrepreneurial process is a creative activity surrounded by
uncertainty where the three components must function uniformly, see Figure 1. In this research we use
the Resource-Based Theory of the firm RBT as a theoretical framework to identify the most relevant
resources that influence the decision to create a new spinoff company by University researchers
(academic entrepreneurs) where the organization is the University or Research Center and the business
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opportunity is perceived or identified by the researchers based on their experience, professional network
and knowledge of the market.

Figure 1 Timmons Entrepreneurship Model, (2001)

Uncertainty

Opportunity

Entrepreneur

Fits & Gaps
Business plan
Uncertainty

Uncertainty

Resources
Moving from a university non-commercial environment to a highly competitive market environment is
the main challenge faced by the founders of the new company and it is here where available resources
play a critical role.
The link between the different types of resources available to a researcher within the academic
institution or research center where he or she works is shown schematically in Figure 2. As mentioned
previously, not all resources are important and only a few represented by the domain of the intersection
of the three groups will be the Most Significant Resources (MSR) in the decision process of university
researchers to create a new spinoff company.
The resource-based theory of the firm RBT assumes that as in the case of independent entrepreneurs
who create private companies, university researchers or academic entrepreneurs use in a varied way
and according to their own feelings and skills a set of personal resources and facilities available during
the spinoff creation process. These resources accessible to researchers are of nature tangible and
intangible and vary from an institution and a person to another creating differences and heterogeneity,
which are seen as competitive advantages or disadvantages. Under this perspective, the possibility of
creating spinoffs by university researchers will increase as much as the available resources are
adequate and sufficient. This is precisely the objective of our research work: to identify the Most
Significant Resources MSR influencing university researchers during the entrepreneurial process of
creating new academic spinoffs in Mexico.
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Figure 2Link between available resources and the creation of academic spinoffs.
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According to Landry et al (2006), the generic resources most commonly considered to promote the
creation of new university companies (spinoffs) are: Financial assets, Intellectual property, Knowledge
assets, Social capital assets, Organizational assets, and Personal assets.
An analysis of the interactions between the resources available to university researchers will allow us to
identify those influencing the decision to create new spinoff companies.
3.2 The Dependent variable
The dependent variable that measures the decision to create a spinoff by the researchers was modeled as
a binary variable which takes the value 1 if the researcher has created or is in the process of creating a
new spinoff company that is in operation or in a planning and development phase, and 0 if it is
otherwise.
3.3 The Explanatory variables (Hypothesis proposed)
For this research we analyzed 21 explanatory variables (Resources) and 3 control variables that allow us
to better understand the decision-making processes to create spinoffs by academic researchers. Table 1
shows the corresponding hypothesis according to the structure of resources previously described.
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Resources of
the
Organization
Barney (2001)

Table 1 Hypotheses Proposed
Resources to promote the
creation of new university Hypothesis Proposed:
companies (spinoffs)
Landry et.al (2006)
H1, The greater the perceived importance of the funds
received by the researchers the greater the likelihood of
success in the projects and greater the possibility to create
new spinoff companies.
Financial

Resources

Physical
Capital
Resources

Intellectual Property Resources

Human Capital
Resources

Knowledge Resources

Social Resources

Personal Resources

H2 The greater the amount of funds ($) received by the
researchers, the higher the likelihood to create new
companies (spinoffs)
H3 The larger the number of research projects financed
by CONACYT and the Universities, the greater the
possibility of creating new enterprises (spinoffs).
H4 The greater the financial support from private
companies, foundations and other private organizations,
the lower the likelihood of spinoff creation by
researchers.
H5 The greater the financing of research projects by
State and Federal Governments, the greater the
possibility of creating new spinoff companies.
H6 The greater the effort of the researcher to protect
his/her intellectual property, the greater the possibility of
creating spinoffs.
H7 The greater the number of scientific publications,
books, etc. the lower the likelihood to generate new
spinoff companies.
H8 Researchers working in engineering and technology
projects have greater or equal possibility than other
research disciplines for creating spinoff companies.
H9 The greater the focus of research projects to meet
specific needs of the market, the greater the likelihood
of creating new spinoff companies.
H10 The greater the researcher´s participation in
professional consulting, the greater the likelihood of
creating new spinoff companies.
H11 The greater the degree of originality and novelty
(radical innovation) of research projects, the lower the
likelihood of creating new spinoff companies.
H12 The greater the relational and social capital of the
researchers, the greater the likelihood for creating spinoff
companies.
H15 The greater the number of years of experience of
researchers the greater the possibility of generating new
spinoff companies.
H16 The higher the SNI classification level of the
researcher, The lower the possibility of creating new
spinoff companies.
H17 The higher the level of responsibility of top
researchers in the projects the greater the possibility of
creating spinoff companies.
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H18 The higher the academic degree of the researcher,
the higher the possibility of creating spinoff companies.
H20 The higher the entrepreneurial experience of the
researchers, the higher the possibility of creating a new
spinoff company.
H13 The greater the laboratory size measured by the
number of full and associated professors on research
projects, the greater the likelihood of creating spinoff
Organizational Resources
companies.
Organizational
H14 The greater the number of hours devoted to teaching
Capital
and administration by the researchers, the lower the
Resources
likelihood of creating a spinoff company.
H19 The higher the job stability of the researcher (full
time/permanent job), the higher the possibility to create
spinoff companies.
H21 The higher the exposure and use of the
Entrepreneurial Resources (*)
Entrepreneurial Ecosystem EE created by the
institutions, the higher the possibility of creating spinoff
companies.
Male researchers are more likely to create spinoff
Control Variables
companies
Researchers working at private universities are more
likely to create spinoff companies
Researcher´s Age
(*) New resources added by the authors for this research.
4. METHODOLOGY
Our research seeks to shed light on the entrepreneurial process and new venture creation by researchers
at major universities and research centers. Using the researcher as a unit of study is intended to identify
the influence of the various parameters (resources) that are under his/her control and proximity such as:
technical and financial infrastructure, field of study, personal experience and knowledge in the field of
research, etc.
We can say that in some respects our research is pioneering in Mexico and Latin America, because there
are no previous records of this type of empirical studies in the region.
4.1 University or academic spinoffs
In the present study the new academic enterprise (spinoff) is defined as: “a new company that emerged
from the initiative of any member of the university community as teachers, researchers, students,
technical or administrative staff, and whose origin is its research work. In addition, it must have a
scientific component and remain for a period of time supervised, and sometimes also with capital
participation of the university”.
Typically the founders of a university spinoff are engineers, medicine doctors or scientists with minimal
or limited business experience to commercialize products or services based on new technologies.
Passing from a non-commercial scientific or technological project stage to one at enterprise level in a
competitive environment is one of the biggest challenges faced by the founders, and is precisely in this
transition where the resources of the firm represent a key aspect for its future development.
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4.2 The process of spinoff creation
In this study we use the four-stage proposal of Ndonzuau et.al (2002) for the formation of new
enterprises:
Stage 1 Generation of business ideas based on the research carried out.
Stage 2 Formulation and conclusion of a plan to start a new company base on the existing
Projects.
Stage 3 Start-up of the new company (spinoff).
Stage 4 Strengthening the creation of value of the new company (spinoff).
Our study is focused on stages 2 and 3, we interviewed individuals who have completed or are in the
process of completing their Business Plan to start a new company (spinoff), as well as people who have
already begun to operate their new business; the above is based on the idea that the critical stage of an
individual or group of individuals to make the decision to start a new company is made up of the
complementary phases: planning - start, therefore we have taken into account only researchers who were
at the time of this research in any of these two stages of the entrepreneurial process.
During the gathering of the information, the researchers were asked to answer the following triggering
question: "In the last 5 years, you, your co-workers or the Institution in your name have tried to
create or created a new enterprise (spinoff) as a result of your research projects?"
4.3 Sample used
The total population of this study consisted of 21,258 researchers belonging to the National System of
Researchers SNI of CONACYT from which a random sample of 2,381 researchers was obtained with
a confidence level of 95% and an error of 5%. This random sample was adjusted in size for a response
rate of 40% resulting in 5,952 observations (researchers). This adjusted sample produced a positive
response of 2,306 researchers which represents 39% of the adjusted sample and 11% of the total
population, this guarantees a confidence level of 95% and an error of 5%. The survey was applied
on-line during the months of May, June and July of 2014.
Each of the research areas classified by CONACYT was statistically represented. The research areas
were categorized in the following way:
1. Physical - Mathematical and Earth Sciences.
2. Biology and chemistry
3. Medicine and Health Sciences
4. Humanities and Behavioral Sciences
5. Social Sciences
6. Biotechnology and Agricultural Sciences
7. Engineering
This procedure allows us to have enough observations to make comparisons between research areas.
Most of the researchers in our sample are people with teaching and research experience, holding higher
academic degrees including Master (MSc., MA, etc.), Ph.D and Sc.D; in general, these researchers
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receive financial support from various sources such as the Consejo Nacional de Ciencia y Tecnología,
CONACYT, universities and research centers, foundations, private companies, public funds from State
and Federal Governments and foreign agencies. In addition, the classification level of the researchers
interviewed included: Full Professors, Associated Professors, Assistant Professors, Research assistants,
men and women with teaching and research experience that ranges from 5 to 30 or more years.
We believe that the characteristics of the sample used are sufficiently varied and representative to enable
us to analyze and form us valid judgments on the main factors influencing the decision of researchers to
generate or not new academic enterprises (spinoff).
5. FINDINGS AND INTERPRETATION
5.1 Instruments and Measures
The dependent variable that measures the decision to create a spinoff company was modeled as a
binary variable which takes the value of 1 if the researcher as a result of his/her work has tried to
create a company and it is operating or is in development, and 0 otherwise. A logistic regression was
used to identify the determinants that explain the probability of creating a new enterprise (spinoff),
Agresti (2002) and Hosmer and Lemeshow (2000).
The logistic regression is robust for fulfilling the assumption of normality, constant variance and
independence, the latter is especially important if it is a random sample. However, it is not sufficiently
strong in the presence of problems related to extreme observations and multicolinearity, which affects
the signs and magnitudes of the regression coefficients, Agresti (2002).
To determine if there are extreme observations Pearson´s residual was used, an extreme observation
was considered as that which had a residual greater than or equal to 3 in absolute value, Agresti
(2002).
To validate the existence of multicolinearity, Appendix 1 shows the correlation matrix of the
explanatory variables, none of them presents a correlation greater than 0.5 in absolute terms: therefore,
we conclude that there are no problems of muticolinearity in the estimates.
The independent variables: "degree of originality and novelty in the projects", "social and relational
capital of researchers" and "exposure and use of the Institution´s Entrepreneurial Ecosystem" are
indexes made from 5-point Likert scale reagents. To measure the reliability of the indexes, i.e that the
variables that comprise them can be expressed in a one-dimensional way, Cronbach ' alpha' coefficient
was obtained. This coefficient is a measure of reliability where values greater than 0.7 are considered
reliable. In this case, for the three independent variables the Cronbach 'alpha' coefficient was 0.814,
0.767 and 0.877, respectively
5.2 Descriptive statistics
The descriptive statistics of the variables used in this study are presented in Table 2.
5.3 Regression results
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The logistic regression model to estimate is:
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hypothesis to test, and the log (Pi /(1-Pi)) is the logarithm of the probability that a researcher creates a
spinoff company Pi, with respect to the probability of not creating a spinoff company (1-Pi). The
results of the logistic regression estimates are reported in Table 3.
Table 2. Descriptive Statistics
Observations:
Total population of researchers SNI-CONACYT in
21,258
Mexico, (January 2014)
Random Sample of SNI researchers
5,952
Response from SNI researchers (observations)
2,306

Continuos Numerical Variables:
Amount of scientific publications
Degree of originality and novelty (radical
innovation) in research projects (6 reagents
index)
Social and relational capital (8 reagents index)
Full and Associated Professors working on
research projects
Hours devoted to teaching and administration
(% of time spent)
Years of experience as a researcher
Total of projects as a Full (Leading) researcher
Exposure and use of the Institution´s
Entrepreneurship Ecosystem, EE (6 reagent
index)

%

100.0
38.7

Minimum Maximum Media Deviation Cronbach
0
390
31.06 36.83
1

5

3.10

1.01

0.814

1

5

2.58

0.70

0.767

0

102

7.25

7.36

-

0

100

45.0

18.19

-

0
0

60
100

16.91
5.23

10.66
7.18

-

1

5

1.12

0.45

0.877

Categorical Variables:
New Enterprise creation (% of Projects which concluded in creation of new spinoffs)
Importance of funds received (% en 3, 4 y 5. Scale: Nothing important 1, 2, 3, 4, 5 Very
important)
Total Funds received (% of projects above one million pesos, or US $80,000)
Funding received from CONACYT and/or Academic Institutions (% of financed projects)
Funding received from private companies, foundations and other (% of financed projects)
Intellectual Protection (% of Projects using at least one type of intellectual protection)
Research fields (% of Projects)
Engineering
Biotechnology and Agricultural Sciences
Social Sciences
Humanities and Behavioral Sciences
Medicine and Health Sciences
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%
13.3%
95.3%
40.3%
92.2%
51.3%
36.3%
14.4%
11.5%
15.5%
14.5%
10.5%

Biology and Chemistry
Physical, Mathematics and Earth Sciences
Focus to meet specific market needs (% of projects in 4 and 5, in a Scale where: Little or no
focused 1, 2, 3, 4, 5 very focused)
Participation in consulting activities (% in 4 and 5 in a scale where: Never 1, 2, 3, 4, 5 Very
often)
National Researchers System, SNI-a classification (% of researchers in Level 2 and 3)
Gender (% of Males)
Academic degree (% of researchers holding Doctoral degrees)
Entrepreneurial experience (% of researchers who have been partners or business owners)
Working relationship-Job category (% permanent or full time)
Type of institution where the searcher works (% private)
Place where the researcher works within his/her institution (% Institutes or Research center vs
University)
Institution where the researcher works offers programs in entrepreneurship (% Yes)

17.2%
16.2%
61.5%
18.6%
27.8%
66.7%
97.8%
13.8%
93.6%
5.5%
46.7%
43.8%

Table 3. Estimates of the logistic regression and variables that explain the creation of spinoff
enterprises by the researchers.

H1
H2
H3
H4
H5
H6
H7
H8

H9
H10
H11
H12
H13
H14
H15
H16
H17
H18
H19
H20
H21

Constant
Importance of funds received
Total funds received
Funding received from CONACYT and/or Academic
Institutions
Funding received from private companies, foundations and
other
Funding received from State and Federal Government
Intellectual Protection
Amount of scientific publications
Research Field (reference: Engineering)
Biotechnology and Agricultural Sciences (BIOAGR)
Social Sciences (SOS)
Humanities and Behavioral Sciences (HUBEH)
Medicine and Health Sciences (MEDHS)
Biology and Chemistry (BIOCHEM)
Physical, Mathematics and Earth Sciences (PHYMAT)
Focus to meet specific market needs
Participation in consulting activities
Degree of originality and novelty (radical innovation) in
research projects
Social relations capital
Full and Associated Professors working on the research projects
Hours devoted to teaching and administration
Years of experience as a researcher
Classification in the National System of Researchers, SNI-a
Total of projects conducted as Full (Leading) researcher
Maximum academic degree (Ph.D, Sc.D)
Working relationship-Job category (Full time, Part time)
Previous entrepreneurial experience
Exposure and use of the Institution´s Entrepreneurship
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Coefficient

Value Pa

-3.788
-0.061
0.154

0.000
0.868
0.352

0.195

0.472

0.410

0.018

**

0.453
0.433
0.001

0.003
0.005
0.584

***
***

-0.011
0.217
-0.272
-0.583
-0.036
-0.022
0.130
0.979

0.965
0.403
0.356
0.087
0.886
0.930
0.464
0.000

0.363

0.000

-0.037
-0.007
0.002
0.004
0.092
-0.009
-1.243
0.018
1.757
0.613

0.749
0.505
0.575
0.753
0.649
0.340
0.002
0.950
0.000
0.000

***

*

***
***

***
***
***

Ecosystem, EE
Type of institution where the searcher works (Public, Private)
Place where the researcher works (University, Research Center)
Researcher´s Age
Researcher´s Gender (Males)
Total cases
Chi-square
Nagelkerke R2 (pseudo R2)
Percentage of correct predictions
(*), (**), (***) : Significant at 10%, 5% and 1% respectively

0.519
-0.054
-0.013
0.460

0.069
0.725
0.305
0.008

*

***

2306.0
1356.161
0.33
0.89

The estimated logistic regression correctly classifies 89% of the total number of observations.
Nagelkerke´s R2 value was 0.33 similar to values found in other studies of this type, Landry (2006),
This means that the explanatory variables raised in the hypotheses explain 33% of the differences in
the two groups studied, researchers who create spinoff companies and researchers who do not create
spinoff companies. This is consistent with the significance test of the Chi-square, to a level of 5% the
null hypothesis that all coefficients are zero is rejected, at least one is different to zero, and this
concludes that at least one of the variables introduced in the model explains the dependent variable.
5.4 Most Significant Resources (MSR)
Analyzing the signs of the coefficients and the significance level, we conclude that the Most
Significant Resources MSR (favorable and unfavorable) for the creation of academic spinoffs in
Mexico are:
At a level of significance of 1%:
Type: Physical Resources
 Research projects funded by State or Federal Governments are more likely to create academic
spinoffs than projects receiving funding from other sources.
Type: Human Capital Resources
 The greater intellectual protection, the greater is the probability of creating an academic spinoff,
 The greater participation in consulting activities by the researchers, the more possibilities to start a
spinoff businesses.
 The greater degree of innovation and originality of research projects, the less the probability of
creating a spinoff company.
 Researchers with high (doctoral) degrees are less likely to create spinoff companies compared with
their peers with lower academic degree.
 If the researcher is or has been owner or partner in a business, he/she is more likely to create a new
academic spinoff company.
 Type: Organizational Capital Resources
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 The higher use and exposure of the Institutional Entrepreneurship Ecosystem EE by the researchers,
the higher the probability of creating an academic spinoff company.
At a level of significance of 5%:
Type: Physical Resources
 Researchers with projects financed by private companies, foundations, etc. are less likely to
generate academic spinoffs.
At a level of significance of 10%:
Type: Human Capital Resources
 Researchers working on engineering and technology projects are more likely to create spinoffs than
the rest of the disciplines with the exception of medicine and health sciences that are equal or less.
6. DISCUSSION OF RESULTS AND CONCLUSIONS
Based on the responses of 2,306 members of the National System of Researchers SNI belonging to the
National Council of Science and Technology CONACYT, the results indicate that 13.3% of the total
researchers who responded have created or are in the process of creating academic enterprises
(spinoffs). The response shows an interesting entrepreneurial activity in Mexican universities and
research centers not studied before. The question of interest to answer was: What factors determine
that a research project (in any area of knowledge) concludes in the creation of a spinoff
company? This question was answered considering 21 theoretical hypotheses and applying a logistic
regression model where the dependent variable was a binary variable which took the value of 1 if the
respondent as a result of his/her research created or is in the process of creating a new company and
zero if it did not. The main findings of this research and their implications for the creation of academic
spinoffs in Mexico are discussed in the next section.
6.1 Significant factors in the decision to create spinoffs
Contrary to the expected, the amount of financial support received by the researchers is not a
determining factor in the decision to create or not a new spinoff enterprise, (H1/H2). One of the
reasons is the commitment made by SNI researchers who receive financial support from CONACYT,
this involves reaching higher levels of scientific productivity measured in terms of the number of
publications in international Journals, writing books or book chapters as well as speaking at major
conferences and congresses, all this keeps them away from time-consuming activities such as creating
a new spinoff company.
On the other hand, the origin of the financial resources is a factor that influences the creation of
spinoff companies, (H3, H4 and H5), because researchers who receive financial resources from private
companies are less likely to create spinoff companies than those who receive public funds from State
and Federal Governments, the above has to do with the conditions of confidentiality and intellectual
property imposed on researchers by private companies that finance their projects, something that does
not happen with projects financed with public funds from Federal and State Governments. It is
92

important to point out that projects financed by CONACYT or the universities themselves are also less
likely to create spinoff companies due to the moral commitment by SNI researchers to devote their
time to publish the largest number of articles in prestige journals and to speak in Conferences, rather
than creating spinoff enterprises.
The level of protection of intellectual property (H6) in the form of patents or other legal mechanisms,
continues to be a favorable and significant factor for a new academic spinoffs, as it provides greater
guarantees to the founding investors that their investment will be protected by the laws of competition
and intellectual property.
Researchers working in engineering and technology projects have the same or greater chance of
creating spinoff companies than researchers working in other areas of knowledge with the exception of
projects in medicine and life sciences which have a lower possibility of creating spinoff companies
(H8), contrary to expectations, research projects oriented to satisfy specific needs of the market are not
a factor that significantly affects the decision to create new spinoff companies (H9). However, a factor
that significantly influences the decision of creating spinoff companies is that researchers participate
or have experience in consulting (H10), as this experience to solve problems outside the academic
environment provides the researchers with a greater vision and business-market perspectives that
prepares them for future decision making to start their own business in contrast to fellow researchers
that are only limited to the academic life of teaching and research.
Originality and innovation are factors that influence negatively the decision to start-up a new company
because while more radical and innovative be the research project, lower the possibility of creating
spinoff companies (H11), this is due the fact that the level of financial uncertainty increases since it
will be harder for the market to adopt easy and quickly to radically new products, services or
technologies, causing this a further delay and uncertainty in the recovery of the initial investment.
Social relations or social capital of researchers are not a significant factor in the decision to create
spinoff companies (H12), this is certainly a success factor at a later stage for the new company, as it
will allow the entrepreneurial researchers to open doors and access personal contacts for the growth
and consolidation of the company. Laboratory size measured in terms of the number of Full and
Associated researchers participating in the projects (H13) does not significantly influence the decision
to create spinoff companies, this may be due to the conflicts generated by the participation of top
researchers, since these professors generally focus their activity on short term goals of publishing,
writing books and scientific articles in order to keep their status within the SNI, thereby reducing their
time and effort devoted to the creation of spinoff companies. On the other hand, contrary to
expectations, researcher time devoted to teaching and administrative activities

(H14), does not

significantly influence the decision to create spinoff companies, there are other factors of greater
weight in the decision to start-up. Also, contrary to expectations, the experience years of the
researchers is not an influential factor in the decision to create companies (H15), it is understandable
that researchers with more years of experience and close to retirement age try to avoid personal
93

financial risks involving the creation of a spinoff company, and prefer to concentrate their last
productive years in quiet and purely academic activities such as teaching, and publishing articles or
books.
On the other hand, it was expected that to a higher classification level of the researchers in the SNI
system, lower would be their possibility of creating spinoff companies (H16) this due to their high
commitments with scientific productivity in terms of publishing articles and participation in
Congresses, but this hypothesis was rejected, it will be important in future research to use a larger and
varied sample of researchers not only those belonging to the SNI system as we did in this study in
order to gain wider coverage and representativeness of the total population of scientific researchers in
Mexico.
The participation of Full Professors as leaders of research projects is not a determining factor to create
spinoff companies (H17) as generally Full Professors -due to their rank and academic prestige- focus
more into scientific production (publishing) or administrative duties and do not have special incentives
to create their own companies.
Another opposite to expected result was the widespread assumption that researchers with higher
academic degrees (Ph.D., D.Sc. etc.) are more likely to create companies but it is not, our results
indicate that the academic degree influences significantly but in an opposite way (H18), i.e. the higher
the academic degree, the lower the likelihood of creating spinoff companies, this suggests that
researchers with lower academic degrees such as Master and Bachelor type: M.Sc, M.A, MBA, B.Sc,
B.A., doctoral candidates or even Technicians are more likely to create spinoff companies,
Contrary to our assumptions, the security and job stability is not a significant factor in the process of
academic entrepreneurship (H19), this result maybe is due to the structure of the SNI sample of
researchers used, because most of them, (> 90%) are full time, permanent employees in their
institutions, this fact explains why the labor factor is not influential or differentiating in the decision to
start a new spinoff business.
The experience of the researchers in previous entrepreneurial-business activities as owner or partner of
a company (of any type) is a very significant and influential factor affecting positively the possibility
of creating academic enterprises (H20), the entrepreneurial experience allows the researcher to break
down obstacles and limiting paradigms in the process of starting up a new business,
A highly significant factor for the creation of academic spinoffs resulting from this study is the culture
and entrepreneurial environment to which university researchers are exposed, it is demonstrated that
the Entrepreneurial Ecosystem (EE), is one of the most influential resources in the likelihood of
creating new spinoff enterprises (H21), in this research, we have defined the EE of the institution as
the combination of resources integrated by: Business incubator, Office of Technology Transfer OTT,
Courses and seminars on entrepreneurship and business development,

the existence of

entrepreneurship undergraduate and postgraduate courses, Entrepreneurial Expos and Congresses,. It

94

is important to mention that the entrepreneurial culture of an institution is created over time and with a
positive attitude of support on the part of academic authorities.
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6.2 Impact of the socio-economic and cultural environments
With the intention of better understand the impact of different socio-economic and cultural
environments on the decision to create academic spinoffs, our results for Mexico were compared with
the results of a similar study conducted by Landry et.al (2006) with researchers in Canadian
Universities.
Our results show that only 6 of the 21 proposed hypotheses are significant and coincide in both
Cultures:
 H4, the greater the financial support from private companies, foundations and other similar sources,
the lower the likelihood to create spinoffs.
 H6, the greater the effort by the researchers to protect their intellectual property, the greater the
possibility of creating spinoffs.
 H8, Researchers working on engineering and technology projects have equal or greater possibility
to create spinoffs than researchers in other disciplines.
 H10, The greater involvement of the researcher in consulting activities, the greater his/her chance
to create new spinoff companies.
 H11, The greater level of originality and (radical) innovation in research projects, the lower the
probability of creating new spinoff companies.
 H22, Male researchers are more likely to create spinoff companies.
 An important learning is the confirmation that although academic entrepreneurial processes follow
similar patterns around the world, the factors that affect these processes are different and clearly
depend on the cultural and socio-economic environments where these processes take place.
7. POLICY IMPLICATIONS
The results obtained in this research lead us to summarize the following conclusions and
recommendations to promote the creation of academic spinoffs in Mexico:
 Search preferentially to finance research projects with public funds from State or Federal
Governments.
 Protect intellectual property resulting from the research projects via patents or other legal
instruments.
 Facilitate, encourage and reward consulting activities of the researchers regardless of their highest
academic degree achieved.
 Encourage original research but preferently of the incremental-innovation type (non-radical)
innovation.
 Support in particular researchers with some type of previous entrepreneurial or business
experience.
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 Encourage the creation and consolidation of Entrepreneurship Ecosystems EE that prepare,
facilitate and impulse researchers’ decision to create spinoff enterprises to commercially exploit the
results of their scientific projects.
8.

DIRECTIONS FOR FURTHER RESEARCH

We hope that the valuable learning achieved in this study establishes the bases for future research in
Mexico and other Latin American countries with the aim to know and better understand the most
important resources necessary for the creation of spinoffs by university researchers and thereby
comply with the Third Mission of the modern university.
First, it is necessary to extend the statistical sample to all kinds of scientific researchers in the country,
not just those within the SNI of CONACYT, because it leaves out a number of seasoned researchers
with different scientific commitments or not interested in belonging to the SNI, but whose
entrepreneurial potential is latent and must be considered.
Second, during this work we did not ask the university researchers interviewed if they had created a
spinoff company and this had failed, we believe that unsuccessful attempts are also a sign of
entrepreneurial activity that needs to be considered.
Third, in this research we just studied the decision process alone and the most significant factors to
create spinoff companies, we did not analyze the performance and/or results achieved by the academic
enterprises (spinoffs) created to date, nor the level of commercial and financial success (or failure)
achieved,

this

should

be

material

for

a

future

research

to

close

the

cycle:

creation-performance/growth-consolidation, because we do not know the rate of academic enterprises
created by researchers that have transcended and survived the competitive environment where they
participate.
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1.

Introduction

The second academic revolution starting from 1980s makes university undertake the third mission
beyond teaching and research, which mission is serving the economic development and society
directly or can be called “outreach” Nelles and Vorley (2011). The universities being excellent at
creating economic and social values directly are called “entrepreneurial university” (EU) by some
scholars (Clark, 1998; H. Etzkowitz, 1983). The urgent demand for knowledge, science and
technology from the society and industry sectors, and the demand for more funding to develop the
university itself, many universities draw closer to EU, showing the characteristics of entrepreneurship.
The academic community started to pay more attention on EU and academic entrepreneurship since
late 1990s. Many scholars, such as Henry Etzkowitz, Burton R. Clark, Sheila Slaughter, have done
outstanding research on EU, including the characteristic, elements of EU, reason for the rise of EU,
etc., and put forward some theories, for instance, Triple-Helix, Academic Capitalism.
We can give an idea of whether a university is an EU according to the existing studies and best
practices roughly. And based on the qualitative standards, most of the universities can be categorized
as EU, because the criteria makes us to define that any university with some traits of entrepreneurship
is EU. But actually and theoretically, EU is a new development paradigm of modern university, and
only a few universities can be labeled as EU by far. So how can we distinguish them from all of the
universities?
Although the studies of EU has been lasting for more than 20 years, most of the themes are focused on
characteristic, elements of EU, reason for the rise of EU, and other macro perspectives. Many
important subjects, for example, the assessment indicator system of entrepreneurial university, the
quantitative validation of entrepreneurial university related theories, are neglected, which limits the
development of entrepreneurial university and its theory.
This study is to put forward the norm or benchmark of entrepreneurial university, on the base of which
an assessment indicator system of entrepreneurial university will be designed to distinguish
entrepreneurial universities from all of the universities. Then, the criteria will be used to find Chinese
entrepreneurial universities through collected data. The aim of the study is not just only to bring the
academic community an assessment indicator system, but more important, is to boost the stagnant
theory research on entrepreneurial university.
2.

The-state-of-the-art

The definition of entrepreneurial university. In his first article on entrepreneurial university,
Etzkowitz (1983) defined the entrepreneurial university as “universities that are considering new
sources of funds like patents, research funded by contracts and entry into a partnership with a private
enterprise”. The EU “has the ability to generate a focused strategic direction, both in formulating
academic goals and in translating knowledge produced within the university into economic and social
utility” (H. Etzkowitz, 2003). Clark (1998) thought that the entrepreneurial university “seeks to
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innovate in how it goes to business, to work out a substantial shift in organizational character, to
become ‘stand-up’ universities that are significant actors in their own terms.” Kirby, Urbano, and
Guerrero (2011) put forward that an EU should have the ability to innovate, recognize, and create
opportunities, work in teams, take risks, and respond to challenges.
The characteristics and elements of entrepreneurial university. After exploring five European
universities, Clark (1998) finds that entrepreneurial universities have five elements in common: a
strengthened steering core, an extended developmental periphery, a diversified funding base, a
stimulated academic heartland, and an entrepreneurial culture. Henry Etzkowitz (2013)proposes four
inter-related propositions to describe entrepreneurial university: interaction (interacting closely with
industry and government), independence (a relatively independent institution), hybridization (hybrid
organization created to realize the objectives), reciprocity (renovation of the internal structure of
university as the relationship with industry and government changes). And in the book “Innovation U
2.0 – Reinventing University Roles in a Knowledge Economy”, Tornatzky and Rideout (2014) focus
on five key opportunities the universities need to address in order to be more entrepreneurial:
university culture, leadership, boundary-spanning: entrepreneurship, boundary-spanning: industry and
community partnering, boundary-spanning: technology transfer.
The mechanism of entrepreneurial university. How does EU achieve academic entrepreneurship?
Nelles and Vorley (2011) find that the mechanism of EU is made up of five elements: structures,
systems, strategies, leadership, and culture, all of which are oriented towards innovation. More
specific mechanisms are studied by many scholars. The mechanisms can be classified as formal and
informal ways. Patenting, licensing and spin-offs are usually formal collaboration patterns between
university and industry (Phan & Siegel, 2006; Siegel, Veugelers, & Wright, 2007), and collaborative
(joint) research, contract research, consulting are more frequent informal patterns than formal ones
(D'Este & Patel, 2007; Perkmann, King, & Pavelin, 2011). According to their level of
commercialization, the mechanisms can be divided into academic commercialization (eg. spin-offs,
licensing), academic engagement (eg. consulting, joint research), knowledge and talent flowing (eg.
public speech, internship), traditional relationships (graduate, publications) (Fan, 2014b)
Ranking of entrepreneurial universities. Since 2008/2009, the National Centre for Entrepreneurial
in Education (NCEE, 2015) announces the ranking of entrepreneurial universities in UK every year,
which is the first and only ranking for entrepreneurial university. However, the ranking indicator is
qualitative, not quantitative, including institutional environment, student engagement, innovative and
entrepreneurial staff, entrepreneurial impact.
3.

The norm of entrepreneurial university

After reviewing the recent main research themes on entrepreneurial university, including the definition,
characteristics and elements, mechanism, ranking of entrepreneurial university, we think that an EU
should have five capabilities, and perform excellent on all of them.
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Innovation. Many empirical studies have found that the high level of the university’s innovative
capability can increase faculty’s participation in university-industry collaboration (Di Gregorio &
Shane, 2003; Mansfield, 1995; O'Shea, Allen, Chevalier, & Roche, 2005). From the perspective of
firms, they also want to find the universities with more strong academic capability (Feller & Roessner,
1995; Tornquist & Kallsen, 1994). So firstly, an EU must have abundant research capability, like a
research university.
Patenting is a key indicator to describe university’s entrepreneurial capabilities. Thursby and Thursby
(2002); Thursby and Kemp (2002) use DEA method to find that the university researchers’ willingness
to patent results the rise of university technology transfer. Fan (2014a) employs a panel data to find
that more patents can generate more technology transfer activities. So, an EU must have the ability to
get more inventions patented.
Licensing, a way to transfer of codified knowledge, is an important mode of interaction between
university and firms. TTO/TLO have been set in many U.S. and European universities to licensing
patents because of the considerable income from licensing. On the other hand, licensing can enable a
firm to get access to existing technology in a rapid way (Phan & Siegel, 2006). So, licensing is another
ability for an EU.
Spin-off involves the transfer of a core technology from an academic institution to a new company,
and the founding members may include the inventor academics who may or may not be currently
affiliated with the academic institution (O'Shea, Fitzgerald, Chugh, & Allen, 2014). The creation of a
start-ups includes advanced technology, organizations linking university and industry, entrepreneurial
culture and atmosphere, supported university policies, entrepreneurial education training the students’
entrepreneurship (Degroof & Roberts, 2004; Lockett, Wright, & Franklin, 2003; Roberts & Malonet,
1996). So spin-off is a comprehensive reflection of university’s academic entrepreneurship.
Collaboration with industry. Indeed, licensing and spin-off are not the most important interactions
between university and industry. Collaboration, like contract research, consulting, cooperative
research, are placed the most frequent ways and the highest value by university and faculty (Cohen,
Nelson, & Walsh, 2002; Fan, 2014b). Although less formal, Collaboration is a more easy and quick
way to connect university and industry.
4.

Methodology

Data resources and Sample Selection
All of the data comes from two public statistical reports released by Ministry of Education, China
(MOE), including Higher School Science and Technology Statistical Data Assembly (2008-2012),
China University-Run-Enterprise Statistical Report (2008-2012).
In addition, according to the first norm of entrepreneurial university, which is innovation, we select 64
MOE-administrated universities as our study objects. Firstly, the MOE-administrated universities are
the best universities in China, which can be categorized as research universities. Secondly, each of the
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64 universities has set up many science, engineering, agriculture and medical programs, accumulating
a number of technologies for academic entrepreneurship.
Assessment indicator system
As discussed above, the EU should have the five capabilities: innovation, patenting, licensing, spin-off,
collaboration with industry. And then how to measure the five capabilities? We choose the research
universities to measure the innovation capability. We also select four variables to measure the other
four capabilities. And the assessment indicators are as follows:
Table 1 Assessment indicator system of EU
EU

Indicator
Innovation
Patenting
Licensing
Spin-off

Measurement
research university
innovation patent
income from technology transfer
income
from
university-run-enterprise
Collaboration sci-tech funds from enterprises

M1: selected by each indicator’s ranking
In our opinion, an EU must perform excellent on all of these indicators. So we try to select the
universities ranked well on each indicator as EU. Two methods are used to rank the indictors in order
to generate a more fair results. To be sure, 5-year mean (2008-2012) is employed to eliminate the
fluctuation of data among different years.
The first selecting method is that the each indicator of a university should be ranked top 50%, which
also means top 32.
And the overall ranking can be generated after adding up the four rankings of each university. So the
less the sum, the higher the ranking, and the university is more entrepreneurial among the selected
universities.
M2: selected by each indicator’s mean
As similar as the first methods, the second selecting method is to select universities of which each
indicator ranked higher than corresponding mean. In order to generate more rankings, we choose three
means, including mean, the 75% of mean, 50% of mean.
5.

Results

The lists of Chinese EU are generated by using the two methods separately (See Table 2).
Condition 1: Each of the indicator ranked top 50%
When we use the first method, 17 universities are selected as EUs, which are: Tsinghua U, Zhejiang U,
Shanghai Jiaotong U, Southeast U, Northeastern U, South China U of Technology, Xi’an Jiaotong U,
Tianjin U, Huazhong U of Science and Technology, Peking U, Chongqing U, Sichuan U, Wuhan U of
Technology, Zhongnan U, Wuhan U, Dalian U of Technology, Nanjing U.
Condition 2: Each of the indicator ranked higher than mean
Only 4 universities selected as EUs: Tsinghua U, Zhejiang U, Shanghai Jiaotong U, Xi’an Jiaotong U.
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Condition 3: Each of the indicator ranked higher than 75% of mean
10 universities selected as EUs: Tsinghua U, Zhejiang U, Shanghai Jiaotong U, Southeast U,
Northeastern U, South China U of Technology, Xi’an Jiaotong U, Peking U, Chongqing U, Wuhan U
of Technology
Condition 4: Each of the indicator ranked higher than 50% of mean
15 universities selected as EUs: Tsinghua U, Zhejiang U, Shanghai Jiaotong U, Southeast U,
Northeastern U, South China U of Technology, Xi’an Jiaotong U, Tianjin U, Peking U, Chongqing U,
Shandong U, Sichuan U, Fudan U, Wuhan U of Technology, Hefei U of Technology
From the results, we can find that the lists of EU generated under different conditions are similar
except condition 2, and all of the universities selected as EU top the list of sampled universities.
Two findings discovered on this study should be discussed: “condition 2” and “Tongji University”. In
condition 2, only 4 universities can be selected as EU because of the higher selection criteria. Each of
the four indicators of a university should be higher than the mean, and some of the means are ranked
very high among the universities. For example, the indicator of the mean of “income from technology
transfer” ranked 12 among them, which means that only 11 universities meet the criteria. So only 4
universities are on the list after meeting other three criterias. Although Tongji University tops 6 th
according to the sum of indicators’ ranking, it is not listed on any of the four rankings. From table , we
can see that Tongji U tops the lists in the indicators of “innovation patent”, “income from
university-run-enterprise”, “sci-tech funds from enterprises”, but ranked 36th in the indicator of
“income from technology transfer”, which leads to absence on the lists.
After all, we can find something in common about the 20 EUs of China. (1) all of the universities are
research and comprehensive universities, which are best universities universally accepted in China; (2)
all of them have excellent research capabilities in some of the science and technology areas; (3) all of
them are above 21 among the sampled universities, performing very well as a whole; (4) most of them
are located in East China, also located in the cities which are relatively developed around the region,
which means there are high correlations between the generation of EU and developed economy, but
we are not clear about the causal relationship between them.
6.

Conclusions

The goal of this paper is to explore the norm of entrepreneurial university, based on which the authors
want to find out the Chinese Entrepreneurial Universities exactly. The study suggests that the norm of
Entrepreneurial University should comprise of five capabilities: innovation, patenting, licensing,
spin-off, and collaboration with industry, and the Entrepreneurial University should perform excellent
on all of these five capabilities. The norm is applied to select Chinese Universities. Four similar lists
of Entrepreneurial Universities are generated with two methods- selected by each indicator’s ranking
or mean- used. The results presents that the universities selected as Entrepreneurial Universities are
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research and comprehensive universities located in East China or relatively developed areas, and have
outstanding research capabilities in some of science and technology areas.
Since this is the first study to select Entrepreneurial Universities with both qualitative and quantitative
methods, it would be premature to draw far-reaching conclusions about the norm of Entrepreneurial
University and the assessment indicator system of Entrepreneurial University. For example, in the
Chinese context, there are also some great universities like University of Science and Technology of
China, Harbin Institute of Technology, Beihang University, Northwestern Polytechnical University,
but they are not affiliated to MOE, so we can’t rank them due to the lacking of data.
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Appendix
Table 2 Lists of EU by different methods

Ranking
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Each
of
the
Sum
of
Each
of
the Each of the indicator
Each of the indicator
indicator
ranked
University
indicators’
indicator
ranked ranked higher than
ranked top 50%
higher than 50% of
ranking
higher than mean
75% of mean
mean
Tsinghua U
7
Tsinghua U
Tsinghua U
Tsinghua U
Tsinghua U
Zhejiang U
20
Zhejiang U
Zhejiang U
Zhejiang U
Zhejiang U
Shanghai Jiaotong U
23
Shanghai Jiaotong U
Shanghai Jiaotong U Shanghai Jiaotong U
Shanghai Jiaotong U
Southeast U
38
Southeast U
Southeast U
Southeast U
Northeastern U
50
Northeastern U
Northeastern U
Northeastern U
Tongji U
53
South
China
U
of
South China U of
South China U of South China U of
54
Technology
Technology
Technology
Technology
Xi’an Jiaotong U
55
Xi’an Jiaotong U
Xi’an Jiaotong U
Xi’an Jiaotong U
Xi’an Jiaotong U
Tianjin U
56
Tianjin U
Tianjin U
Huazhong U of Science and
Huazhong U of Science
56
Technology
and Technology
Peking U
57
Peking U
Peking U
Peking U
Chongqing U
64
Chongqing U
Chongqing U
Chongqing U
Shandong U
65
Shandong U
Sichuan U
65
Sichuan U
Sichuan U
Fudan U
81
Fudan U
Wuhan
U
of Wuhan
U
of
Wuhan U of Technology
81
Wuhan U of Technology
Technology
Technology
Zhongnan U
81
Zhongnan U
Wuhan U
89
Wuhan U
Dalian U of Technology
91
Dalian U of Technology
Nanjing U
93
Nanjing U
Hefei
U
of
Hefei U of Technology
104
Technology
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Table 3 Ranking of 64 MOE-administrated universities by sum of indicator’s ranking

2
1
3
4
33
11
5
7
6

income
from
technology transfer
1
5
2
3
7
36
13
8
24

income
from
university-run-enterprise
2
11
9
26
4
5
17
16
19

sci-tech
funds
from enterprises
2
3
9
5
6
1
19
24
7

Sum of
ranking
7
20
23
38
50
53
54
55
56

9

28

6

13

56

12
8
13
10
17
23
16
29
19
32

11
18
6
23
14
17
29
35
32
12

1
20
10
28
12
25
15
8
30
23

33
18
36
4
38
16
21
17
10
26

57
64
65
65
81
81
81
89
91
93

14
38

34
4

18
31

27
31

93
104

18

39

40

8

105

Ranking

University

innovation patent

1
2
3
4
5
6
7
8
9

Tsinghua U
Zhejiang U
Shanghai Jiaotong U
Southeast U
Northeastern U
Tongji U
South China U of Technology
Xi’an Jiaotong U
Tianjin U
Huazhong U of Science and
Technology
Peking U
Chongqing U
Shandong U
Sichuan U
Fudan U
Wuhan U of Technology
Zhongnan U
Wuhan U
Dalian U of Technology
Mean
Nanjing U
Hefei U of Technology
University of Science
Technology Beijing

10
11
12
13
14
15
16
17
18
19
20
21
22
23

&

24

Sun Yat-sen U

20

46

7

40

113

25
26

75% of Mean
Hunan U

36
34

19
20

29
38

34
29

118
121

113

indicators’

29
30
31

East China U of Science and
Technology
Beijing
U
of
Chemical
Technology
Jiangnan U
Southwest Jiaotong U
Chang’an U

32

Donghua U

15

26

58

35

134

33
34
35

Jilin U
Beijing Jiaotong U
Xiamen U
Beijing U of Posts and
Telecommunications
University of Electronic Science
and Technology of China
50% of Mean

22
26
30

49
56
42

49
33
22

15
20
46

135
135
140

35

15

54

43

147

25

48

60

14

147

44

25

35

44

148

24

37

37

50

148

61

55

3

30

149

41
49

41
16

43
36

25
53

150
154

45

47

51

12

155

31

45

62

23

161

51

51

32

28

162

46
47

China Agricultural U
China U of Petroleum, East
China
Hohai U
Southwest U
China U of Mining and
Technology
Xidian U
China U of Petroleum ,North
China
Nankai U
East China Normal U

46
39

9
52

61
27

55
56

171
174

48

Beijing Normal U

54

65

14

51

184

49

China Pharmaceutical U

50

38

41

58

187

50

Northeast Forestry U

53

30

48

57

188

51

Northwest A&F U

37

43

56

54

190

52
53

Beijing Forestry U
Nanjing Agricultural U

56
43

53
27

21
63

60
59

190
192

27
28

36
37
38
39
40
41
42
43
44
45

28

10

46

39

123

27

22

39

37

125

21
47
57

31
59
21

44
13
34

32
11
22

128
130
134

114

54
55
56
57

42
63
40
48

33
40
54
62

66
45
55
57

52
47
48
41

193
195
197
208

58

57

53

45

213

59
60
61

Huazhong Agricultural U
China U of Geosciences, Beijing
Ocean U of China
North China Electric Power U
China U of Mining &
Technology, Beijing
Lanzhou U
China U of Geosciences, Wuhan
Central China Normal U

59
52
60

60
58
44

47
65
52

49
42
62

215
217
218

62

Renmin U of China

66

63

24

66

219

63

Shaanxi Normal U

55

61

42

63

221

64

Northeast Normal U

62

50

50

61

223

65

Beijing U of Chinese Medicine
China U of Political Science and
Law

64

64

64

65

257

67

67

59

67

260

Communication U of China

65

66

67

64

262

58

66

67
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To Be or Not to Be: Entrepreneurial Scientists in the Commercialization
of Knowledge in China
Jianying Wen
School of Marxism, Jiangsu University, Zhenjiang Jiangsu Province, China
Abstract: Entrepreneurial scientists play an indispensable role in the commercialization of scientific
knowledge. At least four dimensions of entrepreneurial scientists’ functions, among others, determine
the fact that they should never be forgotten or looked down upon. Our quantitative survey, conducted
from March 1 to June 1in 2015, shows that the overwhelming majority of scientists (85.94%) in a
Chinese teaching-research oriented comprehensive university currently would like to become
entrepreneurial scientists, even though, at the same time, they (64.06%) think that being an
entrepreneurial scientist would distract their energy from research, and that the differentiation of the
designation between academic and entrepreneurial scientist only has nominal significance. In sum, for
most scientists in China, they are most zealous in commercialization of knowledge, although they do
not really know the radical social significance of being entrepreneurial scientists. Qualitative analysis
also shows that the reason that they are eager to be an entrepreneurial scientist, to a large extent,
rests solely on whether they can get more external resources for their scientific research in the era of
commercialization of knowledge. Several policy measures are recommended by taking scientist’s
incentives and realities into consideration. More attention should be paid to the culture cultivating of
commercialism and to scientific excellence rather than remuneration rewards in order to ensure
sustainable development of commercialization of knowledge.
Keywords: Entrepreneurial scientist; commercialization of knowledge; resource; culture cultivating
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1.

Introduction

For a long time in our cognitive history and social reality, people used to believe that knowledge
production is the primary duty of being a scientist, or the exclusive function for scientific community.
It is said that what a scientist should do is to produce as much new knowledge as he or she can. By
doing so, (s)he promotes scientific research to a new scientific frontier and contributes to the progress
of science. Also, by doing so, a scientist fulfills the requirement of the role as a scientist (Barber 1962).
As for thought that if that knowledge (s)he produced is used or how it is used by society, it is, to some
extent, totally beyond his horizon.
This kind of outdated viewpoint of knowledge, as well as the point of view of knowledge development
known as “linear model” metaphor, was challenged both theoretically by the theory of Triple Helix
and Mode 2, and realistically by the prosperously burgeoning economy of Japan and western European
countries. People, informed by both these theories and realities, begin to think that the whole process
of knowledge should include not only production, but dissemination and consumption of knowledge as
well. By comparing with the old viewpoint of knowledge development, what people now believe
about the whole process of knowledge should be called new regime of knowledge. Between these two
viewpoints of knowledge, one of the most ostensible different features is how scientists act and behave
in each context.
Undoubtedly, scientists are the only professional actors in the production of knowledge ever since the
budding stage of knowledge in ancient Greece times, not to mention the years after it was
institutionalized. Institutionalization of science makes scientists a profession (Ben-David 1991), just
like any another roles in our modern society. Institutionalization, at the same time, builds an
overarching structure for the whole scientific community. This overarching structure sets the basic
rules and primary norms for scientists (Merton, 1972). Nevertheless, each active scientist has his or
her own choice or discrete. Put differently, in every particular social context, or even under the same
overarching structure, some scientists can have free to choose their own paths and defy the
requirements of institution. Since the whole scientific community is composed of each individual
unique scientist, thus, in order to achieve the best results, it is necessary to know how and why some
scientists react to the predominant tendency in a particular context. Specifically, China is now
promoting its commercialization of knowledge. Under this main tendency, it is interesting and urgent
to know how scientists behave and to know the reasons behind their action. Further, if being an
entrepreneurial scientist is essential for commercialization of knowledge, what can we do to find out a
solution which serves as a magic key to ensure sustainable development of commercialization of
knowledge?
2.

The Differentiation of Scientists under Two Regimes of Knowledge

The new regime of knowledge sees the process of knowledge development not as static but the status
which is known as knowledge in flux (Etzkowitz and Leydesdorff, 2000) or new production of
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knowledge (Gibbons et al, 1994). The proposition that knowledge is in flux rather than static is not so
much heuristic when it was proposed in the last century as obviously realistic at present all over the
world.
Under the old regime of knowledge, what academic scientists most concern is nothing but knowledge
production. Scientists in this regime are inhabitants of “ivory tower”. Mostly, they do whatever they
want to do in the whole process of knowledge production from topic choosing to result publishing.
The reason they can protect themselves from the influence of external society largely rests on the fact
that they don’t have to worry about money for their reagents or instruments needed in their labs. They
provided themselves with money before institutionalization of science and are provided by
government or industry after that. After WWII, public funding for scientific research increased
dramatically with the guidance of V. Bush’s blueprint. Just like what social contract model (Guston,
2000) tells us, scientists and society can both live a harmonious life by conforming to this general
principle.
From late 1970s, however, several lines gradually converge at a point. The dramatic and revolutionary
development of molecular biology, especially recombinant DNA, among other new booming
technologies, shapes the configuration of science and technology, and makes technosciences (Latour,
1993) emerge at last. The conspicuous characteristics of technoscience are on the one hand, it is rather
difficult to differentiate science from technology, and on the other hand it is quite smooth to move
forward from science to technology. These outstanding characteristics also imply the practical value of
scientific research. That is, scientific knowledge now can be put into use immediately and can bring
back large benefits to the owners. The owners of technoscience can harvest revenue directly now from
their scientific results instead of offering them to scientific community as a gift (Hagstrom, 1965) in
order to get reputation and cash back. Nevertheless, the situation is that while the development of
molecular biology is money devouring, the dwindling rate of public funding increasing becomes the
foremost difficulty for universities to cope with. It is reasonable for them to go actively to industry for
future promising money. By taking full advantage of public and private funding, academic research
prospers without worrying about money to feed them, even though there is much concern about the
university-industry relationship. But almost at the same time, it is salient both for scholars and
policy-makers that there is an obvious paradox around the product that scientists produced—the
knowledge. The society was eager for harvesting what V. Bush proclaimed “golden egg” (Bush, 1945),
and the taxpayer began to complain about the illusion of so-called scientific development. It seems
clear that there is a big chasm between the high productivity of knowledge and the poor efficiency of
mounted knowledge. Eventually, the Bayh-Dole Act was launched in late 1980, aiming to solve these
problems within scientific area and beyond. The unambiguous goal of enhancing the ability of
technology transfer of scientific knowledge produced in universities, and the implicit strategy to push
some scientists to be active in the process of technology transfer, set a new paradigm for American
scientists and scientists in other countries which want to emulate it.
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To enhance the ability of technology transfer means that knowledge has to be in flux. And to force
some scientists to participate in this process of technology transfer, in nature, highlights the
significance of scientists in the era of post Bayh-Dole Act. The most possible way to approach those
goals, in this era of knowledge-based economy, is commercialization of scientific knowledge. And
logically, entrepreneurial scientists have to participate in this commercialization of knowledge
actively.
Basically, the missions an entrepreneurial scientist should assume are radically different from those of
an academic scientist. Under this new regime of knowledge, an entrepreneurial scientist has to bear
responsibilities of dissemination and consumption of the knowledge he produced rather than focus on
knowledge production only. To put it differently, entrepreneurial scientists now become an actively
distinct role in the commercialization of know.
3.

Why Entrepreneurial Scientists Matter?

With the changing of regimes of knowledge, the role and function of scientists vary correspondingly.
The reason of that changing comes mainly from two aspects. Externally, the overarching structure
which is largely shaped by the societal demands and pushed by government policy propels some
scientists into the process of commercialization. Internally, the success of some “stars scientists”
(Zucker and Darby, 2001) in getting funds for their labs and making money for their livings, the
promising future of enlarging their scope of research topics and getting more valuable scientific
materials from industrial partners by forming friendly relations lure some academic scientists to step
over the boundary of ivory tower.
The role of entrepreneurial scientists, which comes into being from and still assumes the
responsibilities of academicians, is indispensable in the new regime of knowledge, especially in the
process of commercialization. At least four facets of the entrepreneurial scientists’ function necessitate
that their participation in commercialization of knowledge is of great significance.
First, it is entrepreneurial scientists that know deeply about the economic value of a specific
knowledge product. For scientists, they not only cherish what they produce in their labs, for the most
part, they also have the instinct to recognize the economic relevance (Geiger & Sá, 2008) of the
scientific results they get as well, especially in the ear of knowledge economy. Further, they are even
asked to find out what practical values their research has when they are applying for a grant. Actually,
this requirement is as essential for public funding as for industrial one now. To explain the economic
relevance of a scientific research, to some extent, is one of the primary criteria for a funding agency to
judge the merit of a proposal. Thus, the ability to discern how a scientific result can be used and the
prospect of market for their possible commercial productino, is a prerequisite for being an
entrepreneurial scientist. The scientists who can do this and can protect their intellectual property
successfully undoubtedly are winners both in academic circles and commercial areas. Typical figures
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of these kinds of scientists are increasingly showing themselves up including H. Boyer and S. Stanley
in 1970s and B. Marshall recently.
Secondly, it is entrepreneurial scientists that are capable of coping with obstacles which are emerging
in the process of commercialization. A scientific result has to go through a series of “death valleys”
(Geiger & Sá, 2008) in order to get to market and become a commercial good. Each of these valleys
could be a bottleneck or disaster for those who want to bring a new idea to tangible product. To solve
these difficulties, both technique skills and scientific knowledge are needed. Lucky enough, many
entrepreneurial scientists can assemble this know-how and know-what knowledge together, especially
in the area of high technologies.
Thirdly, it is entrepreneurial scientists that help and promote industry on learning what happens in
university labs and what to learn in order to keep up with their cutting-edge scientific research. The
ability of industrial learning, to some extent, determines whether an industry can transfer a prototype
to a tangible product smoothly. This interaction between entrepreneurial scientists and industry in
essence, on the one hand, is a process of knowledge flow, on the other hand, it is also the process of
commercialization of knowledge. Without the help of entrepreneurial scientists, industrial learning
process would be time-consuming and resource-wasting on the whole.
Finally, entrepreneurial scientists display and transmit the culture of commercialization. They set a
wonderful example for their peers to follow, and distribute this culture to their students both in classes
and beyond.
Entrepreneurial Scientists in the Trend of Commercialization of Knowledge in China
Since entrepreneurial scientists are of indispensable significance in the process of commercialization
of scientific research, thus it is very interesting to know what attitude Chinese scientists have to the
participation in commercialization. Needless to say, scientists’ attitude, whether it is positive or
negative, toward commercialization of knowledge is very important to a country which is striving on
the way to promote its transfer of scientific knowledge.
China initiated the amendment of the Law of PRC on Promoting the Transformation of Scientific and
Technological Achievements (LPSTA) as of the end of year 2013. Even though “commercialization”
was cancelled for some reason in its second edition of draft for deliberation, in essence,
commercialization of knowledge lies at the heart of this radical amendment. By eliminating many
bureaucratic mechanisms on the management of revenues from transformation of scientific and
technological achievements of universities, transferring the discretion of disposition to patent owner
and unambiguous recompense scientists for their contribution, LPSTA highlights its decision and
wants to strengthen its power to encourage more and more scientists to take part in the
commercialization of knowledge. Evidently, one of the rationales behind LPSTA is that economic
reward is one of the powerful strategies to stimulate scientists to do more in the commercial area other
than scientific research. With the successful precedent of Bayh-Dole Act in America, which grants the
ownership of patent funded by public money to universities, it is thought that LPSTA could also lure
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and propel some academic scientists to become entrepreneurial and spend more energy on
commercialization.
We conducted a survey in a teaching-research oriented comprehensive university in Jiangsu province,
China, between March 1 and June 10 in 2015, to check the attitude that scientists have about
commercialization and entrepreneurship, how they think about and react to the differentiation of
academic and entrepreneurial scientists in the trend of commercialization of knowledge. The reason
we chose the scientists in a medicine school and two other engineering schools is that it is believed in
these schools, many disciplines are to some extent technoscientific, and that scientists in these three
schools have the history of interaction with industry whether it is in China or abroad.
Our team designed a questionnaire between March and April, which includes how scientists classify
their research, the source of their funding, other activities besides publication, the attitude to and
motivation of cooperation with industry, their responses to being called entrepreneurial scientists and
opinions on the differentiation of the designation of academic vs. entrepreneurial scientists. In the first
stage, we conducted our survey online by sending a link to our target population and got 23 valid
responses out of 120 people who visited but did not fill out the blanks, with a responding rate of 15 per
cent. We then conducted a second stage survey also in these three schools by randomly face-to-face
communication to persuade our target scientists to answer the questionnaire or fill out the blanks.
Finally, a total of 64 scientists were encountered by our research teams at the same time in these three
schools.
For the online survey, 61 percent of respondents are male, very similar to 62 percent in our
face-to-face group. In the first group, 27 percent of scientists vs. 48.44 percent considered their
activities as basic research. 70 percent of respondents said they were publicly funded, rather similar to
68.8 percent in the second group, while 22 percent and 15.7 percent of scientists in each group said
their funding came from public and private sources. In the online group, 87 percent of respondents
acknowledged that they once applied for patent(s), 57 percent of them got a license, 13 percent of
them worked as industrial consultants and created a start-up, and 39 percent of them had a kind of
relationship with industry. By contrasting, 72 percent of respondents acknowledged that they once
applied for patent(s), 31 percent of them got a license, 12 percent of them worked as industrial
consultants, 6.3 percent of them created a start-up, and 22 percent of scientists involved in
university-industry relationship. For the question of if it is suitable for scientists to accept funding
from industry, nearly 100 percent of respondents in both group gave us an affirmative answer.
Interestingly, when they were asked if they would like to be called “Entrepreneurial scientists”,
approximate 57 percent of respondents in each group said that they liked that designation, while 43
percent of them said negatively, which is contrary to our hypothesis totally. Further, when being asked
if it is necessary to differentiate entrepreneurial scientists from academic peers, 78.3 percent vs. 64.1
percent of scientists in each group confessed straightforwardly that this classification is unnecessary,
superfluous and superficial.
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Data above suggests that at least 72 percent of our respondents said they had an experience of patent
application. Almost 80 percent of them had taken participation in the activities of commercialization
of knowledge already. Also obviously, at least 22 percent of them had plunged into university-industry
relations. For nearly all of our target population, industrial funding is grateful and acceptable.
It is evident that scientists may have considerable difficulties and challenges in the process of
commercialization in their realistic daily life. That is to say, some scientists may be frustrated or
handicapped to commercialize their scientific results for kinds of reasons in their work. Taken this
situation into consideration, we then asked our respondents that If possible, would you like to apply
patent, license, be a consultant, or create a start-up to fathom their willingness of being an
entrepreneurial scientists. More than 85 percent of them in each group expressed frankly that they
would like to try. But surprisingly, when being asked that Do you think that being an entrepreneurial
scientist will affect your academic research, 30 vs. 64.1 percent of respondents in each group said that
it would affect their academic research negatively.
4.

Things behind and beyond Data

It is interesting to note that here in China, like in other place, a discrepancy between two cultures
(Snow, 1993) is evident and that to a large extent scientists nowadays in China have a philosophical
belief of pragmaticism. These tentative conclusions come not so much from the fact that the low rate
of visits to our survey link and the extremely low rate of response, as from the fact that many of our
target scientists thought that the differentiation of the designation between academic and
entrepreneurial scientist only has a nominal significance. Even if we sent our survey link to more than
three hundred scientists with a specification of our research intention, scientists in Schools of
Medicine and Engineering seem do not have much interest in our topic of Scientists and Society.
Worse, when we tried to persuade some scientists to cooperate us to fill out the form, some of them
even were scornful of the worthiness of the questionnaire. The hostile climate, which Lautour and
Woolgar announced in Laboratory life, still exists here. Put differently, scientists do not care what
kind of designation is given to them at all. Understandably, what they value much maybe are the
things that can bring them practical benefits. As a scientist, the most invaluable benefit would be
funding and doing scientific research. As is shown by the data, scientists welcome industrial funding
warmly without any reservation, which makes it clear that they only cherish the thing that will do good
to their research. So, it is not necessary to be fussy to see that pragmaticism is popular among Chinese
scientists.
It is a little bit weird to find out that since 30 to 64.1 percent of respondents in our target group said
that being an entrepreneurial scientist would affect their academic research negatively, and since many
scientists think that being an entrepreneurial scientist would distract their energy from scientific
research, why do most scientists still want to be an entrepreneurial one?
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This paradoxical phenomenon can be extrapolated at least from three perspectives. From the
perspective of overarching structure, it seems that commercialization of knowledge in China is
probably the most promising way to solve the problem of “knowledge paradox” (D. Andriessen) and
to keep up with industrialized countries in this increasingly competitive world. The number of patent
application in China has been ranked No.1 all over the world for successive four years as of 2011, but
the rate of transformation of patents is just around 5 percent. To break down this barrier and imbalance,
China has to enhance its ability of technology transfer. At the same time, the furious competition in the
world market compels China to take a way of promoting its knowledge-intensive industry.
Understandably, to strengthen variety of university-industry relations and to encourage kinds of
involvement of scientists in the process of commercialization of knowledge are best choices to achieve
its urgent goals. These two aspects finally made the overarching structure of commercialization of
knowledge come into being. Scientists who work under this main trend, undoubtedly, would like to
change their behavior to some extent in order not to be marginalized. With the amendment of LPSTA,
it is likely that there will be more scientists who would like to go with the tide of commercialization of
knowledge actively.
From the perspective of individual actor, choosing a way that complies with the predominant tendency
is largely based on rational consideration or on his philosophical thinking. As China increasingly
highlights its determination to promote commercialization of knowledge, it seems that by changing
their behaviors according to that, they will harvest more benefits both for their research and their lives.
Even though many scientists claimed that they were doing the basic research, most of them applied for
patents at least once. Even though many scientists thought that being entrepreneurial scientists would
distract them from their research, most of them still wanted to be one. It is clear that if commercial
activities would not bring them any benefits, if being entrepreneurial would be deleterious to their
career trajectory, they would never choose to do so intentionally.
These benefits are, for a scientist, to a large extent, kinds of resources for their scientific research.
Patenting now, step by step, becomes a criterion for professional promotion, and also brings a scientist
academic reputation. With the effect of “advantage accumulation” (Merton 1973), the scientist who
takes part in commercialization of knowledge gets more resources for their research than the scientist
who only dwells in pure research area. Similarly, the contradictory between the fact that more than
half of scientists would like to be called entrepreneurial scientist and the fact that most of them do not
care about what kind of designation would be given to them, is also related to resources. For most
scientists here in China, it is more important to get resources for their research than to pay attention to
what social scientists say to them. Clearly, for these scientists, the designation is none other than
rhetoric. This rhetorical resource (Sismondo, 2010) gives scientists discreet to determine when and if
to use it in a specific context. It is reasonable to speculate that with the amendment of LPSTA, more
policy support will be distributed to those who did much and those who had the courage to participate
in the commercialization of knowledge. Under this climate of commercialization, there is no doubt
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that the scientists who behavior as an entrepreneurial one will be granted more resources. Also, just as
what “boundary theory” (Gieryn 1999) suggests, being an entrepreneurial scientist in the climate of
commercialization of knowledge permit scientist penetrate into a realm and get some authority. After
stabilizing their authority, they will have more chance to get resources for scientific research.
From the perspective of sociology, networking (Shapin, 2008) has a great impact on scientists’
path-choosing. The experience of cooperation with industry, the successful examplar of peers, and the
background of education or working with an entrepreneurial scientist, will certainly influence one’s
decision to take part in commercialization of knowledge more or less both intentionally or
unintentionally. Taken these into consideration, it would be reasonable to surmise that more and more
scientists would like to assume commercialization of knowledge as their responsibility along with
academic research. And once this casual choice is crystalized, a path-dependent (Audretsch & Stephan
1999) will very likely shape his or her career trajectory.
5.

Policy implications for Being Scientists in China

Based on the quantitative data and qualitative analyses above, several policy implications need to be
contemplated both for policy-makers and scientists.
It would be naïve to say that scientists should find out the great significance of being entrepreneurial
scientists or to say that social scientists should do much to communicate with natural scientists to let
them know deeply about the radical differences between academic scientists and entrepreneurial ones.
Even if this topic is rather important for social scientists and humanists, it only has nominal meaning
for natural scientists, or it is just another world beyond their horizon. The chasm between two cultures
exists and exists firmly. While at the same time, it would also be daunting to say that just let things be
as they like. Playing different games or dwelling in different paradigms does not mean that the
inhabitants of different world cannot learn something from each other. Social scientists can change the
view of world or value of students through teaching, and entrepreneurial scientists can also set an
example for their peers and next generation. By these and other ways, commercialism will
undoubtedly be imparted to the brains of those who do not know or who are opposed to
commercialism. If entrepreneurial scientists can demonstrate that they can do well in both academic
and commercial areas, if policy strengthens its intention to promote commercialization, the culture of
commercialization will eventually come into being and what Kuhn says “gestalt shift” (Kuhn 1970)
will eventually happen. So, it is clear that the culture cultivating of commercialization is more
essential and urgent for China than bluntly money stimulating.
The draft of amendment of LPSTA measures that focuses too much on remuneration reward will
definitely stimulate the enthusiasm of entrepreneurial scientists and will allure more academic
scientists to join the army of commercialization of knowledge for sure. But to be frank, these measures
may not contribute much to the success and accomplishment of the goal of enhancing the rate of
transformation of scientific and technology achievement at the national level at last. Natural scientists,
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here in China nowadays, actually do not lack the enthusiasm for commercialization of knowledge,
even though they know little about the significance that commercialization of knowledge has for
scientific community as a whole. Honestly, they do not have to know much about the influence of
being entrepreneurial scientists as a role on themselves or know much about radical difference of
being entrepreneurial scientists from academic scientists really. What interests them most is that if
they can get more external resources for their scientific research and their lives. This kind of pragmatic
philosophy underlies their basic incentives or motivations of being an entrepreneurial scientist and
helps them bury themselves in hard work and go further.
One of the unintended consequences of these policy measures, probably, is to accelerate the
polarization between scientists. The boosters of commercialization of knowledge used too much
superfluous words to highlight what entrepreneurial scientists would get by engaging in the activity of
commercialization. The popular saying “reward allure men to brave danger” maybe doesn’t function
well if what you want to enhance is all scientist’s ability of technology transfer at the national level
instead of individual one. Granting much remuneration rewards to those who did much contribution to
commercialization of knowledge is fair enough for entrepreneurial scientists, but it might not help
solve the problem of knowledge paradox and keep up with the pace of industrialized countries as a
nation.
Another unintended consequence of these policy measures, very likely, is that they may distract many
scientists’ attention on the inner logic of research or the quality of their scientific results. Evidences
and many researches have shown that the universities which succeed in commercialization of
knowledge are the ones which do well in their scientific research. Scientific excellence (Geiger & Sá,
2008) is one of the most important variants which determine whether universities or scientists achieve
much in the commercial area. The poor quality of scientific results which, to some extent, are only
reproductions at a rather low level, may be one of the reasons that prohibit China from being
succeeded in achieving its goal of enhancing the rate of transformation of scientific results. If this
conclusion is tenable, then, it would be more feasible to encourage those scientists who are really
interested in commercialization of knowledge and those who are truly capable of doing commercial
job, while at the same time, to encourage all scientists to be immersed in problem-oriented scientific
research.
Policy-makers paid tiny attention to entrepreneurial scientists other than remuneration rewards in the
whole process of commercialization of knowledge, neither did social scientist, humanists here in
China. Nevertheless, many problems or side effects of being entrepreneurial scientists have not yet
been dealt with or even confronted with in the area of commercialization of knowledge in China. The
gains and losses of being entrepreneurial scientists, or further, of commercialization of knowledge in
industrialized countries should be learned adequately for China or other developing countries which
are eager to emulate the forerunners in the realm of commercialization of knowledge.
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(Special thanks to Yijia Luo and four other undergraduates for their contribution to the
two-stage-survey in this presentation.)
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Abstract: This report aims to understand the main players or components that have made successful
the leading startups ecosystems in the world. The analysis of key challenges and opportunities is
included with the considerations of proposing alternative answers in the construction or development
of stronger entrepreneurship ecosystems. In addition, the main players or components of the leading
start-up ecosystems in the world are explained, and statistics related to the most important
entrepreneurship ecosystems are presented. The Canadian, Russian and Brazilian entrepreneurship
ecosystems are described, including the application of the triple helix model for the construction of
new or stronger entrepreneurship ecosystems, with the objective of achieving economic development.
However, action principles must be adapted to the particular circumstances of the regions or
countries. It is important to consider the specific economic, cultural, and political situation of the
region or country to develop an entrepreneurial ecosystem. Further research should be done to assess
the impact on economic development derived from entrepreneurship activities. Also, further research
in the intersection of entrepreneurship ecosystem and economic development should emerge in order
to know what triple helix initiatives have had the greatest impact on entrepreneurship ecosystems.
Key Words: Startup ecosystem, Entrepreneurship global measurement, Entrepreneurial key player,
Triple Helix, Entrepreneurial University
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1.

Entrepreneurship Ecosystems

Global Measurements and Analysis of Key Players
During recent years, many new companies have started operations in entrepreneurship ecosystems. Also,
several entrepreneurship ecosystems have been created or have evolved. These entrepreneurship
ecosystems are formed by key elements and have unique characteristics. Some authors have identified
the most important ecosystems in the world and have described their differences. The growth or
behavior of these ecosystems is caused mainly by initiatives that are taken by universities, government
or industries. Furthermore, the triple helix model is followed in some countries to co-ordinate
university-government- industry in order to foster economic development in regions or countries. This is
the case of countries such as Canada, Russia and Brazil.
2.

State of the art

Davis (2013) described the 8 key areas that were measured in order to rank the Top 20 Startup
Ecosystems in the world. These key areas are as follows: Startup output, Funding, Company
Performance, Entrepreneurial Mindset, Trendsetting Tendencies, Support Infrastructure, Talent and
Ecosystem Differentiation. Some cities around the world have been considered incubators, showing
from rich entrepreneurial activity to entrepreneurial spirit, and therefore the top 20 are the most active
startups hubs in the actual world. The United States has 6 out of the 10 top ecosystems: Silicon Valley,
Los Angeles, Seatle, New York city, Boston and Chicago. Canada has 3: Toronto, Vancouver and
Waterloo. Europe has 4: London, Paris, Berlin and Moscow. South America has 2 as well: Sao Paulo
and Chile. Australia has also 2: Sydney and Melbourne. The rest hubs in Tel Aviv, Singapore and
Bangalore. In this article Davis (2013) mentioned Silicon Valley as the still number 1 startup ecosystem
in the globe as well as highlighted some surprising cities such as Sao Paulo, Brazil and Bangalore, India.
These cities have been considered cases of success because of their amazing development over the last
ten years. According to the data compiled by the firm Intuit, Silicon Valley is outshined by some other
cities in some areas because they have unique advantages or have made remarkable progress. For
example, in Melbourne, Australia the startups showed to be more data-driven in 42%; in Santiago, Chile
female entrepreneurs were 10% higher; in Singapore entrepreneurs work more hours, near 1.05; and in
Paris, France entrepreneurs are more educated, they hold 55% more master’s degrees. However Silicon
Valley has influenced other areas in several ways, for instance in the migration of its
workers. Canada, Singapore and Toronto show the higher percentage of startup founders who
previously lived in the Silicon Valley, with 35%, 33% and 31% respectively. According to Davis (2013),
some factors should be considered in regards to developing an entrepreneurial ecosystem, some are
traditional factors like funding and technology adoption, some others could include unusual
characteristics. Differentiation, government support and art related to entrepreneurialism are features
that ecosystems have to overcome in order to replicate Silicon Valley current success. Sydney, Sao
Paulo and Moscow have done an impressive job of varying the types of startups. Canada, Singapore and
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Russia tend to invest in non-profits and educational programs with the main objective of supporting and
fostering entrepreneurial communities. New York, San Francisco and Berlin are well known for their
large art and music scenes which according to recent studies these traits are high related to successful
entrepreneurial ecosystems.
There are a variety of differences in the ecosystems that makes it hard to understand a specific pattern of
the industry of startup ecosystems. There are also several global metrics and indices for measuring the
level of entrepreneurship success or data analysis in regards to attitudes, participation or characteristics
of entrepreneurs. For this reason, the construction and therefore development of new ecosystems could
be difficult to replicate in other regions or countries besides those have taken the leading.
Definitions
Definitions according to the Cyprus Entrepreneurship Ecosystem (Theodotou, 2012): Entrepreneurship
Ecosystem: the elements – individuals, organizations or institutions –apart from the individual
entrepreneur that are conducive to, or inhibitive of, the choice of a person to become an entrepreneur, or
the probabilities of his or her success following launch.
Key components/players of an entrepreneurship ecosystem: Culture, supportive to entrepreneurs and
accepting of failure; Customers and markets, Entrepreneurs and their start- ups; Financing: angel
investors, venture capitalists and private equity firms; Legal and regulatory framework; Liaisons; Media
(social media, publications, newspapers, magazines, blogs, TV, radio, etc.); Private sector and
professional services providers such as accountants and auditors, lawyers and fiduciary services
amongst others; Universities and Research & Development ( R&D) Centers; Voice of the industry
which includes associations such as the Chamber of Commerce, business associations,
non-governmental organizations, informal entrepreneur groups, incubators, accelerators, etc.
3.

Description of the Industry Findings

Entrepreneurship Ecosystems
Theodotou (2012) states that The World Entrepreneurship Forum affirms that an entrepreneurship
ecosystem grows organically in the free markets economies, in these economies individual enterprises
are protected by the law, therefore an ecosystem cannot be created or built. One key component on the
building of an entrepreneurship ecosystem is leadership according to the professor Patricia Greene of
Babson College. In the words of professor Greene, different stakeholders can take the lead (Theodotou,
2012). For instance, in mature entrepreneurship ecosystems such as Silicon Valley, Kansas City, Boston
and New York City leadership was taken by several players: in Kansas the Kauffman Foundation, in
Boston the business community, in NYC Mayor Boolberg. In contrast, the venture capital drove the
Silicon Valley ecosystem. Apart from these countries, around the world different regions and countries
have done efforts to develop entrepreneurship ecosystems. According to Z. Acs and D. Audretsch (2012)
technology plays an important role as an end (tech startups) as well as means (use of technology in
startups to become efficient and agile).
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Other Metrics and Global Indices for Entrepreneurship Ecosystems
There are some metrics for measuring the success of an entrepreneurship ecosystem. The Global
Entrepreneurship Monitor (GEM) (Xavier, S. R., Kelley, D., Kew, J., Herrington, M., &
Vorderwülbecke, A., 2012) and the Global Entrepreneurship and Development Institute (GEDI) (G. Acs,
Z. & Szerb, L., 2012) produce global reports.
According to Theodotou (2012), other sources of metrics or indices are: the Panel Study of
Entrepreneurial Dynamics (PSDE) at the University of Michigan, dedicated to the study of
entrepreneurship; the Babson Entrepreneurship Ecosystems Project (BEEP) at Babson College that is
dedicated to assist countries or cities to foster their entrepreneurship ecosystems. For the same author,
some other foundations produce several research policy papers and indices such as the Kauffman
Foundation and the Skoll Foundation.
Within the 27 countries in Europe, The Euro Barometer Survey on Entrepreneurship conducted by the
Gallup Organization for measuring climate and activity in a country and benchmark them against the
EU27 (Flash Eurobarometer No 283 “Entrepreneurship in the EU and beyond”, 2010).
In addition, the World Bank and the International Finance Corporation publish a comparison report in
regards to regulation for domestic firms in 183 economies (Doing Business in a more Transparent World,
2012).
Most Relevant Findings from the Startup Genome Report
The Startup Genome Report (Herrmann, G., Marmer, M., Dogrultan, E. & Holtschke, D., 2012)
revealed some findings in regards to some differences among the ecosystems:
For instance, the fewest number of founders that have previously lived in Silicon Valley correspond to
Berlin and Sao Paolo (4% and 7% respectively).
An example of difference on European cities ranked was that Berlin has the lowest percentage of female
entrepreneurs with 3% compared to 7% in Paris and 9% in London. Meanwhile, Santiago, New York
City and Toronto had the highest percentage of female entrepreneur showing 20%, 18% and 18%
respectively.
An interesting fact was that more than 80% of entrepreneurs in Tel Aviv still use the programming
languages PHP, C++, Java and .Net (popular programming languages). Meantime, Silicon Valley stands
in favor of Ruby, Python and Javascript (new programming languages).
Whiting the findings the report reflected to be the three most active hubs: Silicon Valley, New York and
London. Along with the findings, it is mentioned that startup ecosystems have extended beyond the
Silicon Valley and have become a global entrepreneurial phenomenon. London ranked the largest
ecosystem in Europe.
According to the Startup Genome Report, the tech hubs are judged depending on the stage of their
“evolutionary phase”. The named evolutionary phase is as follows: #1 Seed, #2 Hype, #3 Independence,
#4 Integration, # 5 Expansion and #6 Contraction.
The report revealed that the most popular revenue stream for all hubs is subscription and the average age
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of founders is 33.5 years.
The report showed Silicon Valley ecosystem is 3-times bigger than New York City, 4.5-times bigger
than London, and 12.5-times bigger than Berlin.
At Singapore, the risk tolerance of the founders is the lowest among the top 20 startup ecosystems, even
though it has a relatively strong funding environment.
Melbourne ranks high in terms of adopting new trends, but one of its biggest pain points is that local
companies target very small niche markets.
The Presence of Universities in the Entrepreneurial Ecosystems
According to Herrmann, G., Marmer, M., Dogrultan, E. & Holtschke, D. (2012) the entrepreneur
perspective Simeon Simeonov, founder and CTO at Swoop, the Boston ecosystem is fueled by the large
number of top universities.
In the Waterloo ecosystem, its strength is represented by its close proximity and density of universities.
The University of Waterloo, the Wilfried-Laurier University and the Conestoga College participate
heavily through the flow of talent into its hub (Herrmann, G., Marmer, M., Dogrultan, E. & Holtschke,
D., 2012)
The Silicon Valley and Boston startup ecosystems are considered university driven; while San Francisco,
London and Berlin startup ecosystems are considered creative art and cultural-driven (Herrmann, G.,
Marmer, M., Dogrultan, E. & Holtschke, D., 2012)
4． Canadian, Russian and Brazilian Entrepreneurship Ecosystems
This report contains the analysis of three start-up ecosystems in the globe: Waterloo in Canada, the
Russian Federation, and Brazil; having as prime source of information government, industry and
universities representatives, who have shared their current practices and strategies in recent articles or
world conferences.
Triple Helix in the Waterloo Entrepreneurship Ecosystem
In the Waterloo region in Canada, the main elements that foster the entrepreneurship ecosystem are: the
entrepreneurial bones of industry leaders, density and proximity of universities, and high government
support and involvement.
The Kitchener-Waterloo area has turned into one of the most dynamic technology start-ups in Canada.
Because of that, the area has gained the name of the Silicon Valley of the North. Some statistics that
highlighted this fact were the more than 1,000 start-ups that in year 2013 were emerging from the
entrepreneurial services of Velocity, the start-up university incubator of the University of Waterloo;
Communitech, the seed-stage and later- stage accelerator; and community support. In this community
everyone wants to help others out, manifesting the spirit of cooperation that has characterized people in
this area since these cities were founded (Moreira, 2013).
The constant exposure entrepreneurs experienced in this area included technological issues of
commercialization and growth worldwide. Founders and CEOs offered strategic advice to new ventures
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to prevent missteps on the way. This start-up hub was growing with a particular strength in mobile
technologies. From Moreira’s point of view, the success of this start-up community pointed mainly to
the attractive costs compared with larger centers and the proximity to Toronto; as well as being the home
of one of the world’s leading engineering schools, the University of Waterloo (Moreira 2013).
Furthermore, during the Leadership Innovation Conference called “Growing Ontario’s Economy” held
at the University of Waterloo in April 2013, Mike Lazaridis, the co-founder of Blackberry, emphasized
the participation of private sector and private
philanthropy, universities, incubators, accelerators and local government as the key players of the
quantum industry, an industry that is related to the quantum technology (Lazaridis, 2013). Also, during
this conference, Dr. Kevin Lynch, Vice Chair of the Ontario Jobs and Prosperity Council, stated that the
three pillars of the entrepreneurial ecosystem in Canada were: government, academia and industry
(Lynch, 2013).
Triple Helix in the Russian Entrepreneurship Ecosystem
Russia is another example of an entrepreneurship ecosystem. In the Russian Federation the identified
key elements are: technology infrastructure investment in research universities, well defined structure of
venture capitalists, and development of technology platforms.
Shadrin (2013) explained that the development of innovative infrastructure in the Russian Federation is
aimed at fostering high-tech projects and providing interaction between research institutions and
business. Also, he commented that the national innovation structure is formed by two big phases:
knowledge creation and commercialization. The former includes science and education institutes as
well as the Skolkovo Innovation Center in cooperation with the Massachusetts Institute of Technology.
Meanwhile, commercialization implies technological innovation special economic zones and other
innovation structures including more than 60 technology parks, centers of cluster development,
technology transfer centers, centers of collective use of scientific equipment, and business incubators.
In regard to science and education institutes, the Russian Federation has selected 9 federal and 29
national research universities for receiving additional government support along with the establishment
of national research centers, for instance the Kurchatov Institute
(Shadrin, 2013). The Technical Innovation Zones are: Moscow region (Dubna and Zelenograd), St.
Petesburg, Tomsk and the Republic of Tatarstan (Innopolis). Shadrin stated that depending on the stage
of the Russian business projects, the development of institutions that support innovative projects at all
stages has been crucial.
The concept of ‘innovative elevator’ has helped to pass one project from one stage to the next one as it
grows and makes it easier for this project to obtain financing from seed funds, regional venture funds,
venture funds and banks. These stages are: start-up project, establishment, growth period, and expansion
and restructuring. Also, the author introduced the concept of ‘technology platform’ and defined this
concept as a “tool for bringing together various parties – government, business, science and educationto identify innovative challenges, developing a program of strategic research and identify ways to
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implement it” (Shadrin 2013, unpaginated).
The Russian Federation has recently launched 34 platforms with the collaboration of its major
collaborators: universities and industries. These platforms include: future medicine, bio-industry and
bio- resources, perspective technologies of renewable energy, and deep processing of hydrocarbon
resources, among others (Shadrin, 2013).
Triple Helix in the Brazilian Entrepreneurship Ecosystem
In the Brazilian entrepreneurship ecosystem the most significant elements detected are: the legal and
regulatory framework, facilitated by the Brazilian government; scientific and research innovation, done
by research and technological institutes including universities; and industry promotion.
Gallindo, Nobrega, Carvalno, García, and Ferrera (2013) explained that the entrepreneurial ecosystem
was greatly boosted by a 2011 industrial policy called the Greater Brazil Plan, whose slogan was
‘Innovate to compete, compete to grow’. They suggested that because Brazil’s government was
occupied with the importance of science, technology and innovation, the Ministry of Science and
Technology had the responsibility of applying the National Science, Technology and Innovation System.
The executive committee of this agency, in collaboration with the federal and state government,
provided economic resources to universities, public and private enterprises and research and
technological institutes with the objective of generating innovation.
The growth of scientific production was possible from 1994 to 2009 thanks to the National Fund of
Scientific and Technological Development (FNDCT). Growth in scientific production was three times
the world average. Brazil held the position of 7th in the worldwide economy, the 12th in science and the
42nd in innovation. In Brazil 93% of universities arepublic, 11,400 PhDs and 38,800 masters are
awarded per year (Gallindo, Nobrega, Carvalno, Garcí
a, & Ferrera, 2013).
In the authors’ words, innovation was a matter of state policy. Therefore, the Brazilian Innovation Law
has the goal of stimulating scientific and technological innovation through three essential elements:
environment, operation and financial support. Some actions identified by the Innovation Agency in
Brazil in order to change the mindset have been:
trans-disciplinary events, publication, scholarships in innovation and technology projects,
entrepreneurial behaviour, institutional value in projecting and producing innovation. Meanwhile, the
aims of the foundation of the state to support science and technology are: local innovation, promotion of
interconnection and financial support, modernization and training research.
The major advantages of Brazil are people, money and land. Hence, they believe that support,
transparency and credibility have increased in recent years. Furthermore, the Federation of Industries of
Rio de Janeiro, FIRJAN, has the aim of promoting the industrial segment in the state and operates with
four units: CIRJ [Industrial Centre of Rio de Janeiro], SESI [Social Service of the Industry], SENAI
[National Service of Industrial Learning] and IEL [Euvaldo Lodi Institute]. CIRJ alone has 14,000
associated company members. SESI takes actions to improve health, education, sport, recreation and
cultural activities. SENAI offers professional job training courses and technical job skill training
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programs for all levels. Finally, IEL offers research and technological innovation programs (Gallindo,
Nobrega, Carvalno, García, & Ferrera, 2013).
5． Key Present Players in Startup Ecosystems
The Startup Ecosystem Report - Part one (Herrmann, G., Marmer, M., Dogrultan, E. and Holtschke, D.,
2012) identified the eight key indices that conform the Global Startup Ecosystem Index and, also, the
main 10 components of an entrepreneurship ecosystem according to the Cyprus Entrepreneurship
Ecosystem report were defined previously in this report (Theodotou, M., 2012)
After taking into account the main findings in startups ecosystems around the globe as well as reviewing
the specific characteristics and trends of the Canadian, Russian and Brazilian entrepreneurship
ecosystems the analysis of what can be considered the key players of an entrepreneurship ecosystem is
included.
6． Analysis of the Findings
Analysis of the Challenges and Opportunities of the Key Players in Startups Ecosystems
General Challenges: Individual entrepreneurship ecosystem key elements when addressed isolated do
not provide the expected economic growth. When key elements are integrated into one same system the
entrepreneurial ecosystem has higher odds to be sustained in time.
Legal and regulatory framework challenges: Governments should forget on creating another Silicon
Valley. This effort seems to be a waste of money and energy since transforming economies relies on
many factors that result tough to replicate. Governments have to learn to allocate financial support either
to high potential ventures or small-scale employment.
Entrepreneurs and their startups challenges: Entrepreneurship is evolving around the globe and it has
become tricky to leaders to build its own local entrepreneurship ecosystem fitting dimensions, style or
climate.
Universities and Research and Development challenges: Developing “knowledge- based” industries
requires huge investment in education and intellectual property.
Incubators challenges: Generating measurable impact on entrepreneurship can take 20 years or even
longer to incubators, therefore incubators do not represent a quick response to successful ventures.
General Opportunities: Governments, private sector and entrepreneurs should research the best practices
and learn from the most valuable lesson that are working in actual ecosystems. Fostering homegrown
solutions based on realities of own circumstances, geographic location, culture or natural resources will
allow shaping ecosystems around local conditions.
Private sector opportunities: Government must involve the private sector from the start. Entrepreneurial
success can facilitate structural change in regions or countries.
Industry opportunities: By identifying a successful startup and promoting its knowledge to others for
following its steps, can result in reduction on the perception of barriers or risks.
Culture opportunities: Allowing entrepreneurs to fail and enlarging tolerance for loan defaults and
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bankruptcy will permit entrepreneurs to regroup and try over again. Providing support for
unemployment, simplifying tax regimes as well as removing administrative and legal barriers foster
startup formation.
Entrepreneurs and their start-ups opportunities: Attraction of entrepreneurs around the globe could help
to build a stronger ecosystem.
Media opportunities: Sharing entrepreneurial stories can change attitudes towards entrepreneurs and
entrepreneurship with media increment on participation.
Financing opportunities: Observing and encouraging supportive economic activity in order to form
around startups or clusters rather than build new ones or change their dynamics.
Legal and regulatory framework opportunities: Thriving entrepreneurship through right legal and
regulatory frameworks is essential for avoiding inhibited legislation and bureaucracy.
7． Conclusion
Several global studies and reports around the world have been developed with the objective of
measuring the level or efficacy of entrepreneurship ecosystems.
Some institutions like the Babson College has the Babson Entrepreneurship Ecosystem Project is a
global project to help governments to assess the main elements in an environment and to realise where to
focus their efforts so as to have a strong entrepreneurship ecosystem. Daniel Isenberg (2010), professor
of management practice at Babson College and executive director of the Babson Entrepreneurship
Ecosystem Project suggests the following action principles to help governments towards a stronger
entrepreneurship ecosystem: “Engaging the private sector, modifying cultural norms, removing
regulatory barriers, encouraging and celebrating successes, passing conducive legislation, being
judicious in emphasizing clusters and incubators, subjecting financing programs to market rigors, and,
above all, approaching the entrepreneurship ecosystem as a whole will allow governments to create
economic growth by stimulating self-sustaining venture creation”
However, the previous action principles must be adapted to the particular circumstances to the regions
or countries.
In the Waterloo region in Canada, the main elements that keep fostering the entrepreneurship ecosystem
are: entrepreneurial bones of industry leaders, density and proximity of universities, and high
government support and involvement.
In the Russian Federation the identified key elements are: technology infrastructure investment in
research universities, well defined structure of venture capitalists, and development of technology
platforms.
In the Brazilian entrepreneurship ecosystem the most significant elements detected are: legal and
regulatory framework, facilitated by the Brazilian government; scientific and research innovation, done
by research and technological institutes including universities; and industry promotion.
In regards to the previous regions or countries, Henry Etzkowitz, Senior Researcher, H-STAR Institute,
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Stanford University and Visiting Professor at School of Management, Birkbeck College, London
University and Edinburgh University Business School, United Kingdom affirms that “The triple helix
thesis of relations among university, industry and government is proposed as a development strategy to
fill social capital as well as technology gaps. European Union and Canadian networked R&D schemes
and the growth of firm- formation and incubation, especially in Brazilian ‘networked incubators’,
exemplify the realization of the triple helix network as a development model” (Etzkowitz, 2002).
In Cyprus for instance, according to the Cyprus Entrepreneurship Ecosystem report, the three significant
elements for this country to foster and nurture an entrepreneurship ecosystem are: sophisticated tax
regime, best-educated youth in Europe and energy sector potential (Theodotou, M., 2012)
In Denmark for example, in the eyes of Morten Andersen, a junior consultant at MindLab (a creative
consulting unit that works with Danish Ministries in the public sector) expresses that "There is close
connection between universities, industry and state", he adds: "These three form a triple helix that
supports each other and works as a motor for innovation" (Lu, 2013).
It is important to consider the specific economic, cultural, and political situation of the region or country
to develop an entrepreneurial ecosystem. In this matter, Mohammed Saad questions the link of the
university, industry and government in developing countries such as Algeria: “The introduction of the
incubation system in Algeria shows the difficulties involved in implementing innovation strategies
based on the ‘triple helix’ model in developing countries in general. It also shows the vulnerability of the
triple helix model itself when one of the key actors does not possess the capability and power to play its
role effectively” (Saad, 2004).
A comparative table of Global Entrepreneurship and Innovation Measurements and Indices is included
in order to show some world and region rankings for the countries mentioned above (USA, Denmark,
Canada, Cyprus, Russian Federation, and Brazil).
Comparative table of Global Entrepreneurship and Innovation Measurements and Indices
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To conclude, some other reports as the Doing Business in a more Transparent World (2012) published
by the World Bank and the International Finance Corporation and the Global Innovation Index Rankings
(2012) could serve as a guide to acknowledge of economic development and entrepreneurial activity per
region on the world.
Moreover, the objective of the triple helix model for fostering economic development is accomplished
in some developed and developing countries, while in other countries, the lack of capabilities in any of
the key elements of the model makes it difficult to implement successfully. Finally, the examples of
countries such as Canada, Russia and Brazil illustrate the effects that universities-government-industry
initiatives have over entrepreneurship ecosystems. Each of these countries show how the triple helix
model operates according to the diverse initiatives. However, the overall impact that entrepreneurship
has on their economies is still unknown. Therefore, further research should be done in terms of impact
assessment on regional or country development derived from entrepreneurship outputs. Moreover,
further research should emerge at the intersection of entrepreneurship ecosystems and development in
order to know what kinds of initiatives benefit entrepreneurship ecosystems and, consequently, benefit
the economic development of a region or country.
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1.

Introduction

Brazil has a GDP (Gross Domestic Product) of R$ 5,521.3 billion (2014). The country’s imports last
year amounted to R$ 788.13 million (IBGE, 2014), while total exports were R$ 635.91 million. Nine of
Brazil’s fifteen major export products are commodities that represent 71% of the country’s total exports
(MDIC, 2014).
A survey of Brazilian industry, covering a total of 128,699 businesses employing ten or more people,
indicates that the innovation rate is 35.7%. The greatest innovation has been in internal processes
(18.3%), involving mainly the replacement of machinery and equipment, followed by innovation in both
products and processes (13.4%), while innovation in products alone was a mere 3.9%. The distribution
of innovation by sector shows that in the service sector, 36.8% of
the companies carried out some kind of innovative activity, while in manufacturing the rate was 35.6%
(IBGE/PINTEC, 2013). In the Global Innovation Index (GII), Brazil’s score is 36.3, equivalent to a 0.58
percentage rating (Cornell University et al., 2014). As for the Global Entrepreneurship Monitor, the
total early-stage entrepreneurial activity (TEA) rate for Brazil has risen to 34.5% in 2014, around 2%
more than in 2013 (GEM, 2014).
The importance of contextual influence to the development of innovation and entrepreneurism is
emphasized in five ways: (1) industry and technology contexts; (2) organizational contexts; (3)
institutional and policy contexts; (4) social contexts; (5) timing; and (6) spatial contexts (Autio et al.,
2014).
An interesting characteristic of Brazil’s industrial and technological context is that, unlike in the OECD
(Organisation for Economic Co-operation and Development) countries, it is the university, rather than
business, that is the locus of innovation, particularly in high-tech areas (Póvoa, 2008). In the ‘80s,
Brazilian university professors, concerned about a lack of innovation in the country, started to develop
incubators and entrepreneurship training in the universities, at a time of legal restrictions (Etzkowitz,
Mello and Almeida, 2005).
With regard to the institutional and political contexts, approval of the Innovation Law, in 2004,
introduced the regulatory framework that was necessary to stimulate innovation, covering three
different areas: 1) creating an environment that is conducive to establishing strategic partnerships
between universities, technological institutes and companies; 2) encouraging the participation of
scientific and technological institutions in the innovation process; and 3) fostering innovation in
companies.
A re-conceptualization of the role of public research systems took place in Brazil at the same time that
innovation was being inserted within public policy, as of 2004, and three successive programs were
introduced for that purpose, as follows: 2004-2007 - Industrial, Technology and Foreign Trade Policy
(MDIC, 2003); 2008-2010 - Production Development Policy (MDIC, 2008); from 2011 - Greater Brazil
Plan (MDIC, 2011). The country’s S&T indicators show total expenditure on S&T in 2012 to be
equivalent to 1.74% of GPD, of which 0.91% was by the government and 0.83% was by private
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organizations1.
Knowledge-based economic growth presents Brazil with a double challenge, in that, as postulated by
Knorr-Cetina (1999), what is called the knowledge society is interwoven with knowledge-related
practices and cultures, structures and mechanisms that serve knowledge acquisition and develop as it is
formulated and organized. On one hand, for Brazil to achieve sustained economic growth, it needs to
diversify its exports, which currently show over-reliance on commodities. On the other hand, it means
that more and more governments and businesses will depend on research progress, making it possible
for the universities, which are currently the
country’s greatest knowledge producers, to play an important role in economic and social development.
There is a growing trend at the universities, transforming them into what the literature describes as
“entrepreneurial universities”, and examples can be seen in different cultures and regions, in developed
countries and in developing countries (Etzkowitz, 2014). A variety of complementary activities are also
important to this process, such as an emphasis on establishing new businesses to commercialize
intellectual property, patenting and licensing, setting up incubators, science parks, and university
spin-outs, and investing equity in start-ups, among other indicators (Mowery et al., 2004). The
development of these activities was spurred by changes that took place in the USA following approval
of the Bayh-Dole Act, in 1980, which encouraged universities to commercialize their research results
(Grimaldi et al., 2011).
Various initiatives are being adopted in Brazil, such as that of UNICAMP (Campinas State University),
with its implementation and consolidation of the Unicamp Science and Technology Park as a new hub
for ST&I in this part of the state of São Paulo, aimed at promoting regional progress (Baldoni, 2015); the
development of support capability for entrepreneurial activities, technology transfer and interaction
with external bodies at the Federal University of Rio de Janeiro (Renault and Mello, 2013); and analysis
of university-based initiatives directed at enhancing innovation and entrepreneurship, at PUC-Rio (Rio
de Janeiro Catholic University), UNIFEI (Itajubá Federal University) and the UFMG (Federal
University of Minas Gerais) (Almeida, 2008).
Despite the ongoing experience mentioned above, such activities are not considered to be very
widespread in Brazil and the pattern of university-business interaction is largely restricted to
"interaction points" or "interaction spots", confirmed by scattered successes of a local nature within an
overall context of regional inequality in technical, scientific and innovative activities (Fernandes et al.,
2010). Just as there are only a few innovation spots in certain economic sectors (oil, aviation,
agribusiness), the innovation rate of Brazilian companies as a whole is low, hovering around 30% since
the early 2000s, when it first started to be evaluated (IBGE, 2013).
The following section presents a theoretical review of the research. Section 3 reviews the data and
methodology used for this study and Section 4 shows an analysis of the academic entrepreneurship

1 Available at http://www.mct.gov.br/index.php/content/view/9058/Brasil_Dispendio_nacional_em_ciencia_e_tecnologia_C_T_sup_1_ sup_.html,
accessed on June, 06, 2014.
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activities developed by academic research groups. Section 5 concludes the study with a discussion of the
implications.
2.

Theoretical framework

For this analysis, we used the theoretical model of the triple helix, which considers that the key to social
and technological innovation is university-industry-government interaction. The model adopts the
premise that the university plays an entrepreneurial role, seeking to contribute to economic and social
development both at the local and regional level (Etzkowitz and Leydesdoff, 1998), whether by
transition from research-based university to entrepreneurial university (Etzkowitz et al., 2000) or by
transformation from education-focused universities to entrepreneurial universities (Etzkowitz, 2014).
The literature covering this topic is extensive and includes a variety of elements, regions and contexts,
such as the interaction between universities and other organizations (Boardman and Corley, 2008);
growth in the relationship between academia and business research networks and its influence on the
organization of modern science (Jong, 2008; Haeussler et al., 2011); the institutionalization of
technology transfer in a given field of knowledge (Colyvas, 2007); social and individual factors
affecting the decision of researchers to take part in entrepreneurial activities (Clarysse et al., 2011);
parent organization characteristics and the availability of resources for technology-based companies
(Moray and Clarysse, 2005); and university departments and their influence on the development of
entrepreneurial skills within spin-offs (Rasmussen, 2014).
The concept of entrepreneurship has been expanded to include activities that are not related exclusively
to the creation of new technology-based businesses. Besides the aforementioned approaches, others
have been incorporated from the literature, relating to Social Entrepreneurship (Dees, 1998), Civic
Entrepreneurship (Perkmann, 2007), Eco- Entrepreneurship (Schaltegger, 2002), Sustainable
Entrepreneurship (Schaltegger and Wagner, 2011) and arts and culture.
Based on various definitions of entrepreneurship, the concept of the entrepreneurial university could be
understood as a series of concentric circles, moving from broad engagement with society to a specific
focus on enhancing economic development through research, educational and entrepreneurial initiatives.
This broader concept allows for expansion of academic entrepreneurship, which would be achieved only
through research, to include universities that are focused on teaching or initial research as another source
of new economic activities (Etzkowitz, 2014).
The entrepreneurial university has been considered by organizations such as the World Bank to be one
of the important public policy tools for speeding up the creation of innovations and the process of
economic development (Vonortas et al., 2014).
Knorr-Cetina (1999) points out the collective dimension (team/group) in modern science, whether it be
mono-, multi- or trans-disciplinary, local or global, composed of researchers or non-specialists, small or
large. They affect the communication process and publicity in science. In their organizational
procedures, scientific “facts” are constructed inside laboratories, where they examine reality and
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register the results, which are then evaluated and published in the form of papers and other scientific
writing (Latour and Woolgar, 1979; Latour, 1987). The “inner logic” of academic development has
pushed the university into expanding the focus from teaching to research and entrepreneurial activities,
turning research groups into quasi-firms (Etzkowitz, 2003).
The specific characteristics of individual universities, such as the history, culture, internal values, and
organizational identity contribute to the performance of the in-house research groups (Jain and George,
2007; Clarysse et al., 2005).
As a result of reflection on the experience of commercial entrepreneurship at entrepreneurial
universities, certain internal aspects of these institutions emerge as indicative for policymakers, such as:
determining specific support policies for the spin-offs from different areas of knowledge, including
mechanisms to cover financial gaps during their development; the technology transfer office (TTO) is a
driver of the marketing/licensing process; incentives for researchers to engage in entrepreneurial
activities, taking care over the impact of entrepreneurial activities on various areas of knowledge, since
the setting up of some companies may take up more working time (Siegel et al., 2007).
Brazilian universities have created a platform for civic and social entrepreneurship through projects and
action aimed at helping to improving the quality of life for socially excluded groups, in projects aimed at
economic and social development, known in the country's laws as "outreach projects". As a whole, they
cover a range of projects aimed at the fields of education, health, the environment and others. The
activities may be top-down or bottom-up. While the Ministry of Education has for several years been
issuing calls to tender in support of these activities, there are also internal structures to encourage them,
especially when there is an existing vocation among the university faculty and students.
However, with regard to technology-based academic entrepreneurship, this began from the bottom up at
the universities, with the establishing of business incubators, as from 1987, and these were only included
in a national program in 1998, when there were already more than 60 incubators spread around the
country. Support for these activities came from the Ministry of Science, Technology and Innovation and
only recently has the Ministry of Education begun to tentatively support the setting up of incubators in
the creative industries and cooperatives/social area.
Within this institutional tangle, the programs to encourage innovation, including those arising from the
university’s internal organization, according to the instructions of the Innovation Law, can be said to be
involved in an ongoing learning process. The ideas, reasoning and tools of innovation policy come about
as a result of the ongoing interaction of the agents involved in innovation practice, innovation-related
public intervention strategies and innovation research and theory (Kuhlmann et al., 2010). The authors
recognize the importance of these learning processes, including policy learning, which documents the
close interaction between analytical work on innovation and the planning and implementation of
innovation policy.
This process involves a number of administrative layers. Some empirical studies have shown that
certain segments of university administration discourage collaboration between universities and
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business. Even when the upper management levels are committed to such a partnership, intermediate
and lower levels of the hierarchy may act to undermine that objective. (Audretsch et al., 2002).
For the universities, incorporating all the features of entrepreneurship requires a modification of internal
structures and practices, including adoption of the technology transfer office (TTO) as a new career field
for their professionals (Mosey et al., 2006). Some of these structures, such as the TTO, are provided for
in the Innovation Law, but not all universities have completed their implementation, so there is still
much to be learned with regard to this kind of mechanism.
3.

Data and Methodology

The methodology adopted covered qualitative and quantitative research. The data was based on
semi-structured interviews with the leaders of a representative sample of the existing university research
groups that were registered with the CNPq`s Research Group Directory, conducted in the second half of
2014.
The size of the sample was randomly determined, using a specific formula proposed by Castro

et al. (2011), as cited below:

where: n = sample size (percentage of the sampled population); N = size of the population sampled; ℮ =
0.05, assuming a level of reliability with a safety margin of 5%; 1.96 = the value of the normal
distribution, assuring accuracy of 95%; and 0.5 = the significance level expected for the calculation of
the sample size.
The calculation of the representative sample involved interviews with 71.5% of the research groups, by
means of three samples: by department, by academic center and by field of knowledge. The largest
sample was then chosen, representing 119 groups, classified by department. Excel was used for the
random selection of the groups. A total of 135 interviews were conducted, from a total of 162 research
groups.
The questionnaire used in the interviews with the academic research groups included basic questions
about the nature of their activities and their impacts on and benefits to society, as well as the types and
number of organizations with which the groups interacted, such as Brazilian and foreign universities,
companies, civil society, incubators and spin-offs. The researchers were also asked whether they were
familiar with the Innovation Law and how they would classify the university-business relationship at
their university.
The total number of research groups, classified according to the CNPq’s fields of knowledge, the sample
size and the number of interviews are presented in Table 1.
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Table 1- Unirio Research Groups by CNPq’s fields of knowledge
CNPq field of
Number Representati Done Denied Retire Decease On leave Total
knowledge
of
ve
d
d
Agrarian Sciences
2
1
2
0
0
0
0
2
groups
Sample
Biological Sciences
23
16
19
1
0
0
0
20
Health Sciences
34
24
23
3
0
0
0
26
Physical and Earth
12
9
10
1
0
0
0
11
Humanities
30
21
21
1
1
0
1
24
Sciences
Social Applied Sciences
31
22
22
2
1
1
0
26
Engineering
3
2
3
0
0
0
0
3
Linguistics, Literature
27
19
19
0
2
1
1
23
162
115
119
8
4
2
2
135
andTotal
the Arts
Source: the authors.
4.

UNIRIO Background

The case study was developed at UNIRIO, which was founded in 1979. It came about as a progression
from the FEFIEG (Federation of Independent Higher Education Institutions in the State of Guanabara),
which was set up in 1969. With the exception of the medical school, which was established in 1912 by a
group of doctors who wanted to teach homeopathic medicine, started to receive government funding in
1954 and was finally incorporated by the Ministry of
Education in 19571, all the other courses had their origin in technical schools linked to a variety
of government agencies: Ministry of Labor, Commerce and Industry - Central School of Nutrition;
Ministry of Health - Alfredo Pinto Nursing College; Ministry of Education and Culture - National
Theater Conservatory; Villa-Lobos Institute; the National Library’s Librarianship course; the National
Archive’s Archive Studies course; and the National History Museum’s Museum Studies course
(UNIRIO, 2006). These schools were incorporated within the FEFIEG in order to offer graduate courses
in their respective fields (Ventura, 2006).
This process of bringing together different schools in order to create a university was a common feature
in the creation of the country`s first universities in the early part of the 20th century. They were referred
to as universidades sucedidas, since their institutional roots stemmed from the unification of separate
existing colleges (Cunha, 1998).
The courses were set up for the purpose of training professionals to meet the social and technical
requirements for carrying out specific functions at those institutions that were in need of skilled staff.
The process was linked to the analysis of Burgos (1999), whereby the Brazilian educational structure
was not directly devoted to science or research, but to the training of qualified professionals who would
sustain the country’s bureaucratic and urban infrastructure.
UNIRIO was founded during the period of the country’s military government, in response to specific
demands that were unrelated to social activities or the demands of or interaction with local government
or civil society. Three important features of the Brazilian context during this period should be mentioned:
1) the introduction of research at universities during the 70s (Botelho and Schwartzman, 1996); 2) the
1 Available at http://www4.unirio.br/escolademedicina/; accessed on May 9, 2015.
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deepening economic difficulties and macroeconomic imbalance, brought about by the oil crises and
growing indebtedness, led to a lack of resources to fund technology projects and indeed the education
field in general; and 3) the beginning of discussions about S&T policy and the university-business
relationship (Medeiros et al., 1987). As a result, new public policies were introduced, as well as new
mechanisms to encourage the transfer of knowledge from universities to business.
It can be seen that UNIRIO initiated a process of internal transformation in 1982, when research was
introduced to supplement the existing undergraduate courses at the university and spilled over into the
setting up of the graduate school, where the first master's course was offered in Nursing (1982),
followed by Collective Memory (1987), Theater (1991) and Music (1993). The first doctoral course, in
1998, was in Music, followed by Performing Arts in 2000. In 2014, there
were a total of 21 master's and 7 doctoral courses1.
When UNIRIO was newly established, there was a prevalence of education over research, due to the
specific characteristics of the courses that had been assembled to form the university, in which research
was not incorporated within the culture.
The introduction of research and the ensuing development of master's and doctoral courses was reflected
in the organization of research groups in various fields of knowledge. Figure 1 illustrates the setting up
of the research groups in the different fields of knowledge, showing the creation of new groups over
time, as new courses were set up and professors were engaged by the university.

We investigated the relationship between setting up research groups and establishing new master’s and
doctoral courses at the university, because it can reflect the internal competence within a new field. The
results are shown in Figure 2.

1 Available at http://www.unirio.br/cursos-1/graduacao; http://www.unirio.br/cursos-1/pos- graduacao; accessed on
April, 10, 2015.
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Making a correlation between the number of research groups established in each year and the number of
master’s and doctoral courses set up over the same period yields the value of ρ = 0.3864, which signifies
a positive correlation. There is a direct linear relationship between the increase in the number of research
groups and the introduction of master’s and doctoral courses, as portrayed in Figure 2, which shows the
scatter plot and straight-line correlation.
5.

Entrepreneurial activities in Unirio

There is a gap at UNIRIO between the discussions and the activities carried out, in relation to the
university-industry relationship. As a result, the institution has not followed the in the footsteps of the
majority of the federal universities, which quickly institutionalized research and subsequently decided
to set up business incubators and technology parks, thereby adopting a process of transformation leading
in the direction of commercial entrepreneurship.
In the view of 43% of the research group leaders, the institution’s internal environment in relation to
university involvement with business and government in university projects for the transfer of
knowledge to society was considered to be poor or only in the initial stage, while only 14% considered it
to be good (usually because they were involved in developing partnerships with government institutions)
and the rest stated they had insufficient information about the university to provide an overall
assessment.
However, 84% considered partnerships with both business and government to be very important and
only 10% of the respondents were against any partnership with business.
It was also found that the majority of research group leaders lack knowledge about the Innovation Law,
as shown in Table 2.

149

The lack of knowledge differs among the different fields of knowledge and is most accentuated in the
Humanities and in Linguistics, Literature and the Arts, which can be explained by the absence of a
university management policy for providing legislative updates, as well as the lack of a TTO, which
would normally undertake that role.
The data show that within the knowledge field represented by the research groups (Etzkowitz, 2003)
there is a view that it is important to move towards the internal formalization of innovation mechanisms
within the institution, not least for the development of the research being carried out, since the results
may have consequences other than publications. However, consensus still needs to be built, through
clarification of the need for national legislation that covers all public universities. As one research group
leader said, "there seems to be a myth that in the university one cannot have any partnership with
business" which means ignoring the opinion of a significant portion of the professors, who are precisely
the ones who are the most active in research.
While practical steps to establish such partnerships – highlighted as positive under the Innovation Law –
are not taken, one sees in the activities related to entrepreneurship that are developed by the research
groups that two different approaches have evolved that are not mutually exclusive, according to the
concept of the entrepreneurial university proposed by Etzkowitz (2014): commercial and
non-commercial entrepreneurship, with a predominance among the latter of social and civic
entrepreneurship. Some examples of the entrepreneurial activities of the research groups are spotlighted.
5.1. Commercial Entrepreneurship
For activities relating to commercial entrepreneurship, a knowledge exchange typology was used, based
on Landry et al. (2002), which had previously been used by Martinelli et al. (2007) in a study on the
entrepreneurial activities of Sussex University, in the UK. To this end, new questions were included in
the questionnaire, as follows:
“What kinds of relationship with business has your group had?” And questions were inserted about six
kinds of knowledge exchange.
•

Transmission - has the group ever sent research results to a private company, the government, an

agency or other entity outside the academic sphere?
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•

Presentation: has the group ever been invited to present its research results to any group or

organization that could make direct use of them?
•

Effort: has the group ever been invited to join a round table discussion where company

representatives were present?
•

Consultation: has the group ever provided consultancy services (specialist advice or analysis)?

•

Business

Activities:

has the

group ever

participated

in business

activities

with a

company?
Three other questions were added to the above, asking whether any group members had participated in a
spin-off company, whether they were aware of any student having set up a spin-off company as a result
of the knowledge acquired in the group's field of research and had applied for a patent or whether there
were any research results that could be patented. The information is shown in Figure 3.

Source: The authors
According to Landry et al. (2002) the technology transfer process can be divided into stages, beginning
with the transmission and culminating in the sale, and researchers generally tend to be more involved in
the early stages.
The UNIRIO results show greater numbers for transmission and presentation and generally lower
numbers for Effort and Consultation. The other indicators generally used to assess the entrepreneurial
activity of a university are registered patents and number of spin-offs, but those
are as low as its commercialization. Taken as a whole, the results indicate that the research results are
transmitted, but that this knowledge is not capitalized.
To this must be added the high number of research results that are not protected by suitable intellectual
property mechanisms. It shows that the organizational mechanism devoted to fostering commercial
entrepreneurship has not yet been established, although it has been ten years since the Innovation Law
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was passed. Under that law there is a prevision that it would occur within two years.
5.2. Social, Civic and Cultural Entrepreneurship
The activities considered as social and civic entrepreneurship were defined from the questions about the
benefits to and impacts on society from the research carried out. Looking at the nature of the activities in
relation to the definitions of civic and social entrepreneurship, the following categories were
determined.

Among the CNPq’s fields of knowledge, the one with the greatest number of groups citing social
entrepreneurial activities is Health Sciences.
According to the Brazilian Ministry of Education, the university hospitals are part of the Brazilian
public health system (SUS - Sistema Único de Saúde) and are considered to be health training and
technology development centers1. For this reason they deliver health services to the population, as a
not-for-profit activity, without payment for services, and at the same time determine disease technical
protocols and training practice for the students and researchers under professorial supervision.
The medical school’s HIV/AIDS Epidemiological Studies research group is an example of the
connection between national public health policies, teaching activities, research and social
entrepreneurship. In 1986 the Brazilian government established the Brazilian National AIDS Program,
involving the free distribution of medicine to patients (Galvão, 2002) and a structured network of
comprehensive care for people with HIV, providing various services (Hallal et al., 2010), with financial
support from the federal government. The researchers in this field at UNIRIO decided to create a
research group and apply for approval to establish a master’s course in HIV/AIDS Infection and viral
hepatitis. In 2014, besides student training, they provided care for 3,200 patients with AIDS and 2,500

1 Available at: http://portal.mec.gov.br/index.php?Itemid=512&; accessed on May 5, 2015.
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patients with viral hepatitis1.
The Genetics and Molecular Biology research group is developing a research/extension project with the
aim of conducting an Epidemiological and Molecular Study of Huntington’s Disease, in a small town in
Minais Gerais state, in order to provide support to patients and their families in which the students and
researchers also participate. This research group also provides laboratory exam diagnosis for patients
from 3 university hospitals in Rio de Janeiro, supported with financial resources from UNIRIO.
In the Industrial Engineering School, the Collective Production and Savings research group is
developing a project for setting up a National Solid Waste program at the university. Under the program
public bodies, including the federal universities, will donate to associations/cooperatives of scrap
collectors all the material the organization no longer has any use for, so that those groups can sell and
thereby generate an income. The research group promotes selective waste collection at the university,
provides training for employees and holds awareness building meetings and other events, as
well as maintaining contact with the
cooperatives so that they can collect and subsequently sell the material. In this way, it
stimulates economic activity and income generation by excluded groups, through action that can be
described as civic entrepreneurship.
In the Scenic, Dramaturgical and Poetic Creation Processes, Methodologies and Languages research
group, connected to the Theater School, one of the professors participating in the group is running a
Community Theater project wherein theater course students conduct classes and organize shows for
residents of the Maréfavela (slum), in Rio de Janeiro. It has thus effectively become a theater company,
although its activities are not-for-profit and it is supported by UNIRIO and the Ministry of Education
and Culture.
In the examples of research groups that carry out social, civic and cultural entrepreneurial activities
there is a similar process going on to that described by Etzkowitz (2003), when talking about quasi-firms,
where research groups act as if they were companies, but without the prospect of or interest in financial
gain. Professors take on the management activities, both
internally, by coordinating the activities of students and specialists, and in seeking financial resources to
sustain the research and activities.
5.3. Triple Helix Interactions
Analysis of the interaction involving the three spheres of the triple helix – university, business and
government – and also including civil society, was performed using the interview responses and Ucinet
software (Borgatti et al. 2002), yielding the results shown in Figure 3.

1 Almeida, M interview with Fernando Raphael de Almeida Ferry, UNIRIO professor, research group coordinator and
director of UNIRIO’s Gafrée & Guinle University Hospital, on December 18, 2014.
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One can see that the greatest number of interactions took place with universities (340), followed by
government (86), civil society organizations (63) and business (44). University interactions covered
both Brazilian (242) and foreign (98) universities. According to Katz (2002) smaller educational
institutions are more likely to collaborate both with other educational institutions and with local
companies, and this tendency is confirmed in relation to UNIRIO.
The number of interactions with incubators, incubated companies and spin-offs is on a ratio of 4 to one.
Although the university incubator was only established in 2012 and interaction with incubators and their
companies is more complex, this number is still low.
Interaction with companies was more common in the knowledge fields of the Biological Sciences,
Health Sciences and Linguistics, Literature and the Arts, due to their different internal dynamics. In the
Biological Sciences, interaction with companies is represented by food quality analysis, monitoring the
quality of the marine ecosystem and the nutrition of high performance athletes, and technology transfer
in relation to newly developed drugs. In the Health Sciences, interaction comes about through analysis
of the quality and side-effects of drugs, medical equipment studies and food quality control. Meanwhile,
the field of Linguistics, Literature and the Arts includes Theater and Music courses. The city of Rio de
Janeiro is well-known as a national center in this cultural and economic segment. Internal expertise
combines with external opportunities to create this interaction.
6.

Conclusions

This paper examines a period when the routines of commercial entrepreneurship were under
development, when patenting, technology transfer and spin-offs were new and untested.
In this context, the commercial entrepreneurship activities are subject to divergent interpretation,
embodied in the new university proposals, but in practice in few research group activities.
Consequently, the introduction of entrepreneurial activities incorporating a third mission is not a simple
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matter. Tensions arise, not only from the introduction of research activities, but in relation to the third
mission. The predominant interactions within the helix are still with universities, followed by
government and then business. It should be emphasized that the change in organizational culture to
introduce an entrepreneurial vision, as well as concern over contributing to economic development, are
still ongoing, thus generating conflicts and tensions over different views regarding the university's
contribution to society.
Analysis of the activities related to entrepreneurship, in a broad sense, considering the different
approaches to this concept and the revised concept of the entrepreneurial university, offers the
possibility of shedding light on less appreciated but equally important aspects of the activities performed
by universities, representing an initiative focused on social and humanistic activities. It is this set of
endeavors, aimed at the commercialization of technology and appropriation of knowledge, along with
others aimed at creating social value, that comprise the entrepreneurial university.

155

References
[1]. Almeida, M. (2008). Innovation and entrepreneurship in Brazilian universities. International

Journal of Technology Management & Sustainable Development, 7(1), 39-58.
[2]. Audretsch, D. B. Link, A. N. D. and Scott, J. T. 2002. Public/Private Technology Partnerships:

Evaluating SBIR-Supported Research, Research Policy, 31(1): 145-158.
[3]. Autio, E., Kenney, M., Mustar, P., Siegel, D., & Wright, M. (2014). Entrepreneurial innovation:
The importance of context. Research Policy, 43(7), 1097-1108.
[4]. Baldoni, L. (2015). A implantação do novo espaço de CT&I da Região Metropolitana de
Campinas (SP): Parque Cientí
fico e Tecnológico da Unicamp. Boletim Campineiro de Geografia,
4(1), 105-126.
[5]. Boardman, P.C. and Corley, E. 2008. University research centers and the composition of research
collaborations. Research Policy, 37: 900–913.
[6]. Borgatti, S.P., Everett, M.G. and Freeman, L.C. 2002. Ucinet for Windows: Software for Social
Network Analysis. Harvard, MA: Analytic Technologies.
[7]. Botelho, A. and Schwartzman, S. 1996. Growing Pains: Brazilian Scientists and their Shifting
Roles. in Jacques Gaillard, V. V. Krishna and Roland Waast, Scientific Communities in the
Developing World, Sage Publications.
[8]. Brazil. MDIC (Ministry of Development, Industry and Foreign Trade / Ministério do
Desenvolvimento, Indústria e Comércio). 2003. Política Industrial, Tecnológica e de Comércio
Exterior, PITCE. Brasí
lia: MDIC.
[9]. 2008. Programa de Desenvolvimento Produtivo, PDP. Brasí
lia: MDIC.
[10]. 2011. Programa de Desenvolvimento Produtivo, PDP. Brasí
lia: MDIC.
[11]. Brazil. MDIC (Ministry of Development, Industry and Foreign Trade / Ministério do
Desenvolvimento, Indústria e Comércio Exterior), Balança Comercial Brasileira, Dezembro,
2014. Available at http://www.desenvolvimento.gov.br/arquivos/dwnl_1420551849.pdf, accessed
on April, 15, 2015.
[12]. Burgos, M. B. (1999). Ciência na periferia: a luz sí
ncrotron brasileira. EDUFJF.
[13]. Castro, G. C., Delgado, C. B., Valente, L. L. G. and Dornelas, F. S. 2011. CADERNOS DO IME,
Série Estatística. Rio de Janeiro: UERJ. Acesso em: 02 mar. 2014.
[14]. Claryssee, B., Tartari, V., Sallter, A. 2011. The impact of entrepreneurial capacity, experience and
organizational support on academic entrepreneurship. Research Policy, Volume 40(8), 1084–
1093.
[15]. Colyvas, J. A. 2007. From divergent meanings to common practices: The early institutionalization
of technology transfer in the life sciences at Stanford University. Research Policy, 36, 456–476.
[16]. Cornell University, INSEAD, and WIPO (2014): The Global Innovation Index 2014: The Human
Factor In innovation, Fontainebleau, Ithaca, and Geneva.
[17]. Cunha, L. A. (1980) A universidade temporã. Rio de Janeiro: Francisco Alves.
[18]. Dees, J. G. (1998). The meaning of social entrepreneurship. Available at
https://csistg.gsb.stanford.edu/sites/csi.gsb.stanford.edu/files/TheMeaningofsocialEntrepreneurs
hip.pdf, accessed on October, 15, 2013.
[19]. Etzkowitz, H., & 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(2), 109-123.
[20]. Etzkowitz, H., Webster, A., Gebhardt, C., & Terra, B. R. C. (2000). The future of the university
and the university of the future: evolution of ivory tower to entrepreneurial paradigm. Research
policy, 29(2), 313-330.
156

[21]. Etzkowitz, H. (2003). Research groups as ‘quasi-firms’: the invention of the entrepreneurial
[22]. university. Research policy, 32(1), 109-121.
[23]. Etzkowitz, H., de Mello, J. M. C., and Almeida, M. (2005). Towards “meta-innovation” in Brazil:

The evolution of the incubator and the emergence of a triple helix. Research Policy, 34(4), 411 424.
[24].Etzkowitz, H.2014. Making a humanities town: knowledge-infused clusters, civic entreprene
urship and civil society in local innovation systems. Triple Helix, 2(1), 1-22.
[25]. Fernandes, A. C., De Souza, B. C., da Silva, A. S., Suzigan, W., Chaves, C. V., & Albuquerque,E.
(2010). Academy—industry links in Brazil: evidence about channels and benefits for firms and
researchers. Science and Public Policy, 37(7), 485-498.
[26]. Galvão, J. (2002). " A polí
tica brasileira de distribuição e produção de medicamentos antiretrovirais: Privilégio ou um direito?"("The Brazilian Policy of Distribution and Production of
Antiretroviral Medication: A Privilege or a Right?"). Cadernos de Saúde Pública, 18, 216.
[27]. GEM, G. E. M. (2014). Empreendedorismo no Brasil: Relatório Executivo. Available at
http://www.ibqp.org.br/upload/tiny_mce/Download/GEM_2014_Relatorio_Executivo_Brasil.pdf.
Accessed on April, 20, 2015.
[28]. Grimaldi, R., Kenney, M., Siegel, D. S., & Wright, M. (2011). 30 years after Bayh–Dole:
Reassessing academic entrepreneurship. Research Policy, 40(8), 1045-1057.
[29]. Hallal, R., Ravasi, G., Kuchenbecker, R., Greco, D., & Simão, M. (2010). O acesso universal ao
tratamento antirretroviral no Brasil. Revista Tempus Actas em saúde coletiva, 4(2), 53-65.
Haeussler, C. and Colyvas, J. 2011. Breaking the Ivory Tower: Academic Entrepreneurship in the
Life Sciences in UK and Germany. Research Policy 40, 41–54.
[30]. IBGE (Brazilian Institute for Geography and Statistics / Instituto Brasileiro de Geografia e
Estatí
stica), Contas Nacionais Trimestrais, 2014.
[31]. Available at http://www.ibge.gov.br/home/estatistica/indicadores/pib/defaultcnt.shtm, accessed on
April, 15, 2015.
[32]. IBGE (Brazilian Institute for Geography and Statistics / Instituto Brasileiro de Geografia e
Estatí
stica). 2013. Pesquisa Industrial de Inovação Tecnológica – Pintec - 2011. Rio de Janeiro:
Instituto Brasileiro de Geografia e Estatí
stica/Ministério do Planejamento, Orçamento e Gestão.
Jong, S. 2008. Academic organizations and new industrial fields: Berkeley and Stanford after
the rise of biotechnology. Research Policy 37, 1267–1282.
[33]. Katz, J. S. (2000). Scale-independent indicators and research evaluation. Science and Public
Policy, 27(1): 23–36.
[34]. Knorr-Cetina, K. 1999. A Comunicação na Ciência. In: F. Gil (org.), A Ciência tal qual se faz.
[35]. Lisboa: Ministério da Ciência e da Tecnologia / Edições J. Sáda Costa, pp. 375-393.
[36]. Kuhlmann, S., Shapira P., and Smits, R. 2010. A Systemic Perspective: The Innovation Policy
Dance In: Smits, R., Kuhlmann, R. S., Shapira, P. (editors). The Theory and Practice of
Innovation Policy. An International Research Handbook, Cheltenham, UK: Edward Elgar.
Landry, R., Amara, N., and Ouimet, M. (2002, November). Research transfer in natural sciences
and engineering: Evidence from Canadian universities. In 4th Triple Helix Conference (pp. 6-9).
[37]. Latour, B., 1987. Science in Action. Harvard University Press, Cambridge, MA.
[38]. Latour, B., Woolgar, S., 1979. Laboratory Life: The Construction of Scientific Facts. Princeton
University Press, Princeton.
[39]. Martinelli, A., Meyer, M., and Von Tunzelmann, N. (2008). Becoming an entrepreneurial
university? A case study of knowledge exchange relationships and faculty attitudes in a
medium-sized, research-oriented university. The Journal of Technology Transfer, 33(3), 259- 283.
[40]. Medeiros, J. A., Stal, E. and Souza Neto, J. A. 1987. “A difícil relação pesquisa – produção:
157

experiência brasileira dos núcleos de inovação tecnológica (1981 – 1987)”. In: II Seminário
Latino Americano de Gestion Tecnologica, pp. 85 – 101. Ciudad de Mexico, Set.
[41]. Moray, N and Clarysse, B. 2005. Institutional change and resource endowments to science-based
entrepreneurial firms. Research Policy, 34(7), 1010–1027.
[42]. Mosey, S., Lockett, A. and Westhead, P. (2006). Creating network bridges for university
technology transfer; the Medici fellowship scheme. Technology Analysis and Strategic
Management, 18(1), 71–91.
[43]. Mowery, D. C. and Sampat, B. N. (2004), “Universities in National Innovation Systems,” in The
Oxford Handbook of Innovation, J. Fagerberg, D.C. Mowery, and R.N. Nelson, eds. Oxford:
Oxford University Press, 209–239.
[44]. Perkmann, M. (2007). Policy entrepreneurship and multi-level governance: a comparative study
of European cross-border regions. Environment and Planning C: Government and Policy, 25(6),
861-879.
[45]. Póvoa, L. M. C. (2008). Patentes de universidades e institutos públicos de pesquisa e a
transferência de tecnologia para empresas no Brasil. Belo Horizonte: UFMG.
[46]. Rasmussen, E. Mosey, S., Wright, M., 2014. The influence of university departments on the
evolution of entrepreneurial competencies in spin-off ventures. Research Policy, 92– 106. Renault,
T, and Mello, J. M. C. (2013). Entrepreneurial capabilities and organizational transformation:
Entrepreneurial evolution at the Federal University of Rio de Janeiro. Industry and Higher
Education, 27(4), 313-322.
[47]. Schaltegger, S. (2002). A framework for ecopreneurship. Greener Management International,
2002(38), 45-58.
[48]. Schaltegger, S. and Wagner, M. (2011). Sustainable entrepreneurship and sustainability
innovation: categories and interactions. Business strategy and the environment, 20(4), 222-237.
[49]. Siegel, D. S., Veugelers, R., & Wright, M. (2007). Technology transfer offices and
commercialization of university intellectual property: performance and policy implications.
Oxford Review of Economic Policy, 23(4), 640-660.
[50]. UNIRIO (Universidade Federal do Estado do Rio de Janeiro), 2006. PDI: Plano de
Desenvolvimento Institucional - P D I – 2006 - 2011. Rio de Janeiro: UNIRIO, 44p.
[51]. Ventura, R. 2005. O Instituto Villa-Lobos e a Música Popular. Available at
http://brazilianmusic.com/articles/indexp.html, accessed on May, 06, 2015.
[52]. Vonortas, N. S., Rouge, P. C. and Aridi (Editors.), 2015. A. Innovation Policy. A practical
Introduction. Springer. 122 p.

158

THC2015_NO.088

XIII TRIPLE HELIX CONFERENCE 2015
ACADEMIC–INDUSTRY–GOVERNMENT TRIPLE HELIX MODEL
FOR FAST-DEVELOPING COUNTRIES
21-23 AUGUST 2015, BEIJING, CHINA
Possible sub-themes:
Entrepreneurial University and Triple Helix’s Development
b) Science, Technology and Innovation Policy
Author, not specified for the reasons of anonymity.
Author information
a)

Dr. Vuokko Kohtamäki is University Lecturer, Higher Education Group, School of Management,
University of Tampere. Kohtamäki has studied and published on the financial autonomy of higher
education institutions, relations between universities and their owners, as well as financial
administration of universities.
Address: Dr. Vuokko Kohtamäki, Higher Education Group, School of Management, Pinni A,
Kanslerinrinne 1, FIN-33014 University of Tampere, Finland
Email: Vuokko.Kohtamaki@uta.fi
Dr. Mika Kautonen is Head of the Innovation Studies Group in the Research Centre for Knowledge,
Science, Technology and Innovation Studies, School of Social Sciences and Humanities, University of
Tampere, Finland. He is also an Adjunct Professor in the Turku School of Economics, University of
Turku, Finland. He has studied and published especially on regional and national innovation systems,
industrial innovation activities, university–industry collaboration, and emerging forms of local level
open innovation platforms.
Address: Dr. Mika Kautonen, TaSTI, School of Social Sciences and Humanities, Pinni B,
Kanslerinrinne 1, FIN-33014 University of Tampere, Finland
Email: Mika.Kautonen@uta.fi

159

The Financial Autonomy of Universities and the National Innovation
Performance in Europe
Dr. Vuokko Kohtamäki
School of Management, Higher Education Group, University of Tampere
&Dr. Mika Kautonen
School of Social Sciences and Humanities, Research Centre for Knowledge, Science, Technology and
Innovation Studies, University of Tampere
Abstract：In Europe, the usefulness of science to society and competitiveness through innovation are
very topical higher education policies. From this viewpoint, financial autonomy is seen as a powerful
lever to promote competitiveness. However, we do not know much about the financial autonomy of
universities or about its linkages to innovation economy. This paper analyses the levels of different
dimensions of financial autonomy of universities in relation to national input innovation performance
in European countries. In addition, this paper investigates linkages between input and output
innovation performance. This trial suggests that the average level of financial autonomy yielded
statistical differences between countries’ input innovation performance. However, these differences
existed only related to the type of public funding and the establishment of degree programmes.
Moreover, two European countries – having low financial autonomy in these elements – are successful
in their input innovation performance. Following the latest trends to act as independent legal and
financial entities seemed not to generate innovation success. Several countries that have high
financial autonomy in some other dimensions ranked weaker in their input innovation performance.
Innovation input and output performance are strongly inter-related in Europe. However, it is those
factors related to research and development and linkages between innovation actors rather than
tertiary education related factors (e.g. higher education students and graduates) that were important
to countries’ success in their innovation output performance.
Keywords: University, financial autonomy, innovation, innovation performance, Europe
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1.

Introduction

“Universities need more autonomy to better respond to their external environment” is a topical policy
slogan found on governmental agendas in Finland and in most of the other European countries. This
usually means emphasising efficient performance and universities’ social and economic benefits
(European Commission, 2007, 2010, 2011 and 2012; OECD, 2009). Aghion et al. (2009) found that
university autonomy and competition are positively correlated with university output in European
countries and among public US universities. Positive linkages between autonomy and performance
were also found in a few other studies (Jongbloed, 2010; Jongbloed et al., 2010; Hoareau et al., 2012).
Overall, evidence of causality between university autonomy and university performance is slight thus
far (Enders et al., 2013; Volkwein and Malik, 1997; Author, 2012).
In Finland, the new financial autonomy of universities was introduced using extensive national
university reform. The reform in Finland changed the financial-administrative and legal operating
frameworks of universities: the legal status of Finnish universities, the internal institutional level
governance, the appointment of the rector and the employment status of university staff. Universities
became financially and legally independent and responsible actors. This is to say that, as individual
legal and financial entities, universities have full capabilities and financial powers to act in an
organisation’s own name.
A pervasive goal of the Finnish university autonomy reform is to increase the competitiveness of
Finnish universities (Ministry of Education, 2007; Kotiranta et al., 2009). Competitiveness is
increasingly driven through the ideas of the innovation system both in Finland and elsewhere
(Ministry of Employment and the Economy, 2009; Ministry of Education and Culture, 2011; European
Commission, 2005; Lavoie, 2009; Luoma et al., 2011). Universities as creators and disseminators of
new knowledge and producers of human capital are expected to enhance social and economic
development through education and research (Lavoie, 2009; van Vught, 2009).
In Europe, the usefulness of science to society and competitiveness through innovation are very
topical higher education policies (European Commission, 2006 and 2010; van Vught, 2009). For
universities, this means operating in market-type conditions, attracting external funding and seeking
strategies to perform better. Universities in Australia, the UK and the US are the forerunners in this
respect. Universities in Finland and continental Europe are in the transformational process of taking
steps towards the same direction. (McKelvey and Holmén, 2009.) In Finland and elsewhere, higher
education institutions are widely recognised as an integral part of national innovation systems (e.g.
Hazelkorn, 2005; Lundvall, 1992; Park and Lee, 2005; Wieczorek and Hekkert, 2012). The
international team evaluated the Finnish national innovation system and pointed out that ‘giving much
more financial and operational autonomy to the universities is likely to enhance innovation and
university-industry collaborative research by providing more incentives for that’ (Ministry of
Employment and the Economy, 2009; 124). In this evaluation, strong autonomy is seen as an incentive
for universities to improve their innovation performance. Finnish innovation performance is
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considered among the best in the world. Out of 71 countries in the recent global innovation ranking
index, Finland was number six when measuring input performance and number eight when measuring
output side performance (Dutta and Lanvin, 2013).
A few earlier studies have focused on the multifaceted phenomenon of the financial autonomy of
universities in their competition driven circumstances. Moreover, previous research has neglected to
examine the implications of financial autonomy inside or outside universities, though the reform
ideologies around financial autonomy are targeted to enhance the competitiveness and performance of
universities. The financial autonomy of modern universities is dynamic and has many dimensions,
taking its shapes in different ways in different contexts and times and depending, among other factors,
on who interprets its content regarding whom and why (Author, 2012).
The purpose of this paper is to analyse linkages between national innovation performance and the
financial autonomy of universities in Finland from a European perspective. This study will discuss on
possible linkages between the extent of financial autonomy and country specific input innovation
performance in Finland and other European countries. Finland is considered an example of an
individual country, due to its financial autonomy reform and its status as one of the top ten countries in
global rankings of innovation performance. In this ranking, Finland placed, for example, first in
human capital and research (Sweden number 6, Austria 8, Denmark 9 and United Kingdom 10), which
was one of the sub-factors measuring input innovation performance (Dutta and Lanvin, 2013; see also
European Commission, 2013; Park and Lee, 2005.) Input innovation factors are the enablers of the
innovation economy. Therefore, this study will focus on possible relationships between financial
autonomy and input innovation performance, and if input and output innovation performance are
linked to each other.
2.

Financial autonomy of universities

Despite the significance given to the financial autonomy of universities (see e.g. Christensen, 2011; de
Dominicis et al., 2011; Mitsopoulos and Pelagidis, 2008; Volkwein and Malik, 1997; Ministry of
Education and Culture Finland, 2007) both empirical and theoretical approaches focusing on financial
autonomy have been narrow, technical and largely directed to state steering and control. Attention has
been paid to the formal, prevailing legal, political, and financial relationships between state authorities
and universities in a national context. The active use and positive consequences of financial autonomy
seem to be taken for granted.
Financial autonomy has been typically measured in previous studies and reports as a scale: low,
medium and high (Hoareau et al., 2013; de Dominicis, 2011; Author, 2012). Universities can have low
financial autonomy in some dimensions and high financial autonomy in others (Author, 2012;
Christensen, 2011; cf. Enders et al., 2013). By measuring the degree of financial autonomy, the picture
of financial autonomy is a detailed list of applicable conditions and restrictions concerning the
generation and use of financial resources. In this approach, dimensions of autonomy manifest as
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freedoms such as ‘freedom to borrow money’, ‘freedom to set tuition and fees’, ‘freedom to create
legal entities’ and ‘freedom to enter into contracts’. These dimensions of financial autonomy can be
understood as illustrations of formal financial autonomy that actually, according to Christensen (2011),
lead to higher formal autonomy, but lower real autonomy. Measuring dimensions of financial
autonomy reveals that the phenomenon and its attributes are understood to be empirically observable;
the substance of it, definable; and the amount of its dimensions, quantifiable. These features also
imply, based on the above discussion, that it is actually a measurement-based stimulus (the scope of
financial autonomy) that is believed to carry and drive the performance of universities. Autonomy is
considered one major element in universities’ capacity to compete and respond efficiently to the
demands and expectations of society in Europe (European Commission, 2006). When universities play
a key role in the global competition of knowledge economies and in contributing to social, economic
and cultural development, new knowledge of the linkages between financial autonomy and the
performance of universities is needed.
3.

Challenges of higher education and innovation policies in Europe

The significance of higher education institutions is acknowledged as part of higher education, research
and innovation policies by the European Union (Ministry of Employment and the Economy, 2009; van
Vught, 2009). Based on the ideas and concepts of an innovation system, the Lisbon Strategy aimed to
create a knowledge-based Europe by 2010. Due to this unachieved goal, the new ‘knowledge and
innovation for growth’ tries to form a strategy for a new innovation agenda. (European Commission,
2005 and 2010; van Vught, 2009.) Universities and other higher education institutions have an
important role to enhance the new knowledge and innovation for growth. Accordingly, higher
education policies, science policies and innovation policies are increasingly interrelated in Europe. All
these policies support promoting systematic interaction between key actors and mechanisms to assure
competitiveness and long-run co-operation.
The main challenges related to policy goals are to implement and achieve ambitious goals in currently
volatile environments. The current dynamic transformation of the university environment and,
specifically, the economic environment require paying attention to the enabling elements and actual
performance of the innovation system (cf. Ritsiläet al., 2008). In Europe, higher education policies are
not in the same development phases and do not all go in the same direction. There are, for example,
countries that have strengthened university autonomy and countries that have restricted autonomy
(Hoareau et al., 2013).
In an international evaluation of the Finnish innovation system, Finnish higher education and research
structures were criticised as too fragmented. Research outputs - measured as publications - in relation
to research inputs were too low. Internationalisation was too low, and student graduations were
deemed late (Ministry of Employment and the Economy, 2009). The latest Finnish national higher
education policies emphasise building larger, efficient institutional and subunit level structures,
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profiling universities, improving the capacities for research specifically in research-intensive
universities, strengthening the financial autonomy of universities, diversifying university funding
structures, integrating quality assurance mechanisms in the funding systems of universities, increasing
internationalisation and speeding up graduation (Ministry of Education and Culture, 2011). All of
these are designed to establish better competitiveness and ensure that universities will be in a position
to utilise their potential fully.
As stated above, higher education and innovation policies are interrelated in Europe (see also e.g.
European Commission, 2006). Universities and higher education are also actively included in
governmental innovation strategies (Ministry of Education and Culture, 2011; Ritsiläet al., 2008). In
eight European countries, higher education and innovation are integrated into the same sectoral
ministry: for example, in Denmark, the Ministry of Science, Innovation and Higher Education, and in
the UK, the Department for Business, Innovation and Skills. Some other countries aim to coordinate
by cooperating on sectoral ministries to enhance innovation (Hoareau et al., 2013.)
New frameworks for institutional financial autonomy are expected to provide tools to reshape
relationships between universities and society. The idea is to provide better opportunities for
universities to serve and cope with their environments, to diversify funding bases and to increase
universities’ competitiveness and effectiveness (Ministry of Education, 2009 and 2011; see also
Piironen, 2013).
4.

Empirical analysis

This paper will discuss by comparing the levels of different dimensions of institutional financial
autonomy of universities with national innovation input performance in European countries. If
statistical connections between the levels of financial autonomy and input innovation performance are
found, it will be considered what aspects within financial autonomy yield the connections. Linkages
between input innovation performance and output innovation performance will be also discussed.
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Figure 1. Variables of institutional financial autonomy, input innovation performance and output
innovation performance.
‘Financial autonomy’ is analysed as the authority to acquire and allocate financial resources (Author,
2012). The above variables are proxies to measure different dimensions of financial autonomy
(Cazenave, 1982; Jongbloed et al., 2010; McDaniel, 1996; Author, 2012), input innovation
performance (Dutta and Lanvin, 2014) and their linkages. Factors in the left side reflect the acquisition
and allocation of resources of higher education institutions from the financial perspective. Most of the
variables measuring financial autonomy also represent tools for universities to balance their finances
by applying strategies to reduce their costs or increase their revenues. Such strategies take place, for
example, through limiting or increasing the number of students enrolled, changing student-staff ratios
or increasing tuition fees (Hauptman and Nolan, 2011; see also Capaldi, 2009).
The variables measuring financial autonomy are established using the report published by the
European University Association (Estermann et al., 2011; see also Hoareau et al., 2013, and Jongbloed
et al., 2010). In the EUA’s report, the levels of different categories and dimensions of autonomy were
empirically measured with ‘low’, ‘medium low’, ‘high’ and ‘medium high’. In the present study, these
levels are recoded into the two levels of financial autonomy in each dimension identified above as
‘low financial autonomy’ (=low and medium low) and ‘high financial autonomy’ (=high and medium
high). The country-specific average amount of financial autonomy is measured using the scale of ‘low’
and ‘high’ by counting country-specific medians.
The data concerning the enables of innovation performance are based on the international innovation
ranking index (Dutta and Lanvin, 2014)1. In this ranking, input innovation performance and output
innovation performance are measured using an extensive set of various types of input and output
indicators. ‘Input performance’ refers to factors and conditions enabling and enhancing innovation in
an economy. From this data base, of the five components measuring input innovation two arere used 1)
human capital and research and 2) innovation linkages. Inside these components, there are three
factors related to university activities and the direct or indirect results of university activities (see
figure above) in each country considered. In this paper, innovation input factors contain three
sub-factors 1) tertiary education and 2) research and development (R&D) and 3) innovation linkages.
Factor ‘Tertiary education’ measures the ratio of total tertiary enrolment to the population of the age
group that corresponds to the tertiary level of education, the shares of graduates in science and
engineering and the share of students from abroad of the total tertiary enrolment in that country. Factor
1 “The Global Innovation Index is co-published by Cornell University, INSEAD, and the World Intellectual Property
Organization (WIPO, an agency of the United Nations, UN). The core of the GII Report consists of a ranking of world
economies’ innovation capabilities and results. The GII has established itself as a leading reference on innovation.
Understanding in more detail the human aspects behind innovation is essential for the design of policies that help promote
economic development and richer innovation-prone environments locally. Recognizing the key role of innovation as a driver
of economic growth and prosperity, and the need for a broad horizontal vision of innovation applicable to developed and
emerging economies, the GII includes indicators that go beyond the traditional measures of innovation such as the level of
research and development.” (Global Innovation Index Edition 2014)

165

‘R&D’ describes the number of researchers, total domestic expenditure on R&D during a given period
as a percentage of GDP, and average score of the top 3 universities at the QS (Quacquarelli Symonds
Ltd, QS World University Ranking) per country. Factor ‘Innovation linkages’ contain the average
level of university–industry collaboration, the average state of cluster development (geographical or
field specific), percentage of gross expenditure on R&D financed by abroad, number of joint
ventures/strategic alliances and the number of inter-related patent applications. (Dutta & Lanvin,
2014).
Output innovation performance means the results following from innovative activities within an
economy. The measures of the knowledge and technology outputs component are indicators
measuring knowledge creation, knowledge impact and knowledge diffusion. The creative outputs
component consists of indicators measuring intangible assets, online creativity and creative goods and
services. (Dutta and Lanvin, 2014.)
Possible connections between the level of financial autonomy and national input innovation
performance are analysed in cross-country comparisons using SPSS statistics. Countries were
categorised into the subgroups according to their average level of financial autonomy and input
innovation performance. A non-parametric Kruskal-Wallis test and Pearson’s correlation analysis are
conducted (Vogt, 2011) between the subgroups to test possible differences between them. The
significance levels applied in testing are P≤0.001***, P≤0.01** and P≤0.05*.
Country codes applied in this paper
Austria

AT

Cyprus

CY

Czech Republic

CZ

Denmark

DK

Estonia

EE

Finland

FI

France

FR

Greece

GR

Hungary

HU

Iceland

IS

Ireland

IE

Italy

IT

Latvia

LV

Lithuania

LT

Luxembourg

LU

Netherlands

NL

Norway

NO
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5.

Portugal

PT

Slovakia

SK

Slovenia

SI

Spain

ES

Sweden

SE

Switzerland

CH

Turkey

TR

United Kingdom

UK

Statistical findings

Levels of financial autonomy and input innovation performance
Most European countries enjoy on average high financial autonomy (table 1). One of Nordic countries
(Iceland) has low financial autonomy, while its eight counterparts are from Middle Europe or from
South Europe. All other Nordic countries have on average high financial autonomy. The same applies
to the rest of the European countries considered. It is worth noting that the level of financial autonomy
is measured using two categories ‘low’ and ‘high’.
Table 1. Average level of financial autonomy in European countries
(see country codes in the previous page).

(Germany not included)
Half of the European countries belong to the group of high input innovation performance, when
examining the country-specific rankings in relation to the average level of innovation performance of
these countries (Table 2, next page). A strong positive correlation between the input innovation factors
are found; R&D and Innovation linkages (R=0.65 P=0.000***), Tertiary education and Innovation
linkages (R=0.61 P=0.001**) and between Tertiary education and R & D (R=0.59 P=0.002**). Hence,
if the country has a high performance in one innovation input factor this means that the country is
ranked well also in two other input performance factors.
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Based on the average performance of 26 European countries (EU-countries including Switzerland and
Norway), the country-specific performance are presented below in high-performing and
low-performing groups.
Table 2. European countries grouped into high and low level innovation performance
Inputs

Low innovation performance

High innovation performance

Tertiary Education

<45.44
DK, HU, EE, IS, IT, LT, LV,
NL, NO, PL, PT, SK, TR
(N=13)
<41.62
CY, CZ, EE, ES, GR, HU, IT,
LT, LU, LV, PL, SK, TR
(N=13)
<37.37
CZ, EE, ES, GR, HU, IS, IT,
LT, LV, PL, PT, SK, TR
(N=13)

≥45.44
AT, CH, CZ, CY, DE, ES, FI,
FR, GR, IE, LU, SE, UK
(N=13)
≥41.62
AT, CH, DE, DK, FI, FR, IE,
IS, NL, NO, PT, SK, UK
(N=13)
≥37.37
AT, CH, CY, DE, DK, FI,
FR, IE, LU, NL, NO, SE, UK
(N=13)

R&D

Innovation linkages

Outputs
Knowledge and technology <40.06
outputs
AT, CY, CZ, DE, DK, EE,
ES, GR, IS, LR, LU, LV, NO,
PL, PT, SK, TR
(N=17)
Creative outputs
<51.72
AT, CZ, ES, FR , GR, HU,
IE, IT, LT, LV, PL, PT, TR
(N=14)
(Germany included)

≥40.06
CH, FI, FR, HU, IE, IT, NL,
SE, UK
(N=9)
≥51.72
CH, CY, DE, DK, EE, FI, IS,
LU, NL, NO, SE, UK
(N=12)

In the following section, it will be analysed if the dimensions of financial autonomy are statistically
related to input innovation performance.
Dimensions of financial autonomy and input innovation performance
The financial autonomy related to public funding and degree programmes are critical to input
innovation performance in Europe. The type of public funding, authority to establish bachelor’s degree
programmes, master’s degree programmes and doctoral programmes generate statistical country
differences to input innovation performance. This is to say that dimensions such as authority to own
buildings, to establish legal entities or to set tuition fees do not yield statistically significant
differences. The four important dimensions of financial autonomy will be discussed below.
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France
(18th)

UK
(11th)

Sweden
(19th)

A
FI r
LU
LU
DK r
CH
UK
SE r
FI r
CH
GR r
D
IE
FR r
UK
SE r

A
FI r
LU
LU
DK r
CH
UK
SE r
FI r
CH
GR r
D
IE
FR r
UK
SE r

Authority to establish doctoral programmes

UK
(13th)
Finland
(16th)
Ireland
(17th)

Ar
FI
LU
LU
DK
CH
UK
SE r
FI
CH
GR r
D
IE r
FR r
UK
SE r

4)

Sweden
(5th)
Switzerland
(9th)
Germany
(10th)

Authority to establish master’s degree programmes

Switzerland (8th)

3)

Denmark
(4th)

Authority to establish bachelor’s degree programmes
(r=restriction)

Luxemb
ourg
(8th)
UK
(12th)
Finland
(15th)
Greece
(17th)

2)

Luxembourg
(6th)

r=restrictions

Input innovation factor Innovation linkages: University–
industry research collaboration, state of cluster
development, GERD financed by abroad, joint
venture/strategic alliance deals, patent families filed in at
least three offices

Finland
(3rd)

Type of public funding (block grant)

Input innovation factor R & D: Number of researchers,
gross expenditure on R & D (GERD), average score of the
top 3 universities at the QS world university rankings

Austria
(4th)

1)

Input innovation factor Tertiary education: Tertiary
enrolment, graduates in science and engineering, tertiary
inbound mobility mobility

Table 3. The best performing countries in Europe and the four dimensions of financial autonomy
yielding differences between European countries

A
FI r
LU
LU
DK
CH
UK
SE r
FI r
CH
GR r
D
IE
FR r
UK
SE r

Input innovation factor ‘Tertiary education’: In total data, authority to establish bachelor’s degree
programmes (P=0.006**), master’s degree programmes (P=0.006**) and doctoral programmes
(P=0.020*) generate statistical country differences to input innovation performance concerning tertiary
education. In ‘Tertiary education’, the five best performing European countries were Austria (4 th),
Luxembourg (8th), United Kingdom (12th), Finland (15th) and Greece (17th). Of these five countries
Luxembourg and UK have full financial autonomy in the type of public funding and introducing new
degree programmes. Austria has financial autonomy to introduce new programmes in all levels of
higher education, but has restrictions in the type of public funding. Finland has restrictions in
introducing new study programmes, but not in the type of public funding. Greece has a line-item
public funding system and restrictions in introducing degree programmes.
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Input innovation factor ‘R & D’: The type of public funding (P=0.006**); authority to establish
bachelor’s degree programmes (P=0.007**), master’s degree programmes (P=0.007**) and doctoral
programmes (P=0.001***) generate statistical country differences to input innovation performance. In
R & D, the five best performing European countries were Finland (3rd), Denmark (4th), Sweden (5th),
Switzerland (9th) and UK (11th). In ‘R&D’ Finland performs much better than in ‘Tertiary education’.
However, Finland, Sweden and Denmark are the Nordic countries in which the four dimensions of
financial autonomy are somehow restricted. Denmark has restrictions in establishing bachelor’s and
master’s degree programmes. In Sweden, block grant is split into several categories and universities
have no freedom to move funding between these. Sweden has also restrictions in introducing new
study programmes in bachelor’s, master’s and doctoral levels. Switzerland and UK have freedoms in
all four dimensions of financial autonomy, but they do not perform better in R&D compared to
Finland, Denmark or Sweden.
Input innovation factor ‘Innovation linkages’: It seems that the same four dimensions of financial
autonomy as discussed above generate statistical differences related to ‘Innovation linkages’
performance in Europe. These factors were the type of public funding (P=0.003**); authority to
establish bachelor’s degree programmes (P=0.003**), master’s degree programmes (P=0.003**) and
doctoral programmes (P=0.000***). In ‘Innovation linkages’, the five best performing European
countries in the global innovation ranking are Luxembourg (6th), Switzerland (8th), United Kingdom
(13th), Finland (16th) and Ireland (17th). Only two European countries, namely Luxembourg and
Switzerland, are positioned among the ten best ‘Innovation linkages’ performers globally.
Although the four elements of financial autonomy yield differences in total data, correlations between
these elements and input innovation performance in the eleven countries identified in the table 3 are
found only related to innovation linkages. Innovation linkages are positively correlated with the type
of public funding and (R=0.65 P=0.042*), bacherlor’s degree programmes, (R=0.77 P=0.010**),
master’s degree programmes (R=0.77 P 0.010**) and doctoral programmes (R=0.67 P=0.001***).
Tertiary education and R&D do not correlate with the four elements of financial autonomy in these
eleven countries that perform well in their innovation input performance. When considering linkages
between the other elements of financial autonomy and input innovation performance, some new
correlations are identified: Tertiary education and the length of public funding have a very strong
positive correlation (R=0.80 P=0.006***) and Tertiary education and authority to decide on salaries of
senior academic staff have a negative correlation (R=-0.65 P=0.044**).
An interesting question is if there are countries having low financial autonomy and high input
innovation performance. The findings show that France has a low financial autonomy concerning the
type of public funding and establishing degree programmes while it has high input innovation
performance (ranking places in the global ranking ‘Tertiary education 18 th, ‘R & D’ 15th and
‘Innovation linkages’ 43rd). France is a large high-income economy and its gross domestic expenditure
on R&D has not decreased due to economic crisis since 2008 or 2009. France is number 8 in QS
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ranking that measures country’s three top universities’ performance. (Dutta & Lanvin 2014). On the
other hand, Estonia has on average high financial autonomy in the four dimensions, but its input
innovation performance is low.
Despite the majority of European countries have on average high overall financial autonomy, 13
countries (CY, CZ, ES, FR, GR, HU, IS, LT, LV, PL, PT, SK and TR) do not enjoy high financial
autonomy concerning the four dimensions as specified above. As can be noted Denmark, Estonia, Italy,
Netherlands and Sweden are not in the list above despite the fact they have on average high financial
autonomy. Italy, for example, has low financial autonomy in establishing degree programmes and low
input innovation performance. Denmark has restrictions in establishing degree programmes, and yet
Denmark performed well in the ranking and had 19th place in ‘Tertiary education’, 4th in ‘R&D’ and
38th in ‘Innovation linkages’. Sweden has restrictions in the type of public funding, its place in the
ranking was 20th in ‘Tertiary education’, 5th in ‘R&D’ and 19th in ‘Innovation linkages’. Netherlands
has restrictions in establishing doctoral programmes. Netherland’s place was 59th in ‘Tertiary
education’, 18th in ‘R&D’ and 23rd in ‘Innovation linkages’.
Thus far, it is found that there are four important dimensions within financial autonomy that are
statistically related to input innovation performance in some European countries. These results may
imply that the lack of these factors can weaken innovation performance in countries where the levels
of these dimensions are low. However, Iceland and France have high input innovation performance
with low overall financial autonomy. In these countries, universities had high financial autonomy in
keeping surpluses, borrowing money (France only), terminating education programmes, deciding on
salaries of staff and recruiting administrative and academic staff (Iceland only).
Low financial autonomy and low input innovation performance
Five European countries had both low financial autonomy in four dimensions identified above and low
input innovation performance. The countries are Czech Republic, Greece, Hungary, Slovakia and
Turkey. None of these countries have high financial autonomy in establishing bachelor’s, master’s or
doctoral programmes. These countries have also low financial autonomy regarding the type of public
funding. The findings indicate that this country group had low financial autonomy in many other
dimensions too. However, some of these countries enjoy high autonomy regarding keeping surpluses,
borrowing money, terminating study programmes, deciding the salaries of senior academic staff and
senior academic or recruiting senior administrative staff. Financial autonomy reforms in Europe aims
to drive and strengthen similar elements in financial autonomy. However, autonomy is always highly
context and country related. A question that arises is do these other dimensions of high financial
autonomy matter to these countries’ input innovation performance. Only one dimension produce
statistically significant difference. The level of authority to charge tuition fees from non-EU students –
that was high in Hungary, Portugal, Slovakia and Turkey – and ‘Tertiary Education’ are negatively
correlated (R=-0.88 P=0.021***).
Linkages between input and output innovation performance
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Output performance is measured by knowledge technology outputs including the creation, impact and
diffusion of knowledge. Creative outputs include intangible assets, creative goods and services, and
online creativity. (Dutta & Lanvin, 2014.) In total data, tertiary education and knowledge technology
outputs are not related, while tertiary education and creative outputs have a positive correlation. R&D
and innovation linkages correlate very significantly with both output factors.
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Table 4. Linkages between input and output innovation measures in 24 European countries

Tertiary education and Knowledge technology outputs, no statistically significant correlation

Tertiary education and Creative outputs (R 0.52 P=0.007**)

R&D and Knowledge technology outputs (R 0.65 P=0.000***)

R&D and Creative outputs (R 0.51 P=0.000***)

Innovation linkages and Knowledge technology outputs (R 0.73 P=0.000***)

Innovation linkages and Creative outputs (R 0.76 P=0.000***)

The table below shows correlations between input and output measures in countries that perform well
in Input innovation performance (countries in table 3 in section Dimensions of financial autonomy and
input innovation performance). In this country group, an interesting finding is that there are no
linkages between Tertiary education and Output innovation performance. R&D and Knowledge and
technology outputs had a strong positive correlation. Innovation linkages and both output innovation
measures correlated.

Table 5. Linkages between input and output innovation performance in eleven best performing
European countries (input performance AT, CH, DK, FI, FR, DE, GR, IE, LU, SE, UK)
Tertiary education and Knowledge technology output, no statistically significant correlation

Tertiary education and Creative outputs, no statistically significant correlation

R&D and Knowledge technology outputs (R 0.63 P=0.020**)

R&D and Creative outputs, no statistically significant correlation

Innovation linkages and Knowledge technology outputs (R 0.62 P=0.024**)

Innovation linkages and Creative outputs (R 0.77 P=0.002**)
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The table 6 shows correlations between input and output innovation performance in other European
countries. In this country group R&D and Creative outputs correlate. Innovation linkages correlate
with both output factors.
Table 6. Linkages between input and output innovation performance in other European countries (CY,
CZ, EE, ES, HU, IS, LT, LV, NO, NL, PL, PT, SK, TR)
Tertiary education and Knowledge technology output, no statistically significant correlation

Tertiary education and Creative outputs, no statistically significant correlation

R & D and Knowledge technology outputs , no statistically significant correlation

R & D and Creative outputs (R=0.59 P=0.034***)

Innovation linkages and Knowledge technology outputs (R 0.75 P=0.003**)

Innovation linkages and Creative outputs (R 0.72 P=0.005**)

6.

Conclusion

This paper examined connections between national innovation performance and dimensions of
institutional financial autonomy of universities in 25 European countries. Most European university
reforms drive increases towards autonomy as tools for making universities more competitive
(Christensen, 2011; Enders et al., 2013; McKelvey and Holmén, 2009). This implies serving
expectations to facilitate universities’ engagements with society. Engagements with society can be
characterised in various ways. From the stakeholders’ perspective, financial autonomy can be seen as
a tool to enhance national innovation performance. The various elements of formal institutional
financial autonomy do not as such illuminate whether one element, several elements or all of them
regarding financial autonomy are in real use (Christensen, 2011; Author, 2012) and will lead to better
innovation performance.
This study suggests that the potential for better innovation performance is linked to certain dimensions
of financial autonomy of universities. In Europe, the better the country’s innovation performance, the
more the country’s universities have financial autonomy. Finland, UK, Luxembourg and the
Netherlands are examples of these countries. Moreover, success in input innovation performance is
linked to success in output innovation performance. However, there is no single element in financial
autonomy that would explain success in innovation performance. There are four important dimensions
within financial autonomy that are statistically related to input innovation performance in some
European countries. They are form of public funding and authority to establish degree programmes in
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bachelor, master and doctoral levels. However, some other dimensions within financial autonomy are
important in countries with low innovation performance. Examples are authority to terminate degree
programmes and charge tuition fees. This implies that autonomy is context-related issue and similar
elements in financial autonomy do not lead to similar performance.
Overall, measuring and comparing innovation performance and financial autonomy are
methodologically complex and need careful further analytical context-related discussion to draw
deeper conclusions.
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1.

Introduction

The European Union, at the European Council meeting in Lisbon, in March 2000, proclaimed the
strategic goal, by which, over the next decade, it has to become the most competitive and dynamic
knowledge-based economy in the world, capable of sustained economic growth with more and better
jobs and greater social cohesion. Comprehensive development agenda entitled "Employment,
economic reform and social cohesion - the road to Europe based on information and knowledge" or
simply the Lisbon strategy was based on the integration of education, research and innovation, as key
drivers of the knowledge economy.
Faced with the great changes brought by globalization, economic and political domination of the
United States (the development of new technologies, dynamic entrepreneurial sector, high productivity
in the industrial sector), followed by a pronounced competitiveness of the Japanese economy, with the
growth of China's new economic power, as well as the expected accession of New Member States, the
EU has defined objectives and instruments which should ensure competitiveness in the changed
conditions and improve the standard of its citizens. A key component of the Lisbon strategy was the
development and advancement of knowledge which included greater investment in education and
professional training, scientific and technological research and innovation (3% of GDP), but also the
intensification in connections between private sector and education/R&D institutions. In actual
practice, it shall mean the establishment and strengthening the infrastructure for advancement of
knowledge by incentive capital and stimulating more creative individuals - growth in the employment
rate to 70% by 2010, average economic growth rate of 3% as well as coverage of 30% of the European
population with speed internet network.
Under the leadership of former Dutch Prime Minister Wim Kok, at the halfway to the determinated
date, in 2004, the European Commission received and presented a report (the so-called Kok report) in
which it is stressed out the weak, uneven, even disappointing progress in the implementation of the
Lisbon criteria.1 Two main objectives have not been achieved - the employment rate - 70% and
investment in scientific and technological research of 3% of GDP.2The reasons for this are the result
of too broadly defined goals, extensive programs, lack of coordination, conflicting priorities and the
unfavorable development of the global economy in the first five-year period of the 21st century.
In the middle of 2005, the European Council, not abandoning its primary objective, adopted the
Revised Lisbon Strategy - knowledge, innovation and optimization of human capital remained a key
for sustainable economic development. Respecting the global challenges facing the EU - economic
empowerment of emerging countries, the reorganization of global finance, aging population, climate
change and limited resources, these revised targets were only a prelude to the adoption of the Europe
2020 strategy, which was adopted in 2010.
1 Facing the Challange - The Lisbon Strategy for growth and employment, Report form the High Level Group chaired by
Wim Kok (2004), European Commission, Luxembourg: Office for Official Publications of the European Communities,
Brussels, Belgium
2 European Commission, Lisbon Strategy Evaluation Document SEC (2010) 114 final, Brussels, Belgium
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According to the vision of Europe's social market economy of the 21st century, as the key priorities of
the new strategy have been defined: smart growth (knowledge-based economy), sustainable growth
(economy that consumes resources efficiently, ecologically oriented and competitive) and integrative
growth (economy, which has a high rate of employment and social and territorial integrity). The
characteristics of the current, global knowledge revolution, as well as a specific EU-28 context of the
knowledge society, particularly emphasize the importance of the so-called helix logic in understanding
the mechanisms of progress of modern science and its application based on two fundamental processes:
learning and innovation. The process of developing new knowledge to revive economic flows is vital
for the economic structure of the Republic of Serbia,1 which is still in the process of transition. In
such conditions, many regions, local communities and even cities, are shown the need of modeling a
new innovation environment, composed of state, universities and business sector institutions (mainly
spin-off companies), or tri-lateral initiatives for economic development based on knowledge - Triple
helix model III.2
2.

State-of-the-art

2.1. Synteraction of university, bussines and state sector
Competitiveness of middle-income economies is increasingly conditioned by their innovation capacity.
Triple helix, as a model of dynamic partnerships that optimize collaboration and encourage innovation,
presupposes that its key actors (university - industry - government) affects on the principles of open
circulation of ideas and knowledge, based on a continuous process of learning, communication and
cooperation. These helical connections resulting in multiple relationships in the capitalization of
knowledge (knowledge hybridization), creating new forms (institutions, projects) that occur in
interaction sections of key actors and do not belong exclusively to any of them.
Hence, this model includes the development and implementation of interactive approaches that are
much more complex than the concepts of one-way technology transfer. In particularly, this refers to
cooperation in determining the scale of development priorities, but also to respect differences and
specificities of all the organizations involved. Certainly, interactive models of cooperation between
science and business, encourage creativity, internal entrepreneurship, contributing to the emergence of
new ideas and contribute to increase national competitiveness. New forms of spiral connections
(hybrid organizations) may be different institutions or projects (business incubators, centers of
excellence, technology parks, technology networks and platforms) that arise through cooperation and
require a permanent communication in the changing outdoor environment (Penezić, Đuran, 2010).
According to the Global Competitiveness Index (GCI) of the World Economic Forum for 2014-2015,
Serbia is positioned at 94th position out of 144 countries (the four countries less than in the previous

1 Since March 2012, Serbia was granted candidate status for EU membership, and in early 2014 marked the start of
accession negotiations at the political level.
2 Etzkowitz, H., 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 (2): 109-123.
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year and 101. place positions), with a recorded index value of 3.9.1 Thereby, it should be noted that
the theoretical value of GCI is in the range from 1 to 7. The highest value of GCI (5.70) and first place
in the list of the World Economic Forum in 2014-2015. is registered by Switzerland, while the lowest
value (2.79) recorded by Guinea which is at the last, 144th place.
Table 1. The value of the GCI pillars of competitiveness, SRB: 2012-20142
Pillars of competitiveness
Institutions
Infrastructure
Macroeconomic environment
Health and primary education
Higher education and training
Goods market efficiency
Labour market efficiency
Financial market development
Technological readiness
Market size
Business sophistication
Innovation
These data indicate that the significant

2012.
3,16

2013.
3,20

2014.
3,21

Changes
2014/2013.
→

3,78
3,51
3,93
↗
3,91
3,36
3,51
↗
5,73
5,75
5,76
↗
3,97
4.05
4,25
↗
3,57
3,64
3,78
↗
4,04
3,90
3,73
↘
3,68
3,48
3,50
↗
4,10
3,94
4,45
↗
3,64
3,68
3,68
→
3,11
3,18
3,21
↗
2,81
2,85
2,89
↗
growth was achieved even in five segments: infrastructure,

macroeconomic environment, higher education and training, goods market efficiency and
technological competence. On the other pillars, the changes can be considered to be minor, excepting
the labour market efficiency, where it was recorded a slight decline compared to the previous year.
However, according to estimates of entrepreneurs, the most significant obstacles to business remain:
inefficient bureaucracy, access to finance, corruption, foreign exchange and tax regulations,
underdeveloped infrastructure, and insufficient capacity to innovate. The competitiveness of Serbian
companies (SME sector as the dominant segment of the economic structure) largely depends on their
ability to produce safe and quality products compliant with the relevant technical standards. However,
low competitiveness, according to recent research, 3 lies in the lack of technical knowledge in
enterprises, insufficient application of standards, lack of awareness about the importance of
compliance with international standards of products and management systems, lack of facilities for
testing.
In 2013, the entrepreneurial sector of Serbia included 315.412 companies, representing 99.8% of the
total number of companies (315.906). SME sector generated 64.9% of employment by engaging the
non-financial sector by 768.550 workers and 64.3% of turnover (5.714 bln. RSD; 18.1 mil. RSD per

1 The Global Competitiveness Report 2014-2015, (2014), World Economic Forum, Geneva, Switzerland, p.69.
2 Ristic, B., Tanaskovic, S.(2013), Competitive position of Serbia in 2013-2014. according to the World Economic Forum,
the Foundation for the Advancement of Economics, Belgrade, (www.fren.org.rs-visited 31.03.2015.)
3 Assistance to competitiveness and compatibility with the EU of Serbian SMEs, GIZ ACCESS project,
http://www.giz.de/themen/en/34334.htm
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company) and 54.1% of GVA (964,0 bln. RSD, 3.1 mil. RSD per enterprise). It is estimated that, in
2013, SME participates for about 34% of the GDP in the Republic of Serbia.1
After crisis conditions in years 2009-2013. have influenced the deterioration of basic indicators of cost
competitiveness in the Serbian economy, resulting with the unfavorable trends of underlying business
performance which were more pronounced in the SME sector with regard to large companies. High
wage costs in realized GVA SMEs (65.5% in 2013) and their growth compared to 2008 (5.8%)
indicate the limited investment opportunities in the modernization process of labor. The decline in
productivity in the SME sector by 5.5% compared to 2008 also conditioned the real decline of this
indicator in the non-financial sector by 0.4% (+4.2% in large companies).
Significant economic growth and increase of employment in the long term can only strengthen the
overall competitiveness of the economy allowing for a more dynamic export growth by reducing the
foreign trade deficit. For this reason business organization of SMEs need to be oriented in the
direction of investment in knowledge and to increase labor productivity on knowledge and innovation
basis. In order to achieve the desired level of sustainable development at the national level, it is
necessary to develop and implement strategies of high productivity based on innovation.
Hence, one of the key developmental, strategic objectives exactly is encouraging cooperation between
universities, industry and the state, primarily through:
o increasing the level of demand for R&D by the industry sector,
o modeling the appropriate financing scheme for research at universities and public-private
partnerships,
o encouraging research on demand, joint research and consulting,
o support all forms of innovation, or "shift of power" from an exclusive reliance on technology to
innovation,
o improvement and development of legislation relating to the innovation activity,
o communication support in the process of knowledge transfer,
o greater flexibility in the transfer of intellectual property rights between universities and industry,
o establishment of technology transfer centers with trained and motivated intellectual capital,
o strengthening the role of universities in sustainable local economic development ("smart
specialization")
o practical determinanation of curriculums (syllabus) and the development of life-long learning
programs2
The intensity of research in the Serbian economy, compared with developed countries, is low, to some
extent even worsened in the last few decades. However, one of the key challenges for the development
1 Report on small and medium enterprises and entrepreneurship for 2013 (2014), Ministry of Economy and the National
Agency for Regional Development, Belgrade, December, p.13.
2 National platform for knowledge triangle in Serbia - the synergy of innovation, research and education (2013), 158881 TEMPUS - RS - JPHES, Belgrade, 2013.; The participation of the Educons University expert team in the research
projects No. 47009 (European integrations and social and economic changes in Serbian economy on the way to the EU)
and No. 179015 (Challenges and prospects of structural changes in Serbia: Strategic directions for economic development
and harmonization with EU requirements) financed by Ministry of Education, Science and Technological Development.
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agenda of the Serbian economy is not in a modest number of business ideas generated at universities
and directed (placed) to the industry sector, but in the necessity to raise the level of demand for
research by the industry sector. The interactive nature of the relationship of entrepreneurs and
representatives of the academic community calls for different models of contracts regulating the
ownership and intellectual property rights. In other words, a flexible distribution of intellectual
property rights between universities and industry in joint research is a necessity.
Universities in Serbia have a substantial scientific research base, as well as the potential for
conversion of knowledge into intellectual capital and its transit to the industry. Most universities
conduct technology transfer, but the emphasis was usually given to the development of spin-off
companies, and less to the development of efficient and effective technology transfer centers (as a
form of the before mentioned hybridization of knowledge in the framework of a triple helix model).
Public funding of basic research and development of technology transfer centers is becoming a
priority in the development of knowledge-based economies.
Public funding in 25 countries of the European Union represents approximately 1% of gross domestic
product as well as the case of the United States. However, private funding in the United States reached
1.4% of GDP compared with 0.1% for Europe. When universities are increasingly privately funded
(by the industry, endowments or from own sources) it is important that the hard-won autonomy from
the state not to be replaced by restrictions imposed by private funders.1
Contract research, joint research and consulting are vital forms of cooperation between universities
and industry. In contract research, researchers at the university are funded by business sector to
conduct some research for their needs, whereby the purchaser is not actively involved in the research.
In joint research, researchers from academia and industry working together and in contrast to the
ordered (typically commercial), these studies are usually in the category of fundamental research.
Realization of such researches are mostly financially supported by companies and universities or the
public sector (Ministry of Education, Science and technological research). Although the practice may
have some doubts, consulting scientist at giving advice to the industry, rather than to conduct some
research.
The European innovation policy has identified the different concepts, strategies and paradigms of
innovation activities with a positive impact on economic growth – we will mention the most important:
innovative union, innovation by needs, innovations on the user side, innovative community, personal
production, innovation in design, eco - innovation systems, innovation in services, regional innovation,
etc. A special place here takes so-called open innovation as a practical use of input and output flows of
knowledge to accelerate internal innovation and expansion of the market for external application and
innovation.

1 National platform for knowledge triangle in Serbia - the synergy of innovation, research and education (2013), 158881 TEMPUS -RS - JPHES, Belgrade; p.77.
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The complex anatomy and physiology of the triple helix model, or in the other words synteraction
(anatomy-physiology-synergy/interaction) of the stakeholders, has been investigated whithin the
framework of projects: 47009 (European integrations and social and economic changes in Serbian
economy on the way to the EU) and No. 179015 (Challenges and prospects of structural changes in
Serbia: Strategic directions for economic development and harmonization with EU requirements)
financed by Ministry of Education, Science and Technological Development, which was attended by
the research teams of the Educons University.
Although in the last two decades Triple Helix has developed into a widely accepted conceptual
framework that brings together the knowledge, consensus and innovation of the three main social
actors: university - industry – government, it remains a major challenge for the identification and
measurement of the relationship between the main actors in the efficient and effective conversion of
this model from intuitive guide for policy makers and researchers into the model of social
organization.1
A special issue is how existing and (statistically) available indicators correspond Triple Helix
conceptual framework, or respectively, how are them suitable for testing attitudes, activities and
aspirations of all three main actors? It is very important to identify the best descriptors of main actors
vital characteristics and define a way of measuring and evaluating the expected results. In this sense,
in the following text we give some of the research results of the selected projects in which, on the
basis of selected statistical data and applying adequate quantitative methods, examines the nature of
the triple helix partnerships and provide developmental recommendations.
On the whole, the Serbian economy is in a phase when achieving sustainable growth and regional
competitiveness is not possible without adopting a new dynamic, an export-oriented paradigm based
on the use of knowledge, innovation and technology, with higher productivity, more jobs, that require
higher expertise as well as a vital sector of small and medium-sized enterprises. Hence, companies
will have to invest more in research and development, in partnership with academic and other
non-profit research institutions.
2.2. The meaning of Entrepreneurial university in the Republic of Serbia
Universities should see themselves as entrepreneurial organisations and environments held together by
common values/missions and not detailed control systems. To score highly a university should have a
working mission statement with an entrepreneurial vision for the future of the institution. In addition,
the strategy could have specific objectives for entrepreneurship with associated performance indicators
(e.g. generating entrepreneurial motivation, cognition, and attitudes; generating entrepreneurial
competences and skills; support business start-ups; commercialise research results through technology
transfers and business start-ups; generate revenues for the institution from spin-off activities;

1 More: Singer, S., Oberman Peterka, S.: Triple Helix Evaluation: How To Test
(2012), Ekonomski pregled, Vol. 63, No.11, Zagreb, str.609.
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A New Concept With Old Indicators?,

strengthen co-operation between the institution and local firms). 1 In order to develop an
entrepreneurial culture in an institution, strong leadership and good governance are crucial. This
section highlights some of the important factors, according to the Guiding Framework for
Entrepreneurial Universities, a university may consider in order to strengthen their entrepreneurial
agenda.
The Guiding Framework for Entrepereneurial universities is aimed at those European universities
looking for advice, ideas and inspiration for the effective management of institutional and cultural
change. It is designed to help interested universities assess themselves against statements which are
organised under the following seven areas:2
1.

Leadership and Governance

2.

Organisational Capacity, People and Incentives

3.

Entrepreneurship development in teaching and learning

4.

Pathways for entrepreneurs

5.

University – business/external relationships for knowledge exchange

6.

The Entrepreneurial University as an internationalised institution

7.

Measuring the impact of the Entrepreneurial University

Central to the debate on the idea of the ‘entrepreneurial university’ is the question of how the
‘entrepreneurship concept’, and the often associated meaning and use of the word ‘enterprise’, are
interpreted. Entrepreneurship is perceived by many academics to be associated solely with business
and the commercialisation of university intellectual property (particularly in the science and
engineering fields) and is therefore tied in with innovation in the context of the work of technology
transfer offices, incubators and science parks. This view is strengthened substantially by government
and even international (OECD) perspectives that perceive universities as sources of technological
innovation and ‘engines of growth’.3
The entrepreneurial universities are contributing to solving the real problems and developing practical
models for the creation and implementation of new contemporary knowledge. The success in that
activities is also measured by the ability of firms to gain appropriate new economic value from the
knowledge creation and transfer. However, within the university, academic entrepreneurs and scientists
are the main originators of transferable knowledge, who serves as the agents of knowledge creation.
3.

Methodology

The first part of the paper, underlying this research, was performed in the form of explorative literature
review with elements of critical appraisal of methodology, theoretical framework and data used by
different authors as well as applicability and generalizability of different studies about triple helix
development and entrepreneurial university phenomenon in Western Balkan countries. Choosing
1 A Guiding Framework for Entrepreneurial Universities, OECD, 2012.
2 Ibidem
3 The National Centre for Entrepreneurship in Education, The Entrepreneurial University: From Concept To Action, 2013.
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literature review as the method for the research imposes specific liabilities to find and include as much
relevant studies about entrepreneurial universities cases, as it is possible. Therefore, it was important to
correctly define (1) search criteria (keywords and sources of data); and, (2) conclusion criteria.
Based on findings discovered and presented in the first part of the paper, the second part is dedicated to
case study and representation of the First Entrepreneurial University in the Vojvodina Region – the
Educons University. The data base for this research is conducted from Statistical Office of The
Republic of Serbia, which is related to science, technology and innovation, information and
communication technologies, as well as structural business statistics.
In fundamental terms of methodological approach to the research, besides the basic analytical methods
and basic synthetic methods, the following research methods are used: method of data collection and
analysis of content, at the level of the original material and the level of scientific literature and
comparative methods. From basic analytical methods were used: analysis method, the method of
abstraction, methods of specialization and the method of deduction. From basic synthetic methods
were used: synthesis, concretization, generalization and induction.
The research focus is to highlight and promote the basic tendency of university environment that
nurtures academic entrepreneurship, with the mission to: (1) facilitate cooperation between
universities and industry to improve the satisfaction of needs in the sector of information and
communication technologies, as well as to give greater contribution to the state change towards
stronger knowledge economy; (2) develop a working environment for teachers, academics and
students to improve understanding of the relationship between work, teamwork and technical skills in
order to enlarge the knowledge and familiarity with the latest developments in their fields of science,
research and application of knowledge; (3) promote, encourage and implement good practice in this
form compatible entrepreneurial university cooperation and economic structures. The subject of this
paper is, also, to describe the basic determinants of entrepreneurial university, to facilitate easier
understanding of the institutional environment of the university that tends to be entrepreneurial, as
well as to shed light on some theoretical models that integrate individual, organizational and
institutional determinants of entrepreneurial intentions in the university environment.
4.

Findings and interpretation

Quadruple helix model as an complementary use of knowledge and innovation and a factor of
economic growth potential.
The role of the Quadruple Helix Model in helping universities, businesses, government and institutions
of civil society to meet new economic challenges is, in the first place, represented in: enhancing the role
of entrepreneurial universities as innovation initiator, and at the same time - increasing the absorptive
capacity of academic knowledge and innovations within business firms and civil society. Secondly, but
not less important, challenges are contained in

stimulating the creation and improvement of

intellectual property policies, increasing international collaboration and stimulating the entrepreneurial
role, thinking and acting of government institutions.
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The first and basic hypothesis – H1, examines the following influence: respecting the major
determinants of academic entrepreneurship, creating positive links between universities and business
firms, we can form significant potential for economic growth. In addition to the basic hypothesis - H1
and for the purpose of its ratification, auxiliary hypotheses were established:
Hypothesis H2: government efforts to create an encouraging and favorable environment for the
development of the interaction level between R&D sector, business firms and institutions of civil
society, is proportional to increasing the positive impact of a quadruple helix model on the economic
growth.
Influence of business funds in R&D sector on scientific production
The first and second hypothesis are dedicated the relationship between investment funds in R&D in
business sector and public sector. In the figure 2, we can see the difference in the amount of
investment in research and development between business and the public sector in the Republic of
Serbia for the period from 2006 to 2013.

The amount og funds (mill RSD)

Figure 2. Comparative review of the funding amount in research and development for the public and
the business sector in the Republic of Serbia, from 2006 to 2013.

The amount of funds in
the public sector
The amount of funds in
the business sector

Year

Source: Authors, according to the data from Statistical Office of The Republic of Serbia, Bulletin for
scientific research activity in the Republic of Serbia, (2006, 2007, 2008, 2009, 2010, 2011, 2012,
2013)
The first hypothesis refers to ‘one side’ of Quadruple Helix Model which covers the links between the
business sector and the R&D institutions in the Republic of Serbia.
For testing the first hypothesis we used Spearman’s rank correlation, since the data deviate from a
normal distribution. We wanted to check the connections between investments in science from
business sector, on the one hand, and the scientific and patent production on the other. After the
performed analysis we identified one statistically significant relationship. It turned out that the sources
of funding for research and development in the business sector significantly positively correlated
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with the number tested inventions, Ro(8)=0.714, p<0.047. In other words, with increasing
investment by the business sector in research and development, increases the number of tested
inventions. Given that this is a rank correlation, regression is not possible to make the scores, but in
the figure 3 we can see an adjanced display of the distribution of investment funds and the number of
tested inventions. The values of these variables were first standardized (converted into Z scores) to
have the same scales and to be comparable to the chart.
Figure 3. Comparative review of the distribution for arithmetic means (Z values) - for the invested
funds in R & D in the business sector and the number of tested inventions, in the Republic of Serbia,
from 2006 to 2013

Source: Authors, according to the data from Statistical Office of The Republic of Serbia, Bulletin for
scientific research activity in the Republic of Serbia, (2006, 2007, 2008, 2009, 2010, 2011, 2012,
2013)
Impact of government funds in R&D on the selected business activities (research, development and
innovation sector - RDI)
For testing the second hypothesis, in regression analysis we used gross value added by RDI sector as
the criterion, and number of commissioned scientific research papers by the Ministries as a predictor.
The aim of the regression analysis is to determine whether and up to what extent there is a dependency
between the considered variables - Number of scientific research papers commissioned by the
Ministries in relation with Gross value added by sector (RDI) and GDP (current prices, mill RSD).
The value of correlation coefficient R=0.96 indicates that there is a strong correlation between the
observed variables. Coefficient of determination R2 is 0.924. This means that the model explains a
92,4% variance of the dependent variable i.e. Gross value added by sector (RDI) and gross domestic
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product (current prices, mill RSD), that is 92,4% of the sum of squares of deviation of the dependent
variable from the arithmetic mean is explained by the regression model.
Table 2. The correlation coefficient, coefficient of determination and standard error of the regression
model
Standard
Adjusted Error
of
Model R
R²
R²
Estimate
1
.961a
.924
.911
5842.43656
The obtained value of correlation coefficient is significant and amounts R = 0.96, p < 0.01, while the
coefficient of determination was R²= 0.924 (table 2 and table 3), in other words, a predictor explains
92,4 % of variance criteria. In Table 4, we can see the values of the regression coefficients, as well as
assessment of their significance.
Table 3. Evaluation of statistical significance of the regression model

Model
1 Regression
Residual
Total

Sum of Squares
2.494E9
2.048E8
2.699E9

Degrees
of
freedom
1
6
7

Mean Square
2.494E9
34134064.935

F
73.069

Significance
.000a

Table 4. Values of regression coefficients
Model

1

Constant

Unstandardized
coefficients
B
St. Error
45937.395
5813.355

Number of scientific 8.006
research
papers
commissioned by the
Ministries

.937

Standardized
coefficients
β

.961

t test

Significance

7.902

.000

8.548

.000

The regression equation has the following form:
Ŷ= β0+β1*X, respectively
Ŷ=45937.395+8.006*X,
Ŷ – Regression standardized predicted value
X – Number of scientific research papers commissioned by the Ministries
Therefore, if the number of scientific research papers commissioned by the Ministries is larger,
the gross value added by RDI sector is higher. In the other words, with the increasing the number of
scientific research papers commissioned by the Ministries, the gross value added by RDI sector
exceeds. In the figure 4 we can see a graphical representation of the regression analysis.
Figure 4. Regression of standardized predicted values of the criteria - gross value added by RDI sector
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Impact of applied and developmental scientific works on the fundamental scientific works
The Case of the First Private Entrepreneurial University in the Region of Vojvodina
Educons University was founded in 2008. and it is the first private university in the Region of
Vojvodina, which is located in the northern part of the country, in the Pannonian Plain. Novi Sad is the
largest city and administrative center of Vojvodina and the second-largest city in Serbia. Vojvodina
has a population of approximately 2 million (26.88% of the Serbian population) with a strong
multi-ethnic and multi-cultural identity (26 ethnic groups) and six official languages.
The idea of an integrated university - strong center with following faculties and departments, legal
entity status and a "new bureaucracy" as a key component of its entrepreneurial character, was
successfully promoted and recognized in practice by establishing Educons University. Based on the
principles of the Bologna process and organized as a modern academic community of teachers,
researchers, artists and students, Educons University, with its 9 faculties and 36 study programs, today
is the leading private, accredited university in Vojvodina, completely integrated in the Serbian
academic community, economic structure and civil society.
The University was founded as a unique entrepreneurial response to the current economic and social
transitional situation in Serbia, as well as the need for young, educated, innovative and creative
individuals, a kind of agents of economic change. The University EDUCONS is comprised of the
following faculties: Faculty of Business Economics, Faculty of Environmental Protection, Faculty of
Organic Agriculture, Faculty of digital production, Faculty of Applied Security, Faculty of
information technologies, Academy of classical painting, Faculty of Sport and Tourism and Faculty of
European Business and Law Studies.
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Most teachers and researchers have acquired their education and academic levels at prestigious
universities in the country and abroad and have been recognized in the business community as
successful managers and leaders. The University has modern newly constructed space, modern
equipment and a rich library necessary to run the education and scientific research at the
undergraduate level, graduate academic studies - master, specialist studies and doctoral studies, and
other facilities necessary for the conduct of teaching and other student activities (computer labs,
student café, bookstore, etc.).
The main competitive advantage of the University and its leading position in the region is primarily
based on the knowing, understanding and practical realization of widespread spectrum of a very
modern (entrepreneurial) university opportunities, supported by various activities and services, that
are based on its three key missions:
Higher education and training as the basic and dominant form of relationship between academia and
industry and the main source of recruitment of educated individuals, managers and would-be
entrepreneurs. All study programs are predominantly practically determined, continuously improving
and adapting to the demands of employers and the labor market conjuncture. As a result of this
approach, the existing portfolio of accredited study program has recently been supplemented with a
new programmes: global and regional energy policies, logistics, green economy and information
engineering.
Considering current needs of the society, and all specific economies on global level, the study
programs at EDUCONS University are designed to tackle those areas of expertise that are modern,
attractive and provide the basis for students’ promotion. At the moment, there is a particular interest in
master course within Public Administration Management representing an ideal possibility for
vocational improvement of existing management of local government and administration. Raising
issues of environmental protection and needs of the state to solve pressing problems by harmonization
of our laws with the standards of European Union are followed by appropriate study program at the
Faculty of Environmental Protection. This study program enables education of Environmental
Protection Analysts introducing core analyses of current problems in this field.
Getting closer to customers, cooperation with industry and service to the society - a very wide
range of activities of the third mission of universities:
(i) communication and public awareness about university activities - Important function in this
process takes Alumni club, made of former students of the University EDUCONS, who are today on
important position in different areas of social life. The members of the Alumni club, affirm the
product of EDUCONS University- quality of education based on high level of identification with
EDUCONS University and its successful operations. On the other hand EDUCONS University
manages to use the potential of its former students by forming network of contacts, useful not only to
EDUCONS University and its students but for the society as a whole.
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(ii) Public-private partnerships: linking social and economic spheres - the University EDUCONS
intensively cooperates with business entities, local governments and municipal bodies. Through the
initiative for forming the local development coalition, the expert team of the University was able to
bring all local key actors together and participate in the preparation of local strategic development
documents, suh as:
o

the Masterplan for the tourist destination of Sremski Karlovci with Fruska Gora Region

o

Strategy of sustainable local economic development with action plans for the municipality of

Srbobran
o

Strategy of local economic development in the municipality of Beočin

o

Marketing strategy of tourism development in Vojvodina Region,

Recognizing the necessity for the full implementation of the Bologna process, the EDUCONS
University has initiated the organization of higher education institutions under the name “The Alliance
of Central-Eastern European Universities” (ACEU). The Alliance of Central-Eastern European
Universities includes the private and state universities from Romania, Hungary, Slovakia, Bulgaria,
Slovenia, Macedonia, Montenegro, Ukraine, Croatia, Serbia and other countries of Central-eastern
Europe.
The aim of the Alliance is the promotion of knowledge as the key segment of the development of the
higher education institutions through: Exchange of information on research work and curricula,
Exchange of information on lectures, teaching aids, publications and literature significant for education
and research, Common curricula of mutual interest, Common organization of seminars, conferences,
conventions and other events, Exchange of the students at all levels of studies, Exchange of the teaching
staff, Common publishing business, Common application for projects to the European institution funds,
regional organizations and to the funds of the governments of Central-eastern European countries.
(iii) participation of experts from business practices in university boards, committees and cooperation
in defining syllabus,
(iv) referencing students to business practices,
(v) continuing education to the creation of opportunities for lifelong learning,
(vi) the improvement and development of entrepreneurship, supporting the establishment of spin-off
companies
(vii) advisory services (testing), offering research equipment and facilities to external users - As part
of the organizational structure of the University (Faculty of Environmental Protection) , A Bio Tech
Lab - chemical and biological laboratory enables introduction of students with main work procedures in
laboratory related to making of the solutions, mass and volume measurements, titration, pH metrics,
gravimetry and the latest methods applied in the world today. Practically, the students in the laboratory
may observe analysis procedures such as:
 metals in soil, water and plant material by applying micro wave digestion followed by ICP analysis

technique
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 quantitative analysis of presence of genetic modification in food by applying PCR technique
 determining of residues of organic compounds (pesticides, hydrocarbon, polychlorinated bifenils,

polycyclic aromatic hydrocarbons etc.) in soil, water and foods of plant origin, by applying extraction
and filtering on solid phase of adsorbents and GC-MS techniques and/or HPLC/FD/DAD with post
column derivatization.
Thus organized laboratory is the main lever of research at the university,
(vii) contract and cooperative/joint research (based on co-financing from public, national and
international sources) and a key mechanism for knowledge and technology transfer to the economy
and society
Researching - in addition to the fundamental, commissioned and joint research, funded from the
public, national, provincial and foreign sources, represent a very important area of research activities
at the University, focused on the later application in business practice. Proactive and also synergistic
role of the University particularly came to the fore in following projects:
o

Mobility of herbicides in Vojvodina soils;

o

The study on the state of the environment in Vojvodina - issues and challenges - an element of the

environment: waste;
o

Analytical research of the impact of pollution on the population in selected urban locations

(Municipality of Pancevo, Vrsac, Bor);
o

Digital media technology and socio-educational change (project commissioned and funded by the

Ministry of Education and Science of the Republic of Serbia);
o

Characterization of the kinetics and the influence of highly hazardous (emerging) pollutant waste

streams printing industry (project commissioned and funded by the Ministry of Education and Science
of the Republic of Serbia);
o

Simultaneous bioremediation and soilification degraded areas for the conservation of the natural

resources of biologically active substances and the development and manufacture of biomaterials and
dietary products (project commissioned and funded by the Ministry of Education and Science of the
Republic of Serbia);
o

Biodiversity as potential in ecoremediation technologies damaged ecosystems (project

commissioned and funded by the Ministry of Education and Science of the Republic of Serbia);
o

Determination of the biodiversity of microorganisms in different soil types using molecular

methods (project commissioned and funded by the Provincial Secretariat for Science and
Technological Development);
o

Competitiveness and knowledge as development sources of AP Vojvodina (project commissioned

and funded by the Provincial Secretariat for Science and Technological Development);
o

Development of an infield, ecologically safe, continuously detoxifying technology for producing

bio vegetable (IPA-EU project),
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o

Cross-border learning region: examination of universities' possible role in the economic

development of the Hungarian-Serbian cross-border region (IPA-EU project).
Within seven national and two international projects in the field of environmental protection and
organic farming are carried out scientific research aimed at developing new methods for environmental
monitoring, remediation of damaged and polluted ecosystems, to develop new environmental
technologies in food production, as well as raising educational capacity for the development of organic
farming.
5.

Conclusions

With the aim to examine recent innovation capacities and development in the Republic of Serbia from a
Triple Helix perspective, we also emphasised the need of comprehension the fourth factor – the civil
society, in the context of transitional countries. Transitions and transformations induced by the
integration in EU and the preparations in view of this process have the main objective to assess the
impact of EU integration on the reform and implementation of more superior national RDI policies,
programmes, actors, infrastructures, institutional framework, strengthening of science-industry links
and research commercialisation, internationalisation, etc. Investing in the use of knowledge and
innovation will restore confidence in state institutions of society and strengthen the influence of civil
society organizations (including universities, industry and state) as the fourth pillar in the long process
of building innovative knowledge-based society and the creation of a stable national innovation
system.
The answers given in testing the first and second hypothesis, shows the different levels in developing
relations in business sector supported R&D, and at the other hand, governmental efforts in
encouraging R&D at scientific and research institutions.
From the analysis of the data collected from the National Statistical Office and conducted research, we
discovered that in the Republic of Serbia, the government institutions are predominant initiators of
scientific activities, unlike the business sector, in which is detected the lowest rate of cooperation
between business and scientific institutions. Those results indicates that the Republic of Serbia falls
into the group of less developed countries, in which the innovation process is not enough
institutionalized and mainly driven by government funding, not by the business sector. The lack of
interconnections between university and industry is mitigated by endeavor of universities to be more
entrepreneurial and to have closer conections with business firms. One of good examples in creating
an entrepreneurial climate in university surrounding is Educons University, the first private university
in the Vojvodina region.
The important conclusion, also, is that results corroborate with the assertion of the third
hypothesis-increasing the emphasis on the commercialization of university research and knowledge
will not adversely affect on preservation of traditional knowledge and further development of basic
scientific research, that the set of increased growth of applied and developmental scientific papers will
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not adversely affect the production of fundamental scientific papers. Those findings are in favor of not
disturbing the fundamental scientific papers by increasing the funding of developmental and applied
scientific papers.
Common complementary action – 'syntegration' of universities, industry, government and society leads
to the development of a stronger institutional environment for stimulating the use of knowledge and
innovation.
6.

Policy implications

Policy makers in transitional countries should consider the rising significance in RDI legislation for
fostering quadruple helix ‘synteractions’ on regional and national levels. Emergence of the
entrepreneurial university and development of infrastructure for technology transfer and
commercialization structures are very important for nurturing patenting and licensing from universities
and R&D institutions, academic entrepreneurship education and practice for students and faculty,
creation of university start-ups, increasing role of university as partner in regional systems of innovation.
The role of quadruple helix is crucial, also, in enhancing human resources for innovation and
cooperation (recruitment of staff from industry and the public sector by universities and recruitment of
staff and students from universities by industry and by the public sector), providing more spaces for
innovation processes.
Primarily, creation of regional innovation strategies should help all actors in innovation process to
construct comparative advantages, based on technological specialization – strengthening the relatively
weak categories and sectors, but not neglecting the stronger branches. Tendency to encourage the
different levels of regional development to decrease variation in regional growth, can help in increasing
the regional and national competitiveness.
Furthermore, by developing, implementing and monitoring the Quadruple Helix indicators, analyzing
and synthesizing the relations and mobility in Quadruple Helix institutional spheres (local, national,
international), we can have more clearer view of reality in measurement of the knowledge and
innovation process efficiency. Formation of specific anatomy (represented in institutions of QH model),
physiology (represented in functions of all institutions in QH model) and ‘synteraction’ (represented in
relations between the all institutions of QH model) of Quadruple helix model is imperative of
knowledge society. Steady and flexible, at the same time, national and regional innovation system,
supported by discerning and piercing innovation strategy, could avoid and overcome negative impacts
of the global economic crises in transitional countries.
7.

Directions for further research

The further research will be opened and directed into the field of the measuring influence of the
university, as the initiator and originator of entrepreneurial environment based on the excellence
knowledge values. The other perspective of the further research directions is top-down approach –
how regional innovative strategies aims to increase the economic competitiveness of that particular
197

region through proper selection of innovative activities that constitute the innovation system, with the
entrepreneurial university as a main engine. It is understandable that strategic planning should be
achieved through cooperation with neighboring regions and the harmonization and optimal use of
resources. Regional development agencies have a duty to be a link between public, private and civil
sector in building strategic partnerships through the preparation and implementation of projects that
contribute to raising living standards in the area of the region and a more balanced regional development
in the region, and the territory of the Autonomous Province of Vojvodina and the Republic of Serbia in
whole. Another important mission of regional development agencies is to encourage regional
development using local and national resources and the available funds and other funds of the
international community, as well as attract foreign investors to the area of the region.
Additional topics, as subjects of interest, in the future projects, are directed to:
- application of law, legislation rules and influence of financial inputs of governing state institutions,
as a factor of the realization in the complementary quadruple helix model of relations between
university, business sector and government.
- analysis of university attitude about transfer and commercialization of knowledge. Whether, negative
attitude and resistance to commercialization of knowledge will significantly slowdown the
development and implementation of a quadruple helix model in practice. At the other hand, in which
extent, positive attitude of university will effect in technology transfer and production of new values.
- involvement of universities in local economic development raises important pillar of innovation in
the region, the question is will that increase the competitiveness index at the national level.
- start-up activities and assisting spin-off ventures by universities are increasing the survival rate of
young businesses. How much influence does it have in ensuring economic growth.
level.
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1.

Introduction

The literature has devoted increasing attention to understanding the role of universities in favouring the
exploitation of technological knowledge. Knowledge produced within universities can be exploited
through various mechanisms, including the creation of new ventures, patents, collaborations, etc.
Authors have looked at the determinants of university involvement in third mission activities from
different perspectives and level of analysis, including the characteristic of faculty members (Moutinho,
Fontes, and Godinho, 2007), organizational factors (Siegel, Waldman, and Link, 2003) and
institutional/environmental factors (Phan and Siegel, 2006; Fini et al., 2011).
Several studies, in the attempt to comply with the normative changes over the last 30 years (Grimaldi et
al., 2011), have adopted an institutional perspectives by addressing the effect of governmental policies,
local and regional legislations, academic level regulations on the successful exploitation of academic
knowledge through the creation of new ventures. Such an effort by scholars was very much desirable
and timely, given the necessity to assess the impact of new-to- the-world forms of institutional
intervention.
Nevertheless the studies that have used such a top-down approach, seem to have missed an important
part of the story: for a successful exploitation of academic knowledge to take place, it is important that
the organizational conditions fostering commercialization processes are at place within universities,
within departments, within laboratories, or any other organizational subunits inside academia.
Scant attention has been paid to exploring those university settings where research is produced and
where potential for commercial exploitation emerges at first (Bercovitz and Feldman, 2008). Those
settings are mainly represented by academic departments, e.g. organizational units where research is
carried out, networks are created and first assessments of commercial exploitation are likely to come out.
Also, there is no evidence on the interaction between institutional forces and contextual dynamics on the
successful exploitation of technological knowledge through the creation of new independent ventures.
Moving from these premises, in this paper, drawing on institutional and organizational perspectives
(which we bring together), we aim at assessing their joint effect on the commercialization of
technological knowledge originated within university departments via the creation of new independent
ventures. We argue that the role that top down policies have in fostering academic
entrepreneurship depends on organizational characteristics of departments and, depending on these,
they can have a ‘triggering’ or ‘inhibiting’ effect on the commercial exploitation of academic
knowledge through new venture establishment. We put forward 5 specific hypotheses.
To probe the interaction effect among top down policies and organisation conditions, this study uses rich
data on spin-off formation. We test our hypotheses on a dataset that comprises information about 64
STEM universities, 1213 departments, and 681 spin-offs between 2002 and 2012.
Our results show that the introduction of a spin-off policy has a positive influence on entry and that there
is a positive influence of four main departmental characteristics on academic entrepreneurship.
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Moreover, we observe interesting results relating to the interaction effects among spin-off policy and
departmental characteristics. We found that the introduction of the spin-off policy, which is intended to
spur academic entrepreneurship, may hinder the positive effect that some organizational dimensions
have on academic entrepreneurship.
The paper proceeds as follows. In the next section we present a theoretical review of theoretical
concepts related to the traditional determinates of entrepreneurship. Then the hypotheses section is
presented. The method section outlines our panel study of spin-off at university level in Italy and then
the main results are showed. Finally, conclusions and implications for research and practice are
provided.
2.

Theoretical background: determinants of entrepreneurship

Institutional perspective
Government actions have consistently been conceived of as playing a central function in catalysing the
structural transformation of organisations (Frumkin and Galaskiewicz, 2004). As legal and regulatory
pressure increases, organisations respond with higher levels of institutionalised rules and procedures.
According to the neo-institutional perspective (Meyer and Rowan, 1977; Tolbert and Zucker, 1983;
Edelman, 1992), regulations may become important sources for the diffusion and legitimation of
organisational practices by members of organizations (Owen-Smith and Powell, 2001).
Scholars who study the commercialization of technology knowledge have paid lot of attention on
the institutional context and how it affects and shapes the knowledge transfer activities. (Meyer, 2003;
Moray and Clarysse, 2005). The institutional perspective is based on the main assumption that the
exploitation of intellectual property is embedded in a parent organisation, although this embeddedness
may vary. Scholars of the institutional tradition get beyond this institutional link examining how and to
what extent the strategic choices made by parent institutions may affect the exploitation of technology
knowledge (Baldini, Grimaldi, and Sobrero, 2006).
The elaboration of rules and procedures has characterized the proactive approach by universities around
the world toward creating the institutional settings for technology transfer to occur in many countries. In
the US, the introduction of the By-Dole Act provided the framework for universities to patent inventions
funded by federal agencies, challenging the traditional approach that eschewed the direct involvement
of universities in the commercialisation of research results and encouraging universities to participate in
technology transfer activities (Mowery et al., 2004).
Although the real effects of this legislation have been questioned (Kenney and Patton, 2009), scholars
and policymakers recognize that it contributed to raising the overall awareness that US universities
could play an active role in technology transfer, including licensing, patents, university–industry
collaborations, the pursuit of research contracts with companies, and academic spin-offs (Mowery et al.,
2004).
Following mid-1990s legislative reforms that pushed public research institutions toward greater
203

proactiveness in commercializing their research results, universities in many parts of the world have
started to invest in the creation of internal mechanisms (organizational procedures, incentives,
regulations, etc.) aimed at supporting academic entrepreneurship in its different forms (Baldini et al.,
2006; Geuna and Rossi, 2011). These internal, university-level mechanisms and policies have
contributed significantly to the professionalization of activities that encourage the exploitation of
research results (Meyer, 2003; Siegel et al., 2003), in various forms, including academic spin-offs and
patents.
The set of policies supporting academic entrepreneurship is pretty varied, and depends on the phase of
intervention, the subjects targeted, the type of support provided, the nature and type of resources
mobilized for the new entrepreneurial venture, and the institutional setting in which they operate.
A first set of policies is aimed at supporting the emergence of entrepreneurial ideas among faculty and
students and to increase their awareness of the possibilities of starting a new business (Mustar and
Wright, 2010). This initial set includes mechanisms such as Business Plan Competitions and
Technology Transfer Offices (TTOs) (Siegel et al., 2007). A second set of mechanisms in support
of the early stages of start-ups is offered by university incubators (Mian, 1996; Rothaermel and Thursby,
2005). In this phase, TTOs can also create legitimacy for novel technologies (Jain and George, 2007).
University spin-off regulations may provide support all along the process, from the injection to the
launch of the new firms.
Also with regard to patents, the last 20 years, have seen Universities all around the world coping with a
series of national legislative changes in IP laws following the US trend. The succession of different
norms and institutions like Technology Transfer Offices have changed the landscape of universities and
have fostered academics to undertake patent activities.
In a recent paper Baldini et al. (2014), looking at how patent regulations spread across Italian
universities, illustrate a clear example of top-down approach, where a set of government ‘impositions’,
aimed at creating the conditions in the country for technology transfer to happen, lead to few institutions
taking the lead and issuing an internal patent regulation, as a result of uncertainties about the new
regulatory system in which they had to operate. The vast majority of universities waited for the most
prestigious ones to act, and finally replicated - almost verbatim - their regulations in the area of IPRs.
Notwithstanding these legislative changes, followed by industries and government and universities
developing increasing new ties to the world of commerce, the issue of how universities enacted
organisational changes in response to these reforms is still object of vibrant debates.
Our argument to this regard is that a better understanding of how they work needs to take into account
more fine grained information at the organizational level concerning the way in which support policies
are interiorized within academia and shape departments and scholars attitude towards third mission
activities.
Organizational/contextual perspective
Several authors have paid attention to ‘contextual characteristics’ in the process of new venture creation
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from academia (Fini et al., 2011). There is an extensive literature looking at corporate specific
organizational features fostering creativity and innovation at large (Lazear, 2004; Aldrich and Ruef,
2006; Sorenson and Audia, 2000). More specifically to entrepreneurship (latu sensu, including the start
up of new independent ventures and corporate value creation processes) there are studies that have
looked at one specific factor at time.
These studies concerning the contextual influences on entrepreneurial activities have assessed the
impact that the organisations have on individual entrepreneurial behaviour, examining different factors
as the exposure to information (e.g., Aldrich and Ruef, 2006; Saxenian, 1994), the role of social capital
(e.g., Burton et al., 2002; Romanelli and Schoonhoven, 2001), skills and knowledge (e.g., Lazear 2004;
Shane 2000), and the motivation necessary to launch a new venture (e.g., Sorenson and Audia, 2000;
Stuart and Ding 2006).
An important contribution about the impact that an organisation has on skills and knowledge is the
Lazear’s (2005) jack-of-all-trades theory of entrepreneurship, which emphasizes the role of organisation
in shaping entrepreneurial abilities, the set of skills including both application knowledge and a wide
range of management skills needed to make an independent venture available. Lazear (2005) suggests
that individuals that have a large range of skills are those with greater entrepreneurial abilities and
higher probability of entrepreneurial success. Therefore, employers and, more in general, the
organisational structure have a strategic role in this story, because they determine to what extent some
individuals acquire those set of skills needed for entrepreneurship
Another important factor that has been examined to explain the process through which contextual
factors affect academic entrepreneurship is the social transmission of entrepreneurial behaviours, which
connects the variation of entrepreneurial entry to different exposure to interpersonal influence. In
particular Kacperczyk (2012) highlights two mechanism through which interpersonal influences affect
entrepreneurial behaviours: the first concerns how information about entrepreneurial opportunities are
transferred, in particular the influence of peers in providing the access to information that enables the
identification of these opportunities; the second regards the enhancement of individual motivation to
become entrepreneur, in this case the peers transmit entrepreneurial values. The study evidences that
entrepreneurship is social transmitted via individuals and the role of contextual influences.
All these studies contribute to gain new knowledge on the contextual factors that affect the
commercialization of academic knowledge via the creation of new venture, but there are no studies that
have pointed attention to analyse more than one factor at the same time.
To our knowledge a seminal contribution trying to develop a comprehensive theory of the many
organizational factors that might act as ‘fonts of entrepreneurship’ in corporate context is represented by
the contribution of Sørensen and Fasiotto (2010).
Sørensen and Fasiotto (2010), hold that there are four organizational facets that operate as fonts of
entrepreneurship, namely the organization’s knowledge and skills, social capital, beliefs and values, and
structure of opportunities.
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The knowledge and skills dimensions highlights the role of organizations as arenas for learning, as far as
they shape the individual level knowledge, train people for self-employment, offering them a breath of
functional skills which is fundamental for entrepreneurship to come into place.
The social capital dimension focuses on the reputation generated through patterns of affiliation and to
how it favours interaction with third parties and knowledge and information flows which is fundamental
for spotting and putting at place entrepreneurial opportunities.
The beliefs and values refer to the potential of organizations to shape individual values and aspirations
through formal and informal socialization processes and social interactions in the work place.
Finally the structure of opportunity recalls that a central insight is that organizations may foster or hinder
entrepreneurship as far as they provide/do not provide opportunities to their employees. An absence of
career progression opportunities may represent an incentive to entrepreneurship.
We find the Sørensen and Fasiotto (2010) framework useful for understanding the various
organizational dimensions at place in fostering academic entrepreneurship and shift our attention to
different, non-corporate, organizational units that are represented by university departments.
The focus on university departments and their influence on academic entrepreneurship is not new in the
literature. Bercovitz and Feldman (2008) show the process of organisational change exploring the
localized social learning in organisational subunits, the departments. They analyse participation in
university technology transfer as a new organisational initiative, specifically they analyse individuals,
their environment and backgrounds and disclosure inventions. They found out that the local work
environment impacts the disclosure activity of the individuals: individuals are therefore more likely to
disclose inventions if their departments have established transfer technology activities. Moreover, when
a chair of the department is active in technology transfer activities, this affect the probability to disclose.
The results clearly shows that social learning and local context influence entrepreneurial activities. The
results show importance of the departmental composition and localized learning in promoting
organisational change, and the tension faced, and the mechanisms employed, when individuals are
subjects to new expectations.
In the following section we will bring together the institutional and contextual perspectives and work
out specific research hypotheses.
3.

Hypotheses Development

Institutional perspective
To explain the role of universities in fostering academic entrepreneurship an important stream of
research has looked at the role of top-down policies and regulations. The awareness of the economic
impact that academic entrepreneurship can give to economic development has pushed several countries
towards legislative changes with the aim to encourage universities to focus on academic
entrepreneurship (Phan and Siegel, 2006; Siegel, Veugelers and Wright, 2007; Lockett and Wright,
2005). The introduction of these norms has been strategic for some universities, which have shifted from
206

a traditional approach that eschewed direct commercial activities to a new approach that lead many
university administrators to believe that knowledge disclosure, as patent activities and academic
spin-offs, are legitimate and even desirable (AUTM 2006).
Several studies have showed that variation and success in the successful creation of new academic
ventures is explained by those policies that have favoured these entrepreneurial activities by
Universities and therefore by the departments (Di Gregorio and Shane, 2003; Grimaldi 2011).
Following these main results, we suggest that the introduction of these polices has affected the
department‘s commercialization activities. We therefore hypothesize that:
Hypothesis 1: The likelihood that academics engage in entrepreneurship is positively affected by the
introduction of a spin-out policy at university level
Contextual and Institutional perspectives
As we mentioned above, a better understanding of the impact of top down measures on third mission
activities on the side of universities requires a deep look at the characteristics of the work context where
innovative ideas with the potential tor technology exploitation come into play.
We move from the contribution by Sørensen and Fasiotto (2011) who provide a framework to organise
the nascent literature concerning the role of organisations in shaping the entrepreneurial process. They
examine four “fonts of entrepreneurship” that explain the relationship between work environments and
entrepreneurs, namely the organization’s knowledge and skills, social capital, beliefs and values, and
structure of opportunities.
Skills and breath of knowledge
This dimension refers to university departments’ ability to act as context where knowledge is created
and shared, where information flows. Universities shape the skills and knowledge that faculty members
can leverage on while getting involved in entrepreneurial process and, as such, they can influence their
success. In other words organisations, and therefore Universities, may affect employee knowledge about
what it is necessary to lunch new products and new services.
In literature it has been showed that individuals engaged in the commercialization processes should be
competent in many skills and not just excel in in one, they requires mastery of a wide range of functional
areas in order to be successful. Lazer (2005) argues that individuals with a breadth of knowledge and
skills are those that have greater entrepreneurial abilities than those that are highly specialized in a
particular function area. To this regard and specific attention to the exploitation of academic knowledge,
departments play an important role here because they shape individuals tasks and roles in the work
context and influence the extent to which they are broadly versus narrowly defined and therefore the
extent to which individuals acquire a wide range of skills.
In departments characterized by inter-disciplinarily and gathering individuals with different research
interests, in different fields and talking to different scientific communities, we expect that academics
develop a wider range of skills and knowledge and that such a variety has a positive influence on
academic entrepreneurship.
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This knowledge heterogeneity is idiosyncratic to the departments and reflects the extent to which
departments show a positive open-minded attitude. Such a natural, bottom up disposition may interfere
in a negative way with the enactment of the norm, which can be perceived as constraining and
introducing bureaucracy and forcing departments to conform to a specific path of rules. The
introduction of a support policy at university level can therefore hinder academic entrepreneurship in
departments where there is a flourishing context as regard knowledge heterogeneity.
Therefore we hypothesise that:
Hypothesis 2: The positive effect of knowledge breath on academic entrepreneurship is weakened by the
introduction of a spin-out policy at university level
Networks and social capital
The social capital dimension relates to the ability of university departments to create the proper network
of relations (with both university and players external to university, including industry, other
universities, other research centres, etc.) for entrepreneurship to occur.
Social ties impact access to opportunities for innovation and creativity because they structure the flow of
information (Burt, 2004). The workplace is central to the employee’s social life because it exposes
individuals to structure and build social contacts that are strategic for the access to information and
opportunities for innovation and creativity. Workplace affects individuals’ social networks and their
ability and to gain acknowledgment to identify value-creating opportunities (Sørensen and Fasiotto,
2010).
Meanwhile social ties represent an important endowment for the exploitation of technology knowledge
because they affect the individuals’ abilities to gain resources to start a new venture. It has been showed
that the founder’s social capital affect the likelihood of obtaining external funds for the new venture, and
specifically the presence of direct or indirect ties increase this likelihood (Shane and Stuart, 2002).
This logic of the social capital implies that individuals that have an important network of relations will
be more likely to receive external funds in order to exploit technological knowledge.
Again, it is in such departments that support polies can be more effective, given that they act on a fertile
ground, where the premises for successful exploitation of academic knowledge are potentially at place.
In these network intensive contexts, support policies may act as catalyst in triggering engagement in
technological knowledge exploitation.
Therefore we hypothesize that: Hypothesis 3:
The positive effect of networks on academic entrepreneurship is strengthened by the introduction of a
spin-out policy at university level
Entrepreneurial culture
The third dimension is represented by the values. Many would argue that this is the most important
factor. For faculty members to act in an entrepreneurial way, it is important that they perceive such an
activity in line with the mission of the organization they belong to.
Bercovits and Feldaman (2008) assert that the mere presence of macro level pressure, such as norms that
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regulate patents and spin-off activities, does not guarantee that employers will take new initiatives.
Indeed, as suggested, it is important to examine individual’s behaviours and how they are affected by the
introduction of an organisational change: individual behaviours may be influenced by both prior
experience and by information gained in the organisation. Then social context and professional
relationships in the workplace play an important role in shaping entrepreneurial activities in the
organisational context, because those activities are perceived as internal and linked to the organisational
context.
Several studies (Audia and Rider, 2006; Brittain and Freeman, 1986; Freeman, 1986; Lazear, 2004;
Sørensen, 2007) have argued the role of social interactions in the workplace in developing and shaping
individual’s attitudes and values. These works stated on the literature of peer influences and argue that
peers have an important role in shaping the motivation for the exploitation of technology knowledge.
Peer groups in some context have the role of reference point. Individuals that face with uncertainty
about their actions will model their behaviours accounting for behaviours of referent others (Bandura,
1986). Several studies provide evidence about the notion that learning occurs within a cohort of peers
and therefore individuals learn by observing the choices of similar others (Duflo and Saez, 2000).
Moreover, we expect that knowledge spillover is affected by social and spatial proximity and that it is
fostered for individuals that have frequent social interaction (Bercovitz, 2008).
For scientist, both industrial and academic, local reference group or peer norms play an import role
because they affect individual behaviours. Therefore, individuals will be more likely on engage in the
exploitation of technology knowledge if their peers, the individual with whom they work in the
department, have been involved in such kind of activities (Bercovitz, 2008).
These forms of engagement are socialized over years within departments thus creating entrepreneurial
culture and shaping its values through a natural, bottom-up approach. Such a situation may interfere in a
negative way with the enactment of the norm (even when this is intended to support entrepreneurial
behaviours already at place in the department), as far as it can be perceived as introducing bureaucracy
and forcing departments to conform to a specific path of rules, which is top-down imposed and may
create tension (at least in the short term) with those values and behaviours that have naturally shaped
entrepreneurial culture of departments.
Therefore we hypothesize that:
Hypothesis 4: The positive effect of entrepreneurial culture on academic entrepreneurship is weakened
by the introduction of a spin-out policy at university level
Structure of opportunities
The last and fourth one is represented by structure of opportunities. The literature shows that in many
circumstances people tend to consider the possibility of engaging in a new and different jobs, when they
are dissatisfied with their current job, either because they are not happy with what they do, or because
they do not see career progression possibilities. Fini et al. (JTT) shows that many academic spin-offs
have been established by academics in order to offer concrete job opportunities to their PhD students
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who would never have the possibility to remain within academia. When opportunities for academic
career progression are scant, academics might be more willing to consider additional ways to leverage
on their knowledge and competencies, and among these, the exploitation of their research results.
It is in those university departments that cannot guarantee work progression that support polies can be
more effective. In these contexts, support policies may act as catalyst in triggering academic
entrepreneurship.
Therefore we hypothesize:
H5: The positive effect of low opportunities for career progression on academic entrepreneurship is
strengthened by the introduction of a spin-out policy at university level
4.

Research Design and Data

The Italian University System
The Italian university system has been for long time characterised by public governance with a strategic
role being played by the state and low autonomy at university level. Since 1989, numerous regulations
have been introduced to increase university administrative governance, leaving the most important
leverages of selection procedures and remuneration under the government control.
The most important legislative change has been introduced in 1999, which introduced the possibility for
academics to be involved in the exploitation of technology knowledge, as patent activity or the creation
of spin-offs, while keeping their university position and wage (up to eight years). Moreover this law
identified financial provision to support innovation projects associated with academic spin-off.
Finally, in the same year another important legislative change occurred. This law assigned legislative
power in several domains that had been previously managed by the national government.
Sample
To test our hypotheses, we gathered university and department level-data, from two different sources.
First, we extracted name of institutions, departments and faculty members -from 2002 to 2011- through
the official website of the Italian Prime Ministry of Instruction, University and Research (MIUR;
http://nuclei.miur.it/sommario/). Out of the overall population of 94 universities, we maintain only the
64 with technical departments and/or schools that include science, technology, engineering and
mathematics fields.
Second, we get information about the number of academic spin-offs that had been established from
2003-2012 by academics who where affiliated with these institutions -through the TASTE database
(Bolzani et al. 2014), which stores information on the population of more than 1,000 firms established as
a result of a formal knowledge disclosure to university technology- transfer offices by Italian academics
since 2000.
The final dataset comprises 64 STEM universities, 1213 departments, 399.356 individual- year
observations and 681 spin-offs.
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Dependent variables
Entrepreneurial event. The dependent variable indicates spin-off foundation from a given department,
in a given year, between 2003-2012. In order to account for reverse causality we measure the
independent variables at t (2002-2011) and the dependent variable at t+1 (2003-2012).
The dependent variable is equal to zero if academics in the department did not found any spin-offs in the
given year, conversely it is equal to one if the academics have established one or more spin- offs.
Independent Variables
The independent variables are measured, on a yearly basis, between the time period 2002-2011 and we
identified two sets of independent variables as predictors of university spin-off activity. The first set is at
university level and concerns the university institutional support toward entrepreneurship; the second
set is at department level and accounts for departmental characteristics.
Spin-off regulations. To account the existence of the regulation ruling spin-off formation in year t, we
defined a dummy variable that is 0 if there is no regulation and 1 otherwise. We expect that the
introduction of a spin-off regulation will positively affect the spin-offs creation by academics.
Department knowledge and skills. To account for the effect of department interdisciplinary on spin- off
activity, we create a variable as the standard deviation of the research domains in which the academics
affiliated to the department research in. According to the MIUR (Ministry of the university and
research), the total number of research domains equals 184 (i.e. “Settori Scientifico Disciplinari). Each
academic is assigned to a research domain. We expect a positive effect of knowledge breath on
academic entrepreneurship.
Networks and social capital. To measure how the networks and social relations of the department affect
the spin-off activities we defined a variable that accounts for the amount of funds received by the
department form external organisation, in any given year. We expect a positive effect of networks on
academic entrepreneurship.
Entrepreneurial culture. In order to account for the effect of entrepreneurial culture in the spin-off
activities, we specified a variable that counts the number of academics in the affiliated department that
have established a company, up to year t. We expect a positive effect of entrepreneurial culture on
academic entrepreneurship.
Structure of opportunities. To show the impact of carrier opportunities on spin-off activity, we divided
the number of promotions in the department, in year t, by the number of faculty members employed in
the department in the same year. We expect a positive effect of low opportunities for career progression
on academic entrepreneurship.
Control variables
We included some control variables in the estimation, both at university and department level.
TTO. We expect that the presence of the TTO, may affect the creation of spin-offs by academics. To
measure this effect we specified a dummy variable that switches from 0 to 1 the year in which the TTO
is established. If the TTO was established before 2000, the variable takes the value of 1 throughout the
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whole observation period.
University’s research eminence. Spin-off creation may be influenced by the overall quality of the
university. To measure the research eminence of the Universities we collected data on the Italian
Universities Rank by Repubblica (e.g. http://temi.repubblica.it/guide-universita-2014-2015/), for any
given year, between 2002-2011.
Department size. We expect that the size of the department may influence the spin-off creation by
academics in the affiliated department. To account this effect we defined a variable that count the
number of academics employed in that department.
Estimation and model specification
Given that our dependent variable is a dichotomous variable, to assess the interaction effect among
university institutional support and departmental characteristics (i.e. fonts of entrepreneurship) on
entrepreneurial activity, we use a logistic regression model. To manage unobserved organisational
factors (i.e. university and departmental factors), that may influence the entrepreneurial event, we
estimated our model using fixed effects specification. In that way we aim to separate our predictors and
the potential organisational effects. In addition, we add to the model the time fixed effects specification
in order to account for some cyclical events in the data.
Descriptive statistics are presented in Table 1 and correlations in Table 2.
Insert Table 1 here
5.

Results

Table 3 presents the results obtained by using logistic regression models to the hypothesised effect of
university institutional support and departmental characteristics on the exploitation of technology
knowledge, through the creation of academic spin-offs.
Model 1 investigates the university institutional effect (H1) and a first set of controls, the presence of a
TTO and the research eminence of university using both university and time fixed effects. As predicted
by H1, the probability of spin-off establishment increases by the presence of university institutional
support: the spin-off policy positively predicts the entrepreneurial event and the estimated effect is
statistically significant. Model 2 employed the same controls, adding the “departmental size” control,
and it includes all the departmental characteristics. Specifically we investigated for the effects of
“department knowledge and skills”, “networks and social capital”, “entrepreneurial culture” and
“structure of opportunities” on academic entrepreneurship. The estimated effect is positive and
statistically significant for both knowledge breadth and networks and social capital. We did not found
statistical significance for the positive effect of entrepreneurial culture and low structure of
opportunities on academic entrepreneurship.
In Model 3 we tested the second set of hypotheses. Specifically we investigated the interaction effect of
university institutional support with departmental characteristics. Hypothesis 2 was supported; the
estimated coefficient is negative and statistically significant (p < .05) meaning that the positive effect of
212

knowledge breath on academic entrepreneurship is weakened by the introduction of the spin-out policy.
We did not found support for hypothesis 3. Contrastingly, hypothesis 4 was supported, having the
interaction effect being negative and significant results (p <001)
Finally, hypothesis 5, that tests the positive effect of low opportunities for career progression on
academic entrepreneurship is strengthened by the introduction of the spin-out policy, was not supported.
Insert Table 2 here
As a robustness check, in Model 4 we run the fully specified model including department-level fixed
effects. Finally, Models 5 and 6 include only departments with at least one entrepreneurial event over
the period of observation (Mod 5 = top 10% “very entrepreneurial ones”; Mod 6 = remaining 90% “not
so entrepreneurial”).
6.

Discussion and implications

Our study focuses on the complementarity between institutional mechanisms, encompassing university
level legislation and regulations (introduction of spin-out policy), and organizational conditions within
university department and on their effect on academic entrepreneurship.
We found that the introduction of a spin-off policy has a positive influence on entry. This is in line with
findings of previous studies showing how institutional support can reduce market inefficiencies
(asymmetry information, funding gap, more general barriers related to moving towards self employment,
etc.).
We also observe a positive influence of the four departmental characteristics on academic
entrepreneurship. This is in line with findings of previous studies, specifically with the one by Sørensen
and Fasiotto (2011), which we drew on extensively.
The most interesting results to comment are those relating to the interaction effects. In line with what we
predicted, we found that the introduction of the spin-off policy, which is intended to spur academic
entrepreneurship, may hinder the positive effect that organizational dimensions such as ‘entrepreneurial
culture’ and ‘knowledge and skills’ have on academic entrepreneurship. In other words in these two
cases there is a substitution effect rather than a complementarity one.
This would suggest that university departments where ‘heterogeneity of knowledge’ is at place and that
are characterized by ‘entrepreneurial culture’ do not need additional policies to be more effective in
spinning off new ventures. At the same time, institutional pressure can be more effective in departments
where ‘heterogeneity of knowledge’ is not at place and that are not characterized by ‘entrepreneurial
culture’.
A first consideration is that the introduction of the spin-off policy might not always have the desired
effect. The triggering effect could be at place only in departments characterized by a
poor entrepreneurial attitude, whereas an opposite effect could exist where an entrepreneurial attitude
(in the form of idiosyncratic characteristics of departments, such as heterogeneity of knowledge and
culture) is at place. In this last case, the institutional pressure is not worth because it can be perceived as
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a useless/undesired/not requested ‘complication’ in an organizational context, which is already
characterized by natural and ‘bottom-up’ conditions leading to entrepreneurship.
The design and implementation of effective policies requires a careful look at the conditions of the
organizational settings (departments in our case) where they are supposed to work. Support policies
should be tailored and crafted on the basis of the specific characteristics of the units where they are
supposed to be at place.
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1.

Introduction

Crowdfunding have recently drawn the attention of both scholars and professionals as an outstanding
financial tool. From its birth, because of its evolutionary nature, this financial mechanism has
experienced a lot of changes, with a common driver: the capability to adapt the crowdfunding model to
many different fields. In this study, the authors focalize their attention on the relation between
crowdfunding and academia, especially looking at the perspective in attracting financial resources to
jumpstart the Technology transfer processes and to exploit the entrepreneurial capabilities of
researchers.
2.

State of the art:

In the last years, economic systems have been subject to a radical evolution towards technologybased models of competition, within which the innovative capacity and the recombination of the internal
and external technological competences are the basis for the foundation of a solid competitive advantage
(Kogut & Zander, 1992).
With specific reference to the academic system, this evolution has been actualized in the definition of a
third mission for universities, that means they have to contribute more directly to innovation and to the
local economic development (Etzkowitz, 1998). Many universities, in recent years, became attracted by
an entrepreneurial orientation, combining the more traditional functions of teaching and researching
with a new role in the economic system, through specific forms of technology transfer processes (Brett
et al., 1991; Blair & Hitchens, 1998; Piccaluga, 2001; Bonaccorsi & Deraio, 2007).
The Entrepreneurial University is a central concept to the Triple Helix Model developed by Etzkowitz
(1993) and Etzkowitz and Leydesdorff (1995). The Triple Helix model is based on the idea that the
potential for innovation and economic development, in a Knowledge Society, lies in a more prominent
role for the university and in the collaboration and hybridization of the three pillars of the virtuous circle
of innovation: university, industry and government.
According to the New Geography Theory, proximity always has an impact on interaction and innovation
propensity because of the well-known advantages of co-location (Boschma, 2005). The concept of
co-location is present in regional studies and in the analysis of clustering (Porter, 1998; Rullani, 2000;
Cesaroni & Piccaluga, 2003; Parente, 2008) that push the focus on economies of agglomeration and
localization.
Looking at the financial sub-pillar, the importance of geographical proximity is seen more and more
important. Many authors (Mason and Harrison, 1994; Harrison & Mason, 1996; Sohl 1999; Auerswald
& Branscomb, 2002; Wong, 2002; Wong et al., 2009) agree on the idea that the most
part of investors, especially angels, don’t fly.
But what about new financial investments like crowdfunding? Is this a possible mean to overcome the
lack of a regional effective financial system?
Crowdsourcing revolution (Howe, 2006) and technology platforms started a disintermediation process
223

that changed the dynamics of integration economies (Piller et al., 2004) between the broad types of user
and producer. This study aims to answer the above quoted questions looking at the innovative financial
tool of crowdfunding (Schwienbacher & Larralde, 2010; Rubinton, 2011; Castrataro et al., 2012;
Belleflamme et al., 2014).
In the last years, crowdfunding is arising as a widespread financing and fundraising tool, by allowing to
turn a large audience of customers into investors (Schwienbacher & Larralde, 2010; Ordanini et al.,
2011; Belleflamme et al., 2014). These authors agree on the idea that crowdfunding lies on different
elements that could be macro-categorized in: web, social (relational) capital (Bourdieu, 1985) and,
indeed, crowdsourcing. The need to feed a strong wide community highlights the social network
structure behind the crowdfunding mechanism. This is a funding vehicle that embraces different
contexts as well as the dimension of social groups and communities (Giannola & Riotta, 2013; Davies,
2014). Currently, a new wave of platform to support scientific research and technology transfer
processes is developing. Many are the examples of crowdfunding platforms launched by USA
Universities and, recently, such initiatives have been started in Italy too. Crowdfunding represents a
novel mechanism of fundraising embedded in the current financial innovation (Moenninghoff &
Wieandt, 2013), which operates in order to produce convergent innovation (Dubéet al., 2014). It means
innovation that produce both economic and social (human) outcomes.
Academic Crowdfunding has been proved as useful tool to fund research and Entrepreneurial University
plays an important role because crowdfunding literally connects entrepreneurs/researcher with potential
funders, individuals who can supply financial capital (Wheat et al., 2013; Marlett, 2015). This is
possible thanks to intermediation internet based platforms, which act as market place where is possible
to collect and canalize the scattered unlocked private capitals to sustain business ideas from research,
decreasing the weight of geographical proximity in the innovation process (Agrawal et al., 2011).
3.

Methodology

The proposed research model is that of an exploratory study. Following the evidence from the literature
review and the state of the art analysis, the authors aim to produce a comparative analysis, at both
national and international levels, of academic crowdfunding to understand which model is more
effective than others and to test the subscribed hypothesis. Because of the newness of the topic, in order
to evaluate the relevance of innovative financial tools like academic crowdfunding in triple helix
ecosystem, the research has been conducted through the analysis and comparison of some academic
crowdfunding platforms, launched by some Universities, by adopting the case study approach
(Eisenhardt, 1989; Yin, 2009). The case study approach is expected to capture the complexity of the
phenomenon, starting with an heuristic investigation. Because of the strong social peculiarity and the
community-based character of the investigation object, the case-based research empirical evidence is
collected by observation of participants (Burgess, 2002).
The data were collected by observing the web and technical report (Massolution, 2013; Castrataro
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& Pais, 2014; CrowdValley 2015) that have already conducted a census on the crowdfunding platforms’
population. Moreover, some US platforms offer insights from the movement and traffic of projects and
ideas.
The authors identified and analyzed some crowdfunding platforms on the basis of the following criteria:
platforms that are the direct emanation of Universities, platforms that host (or will host) academic
research projects and spin off, platforms with a peculiar partnership or agreement with one or more
Academic Institutions.
4.

Research Focus

The aim of this paper is to analyze the role of crowdfunding in financing academic research and
spin off. We will start collecting information about crowdfunding manifestations fostered by Academic
Institutions. The aims of this study in not merely quantitative but is qualitative in nature. We are, in fact,
interested in defining the different strategic and operational approaches of these platforms. Our final
research question is:
Q1: Can the lack of professional investors in the regional system be bypassed? To answer the question
the authors will test the hypothesis:
HP1: The lack of professional investors in the regional system. can be overcomed by new financial
instruments like crowdfunding.
5.

Findings

The first crowdfunding platform that was born with an “academic characteristic” was RocketHub,
which in 2012 closed an agreement with the University of Utah to support four crowdfunding campaign.
Perhaps, in this work the authors focalized their attention on a few sample platform which have declared
their academic orientation.
Throughout the analysis of the collected data, Crowdfunding could be classified into two macro- area:
token crowdfunding and investing crowdfunding (Schweinbacher & Larralde, 2010). Token
Crowdfunding encompasses the different expression of donation crowdfunding, which is a donation
based model – i.e. charity online fundraising campaign. Instead, investing crowdfunding can be further
broken down into passive investment and active investment. The passive investment encloses the
lending based and reward based models, that differ one another from the type of return provided for the
investors. The active investment, essentially, defines the equity based model, which is going to be the
most important crowdfunding manifestation for the SMEs.
Looking at a generalized context, Crowdfunding in the whole acts in different but correlated directions:
supplies financial resource, offers markets insights, lets the SMEs to engages venture capital (Wardrop
et al., 2015). Thus, Crowdfunding represents an alternative finance market. According to Massolution
(2013) and a prior study (Rota et al., 2015), there are more than 800 crowdfunding platform actively
working around the world, thus the authors, in order to simplify the research process, identified the most
important ones in US and Europe, where are located the greatest number of platforms. Perhaps, what
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emerged from the first stage of research was an overload of information. So, an optimization and
rationalization of the volume of data have been occurred: the investigation process were relocated on the
understanding of higher education institution behavior with regard to the crowdfunding.
The well-known implementation of crowdfunding mechanisms at the different levels of social and
economic life, shows an upgrowing interest in researchers and scholars. This interest gets over the pure
studies of the phenomenon and affects the idea to adopt new funding solution for Entrepreneurial
University’s projects.
All around the world, Academic Crowdfunding is spreading itself affecting scientific research, student
entrepreneurship, spin off project and a lot of generalist projects that could be summarized under the
unfair concept of bulk. What is considerable is the different approaches adopted by the single academic
institution facing the crowdfunding mechanism. Following the above quoted optimization of research,
the authors identified and gathered nine platforms (tab. 1) which represents the expression of the four
models for academic crowdfunding: academic owned crowdfunding platform (Academic Owned) that
encompasses also crowdfunding platform provided by white-label software house (Marlett, 2015);
academic platform provided by a private actor (Platform Provider); a partnership with an existing
crowdfunding platform (Partnered Platform); an inside-out model, meant to be as a campaign led on an
external existing platform (Private), decided by the individual project, without any partnership or
agreement between the chosen platform and the mother university.
Tab. 1 – The observed Crowdfunding Platform clissified by model and type.
MODEL

PLATFORM

NAT.

TYPE

Donation

Project
Total

Successful

Academic Owned

19

18

IT

Academic Owned

7

3

Eppela

IT

Private

N/A

N/A

Experiment**

US

Partnered

139

135

Boston University

US

4

Crowdfund MIT

US

Hubbub.net*

UK

Academic Owned
5
Academic
Owned 17
(WLS)
Platform Provider
82

ShareIn

UK

Partnered

2

Colorado Boulder
Crowdfunding
Universitiamo

UniversityUS

Reward

7
66

Equity
6

Starsup
IT
Private
12
2
*Hubbub.net recently joined Crowdcube, the world first equity crowdfunding platform, to provide
both reward and equity crowdfunding solution.
**The authors only cosidered the campaign linked to an Academic Institution.
Self-elaboration, 2015.
All the observed platforms, except for Eppela, provided insights to describe the phenomenon and they
are all oriented to the academic crowdfunding.
The authors investigated the platforms in order to understand their activities and the peculiarity of the
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campaign: while the academic owned platform, except for Universitiamo, use a generalist approach in
the choice of the projects, platforms like Experiment are strongly involved in the scientific research
funding. Within the whole of ten classified platform, the partnered platform seems to express a major
capability to attract project (50%); moreover, the platform provider express more than a half (29%) of
the partner platform capability (graph. 1).
Some considerations have to be done: the smallest contribution to the development of academic
crowdfunding comes from the private platforms that gather only the 4% of campaigns.
The analysis of the success rate percentage (Successful Project/Total project on the platform) underlines
a great capability in leading project to the success by the partnered platforms (graph. 2).

Classifying the platform per backers, meant to be the individuals and formal investors who funded the
projects (tab. 2), the analysis shows that Academic owned platform are able to attract backers more than
other platform (53%) (Graph. 3), followed by the partnered platform (34%). This is meant to be a change
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from the previous results.
Tab. 2 – The observed Crowdfunding Platform classified per backers.
MODEL

PLATFORM

NAT.

TYPE

Donation

Backers
Total

Mean

Colorado Boulder University US
Crowdfunding
Universitiamo
IT

Academic Owned
Academic Owned

2926
790

114
112

Eppela
Experiment**
Boston University
Crowdfund MIT
Hubbub.net*

Private
N/A
Partnered
6491
Academic Owned
515
Academic
Owned 6214
(WLS)
Platform Provider
2288

N/A
101
103
366
381

Reward
IT
US
US
US
UK

Equity
ShareIn
UK
Partnered
120
20
Starsup
IT
Private
144
12
*Hubbub.net recently joined Crowdcube, the world first equity crowdfunding platform, to provide
both reward and equity crowdfunding solution.
**The authors only cosidered the campaign linked to an Academic Institution.
***The mean is weighted on the number of backers

Perhaps, the average number of backers per project (Graph. 4) shows a different behavior for each one of
the four models. The platform provider model expresses a better capability to canalize individuals on a
single project; following, the academic owned models are able to gather 174 individuals per project.
Looking at the private platforms, authors noticed a big gap regarding the platform providers in attracting
backers. Although, these results should be read under the glass of financial resources attracted.
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On the financial side, the attracted resources are not considerable (Graph. 5 & Tab.3), except for the
Italian equity platform which are able to attract a consistent injections of capital per project, thanks to an
existing and valuable regulation1 .In the detail, authors break the results into different parts, for each
observed platform (Tab. 4). Excluding the equity model platform which are able to attract more financial
results than backers, Experiment seems to be the strongest platform on the market,
since it has raised more than 700K of dollars. Otherwise, given the weight of the number of backers for
each project, Universitiamo shows its capability to raise more funds per project than the other platform
(37K of dollars).
The analysis of the average volume of financial resource attracted highlights how the Private (Equity)
Crowdfunding Platforms and Partnered Platforms are able to canalize much higher investment on each
project (Graf. 6).
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Tab. 3 The observed Crowdfunding Platform classified by attracted financial resources.
MODEL PLATFORM

NAT.

Donati
on

Attracted Financial
Resource
Total

Colorado Boulder University
Crowdfunding
Universitiamo

US

$

IT

$

Eppela
Experiment**
Boston University
Crowdfund MIT
Hubbub.net*

IT
US
US
US
UK

N/A
$
$
$
$

Reward

Mean

Weighted Mean***

80.818,00 $

4.253,5 $ 15.407,45
8
174.348,9 $ 24.906,99 $ 37.889,13
4
N/A
N/A
721.734,0 $ 11.277,09 $ 6.805,12
48.796,00
$ 9.759,20 $ 11.745,32
0
503.495,0 $ 29.617,35 $ 1.866,20
181.558,7
$ 30.259,79 $ 3.327,07
0

Equity

5
ShareIn
UK
$
320.192,1 $ 53.365,35 $ 72.403,64
Starsup
IT
$
1.003.342,
$ 83.611,84 $ 136.690,62
2
*Hubbub.net recently joined Crowdcube, the world first equity12crowdfunding platform, to provide
both reward and
equity crowdfunding solution.
**The authors only cosidered the campaign linked to an Academic Institution.
***The mean is weighted on the number of backers
Self-elaboration, 2015.

Equity crowdfunding platforms prove their superiority even if all the observed platforms are compared
with one another through the total amount of funds raised (Graph. 7).
Comparing the total amount with the average amount of financial resources (Graph. 7), the platform
Experiment shows a better capability to attract resources than other non-equity platforms, but looking at
the average volume of money per project, there is a countertrend: Universitiamo, Crowdfund MIT,
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Hubbub.net attract more money per project.
Through the analysis of the single platform, a specific orientation to the academic research and spin off
is expressed mainly by three platform: Universitiamo, Experiment, ShareIn. These platforms are
expression of the three principal subset of crowdfunding model; in fact, Universitiamo is a donation
platform, Experiment is a reward based platform and ShareIn is an equity crowdfunding platform. They
are all European. Moreover, they represent three of the four identified sub-set for the academic
crowdfunding: academic owned platform, partnered platform, private platform. Thus, the authors
compared them by three main elements: money, backers, projects (Graph. 8).

The results shows how different approaches produce different effects. The partnered platform
Experiment is affected by a huge traffic of backers, but the academic owned platform Universitiamo has
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more backers per project. Although, ShareIn is able to attract an average investment of 53K of dollars;
thus, considering its number of project, ShareIn underline a strong impact on the financial needs both for
start-up and for academic spin-off. Moreover, equity platforms likely seem to act as a Venture Capital
Fund. Finally, looking at the single case, Experiment experience could proof the highest success rate
owned by the partnered platforms in the whole, because of the highest participation shown by
individuals. Thus, Experiment seems to be the closest crowdfunding manifestation to the long tail model
(Anderson, 2006).
Shifting the perspectives, the authors noticed that the reported results sprang a new behavior from
academic spin off. According to NETVAL (Ramaciotti et al., 2015) in Italy there are 1144 living
academic and university spin off, almost equally distributed across the country. There is a promising
relationship between crowdfunding and spin off, which are open to this mechanism as a way to
overcome the financial barriers. Unfortunately, only few projects can close their campaign with a
success. This is the case of the project #SmartME.
#SmartME’s target is to turn the city of Messina, in Sicily (South of Italy, an), and encompasses
different actors from University and Insitution. In fact, the project has been ideated by the academic spin
off DHLab, the research group MDSLab, the IT Centre of the University of Messina (CIAM) and it has
been fostered by the Municipality of Messina. The core of the project is to apply the IoT paradigm to the
city area in order to create: an open data platform; an interlinked urban infrastructure that involves
transportation system, traffic management system, lightning control system and community. This would
be possible thanks to an integrated with networks of sensors , actuators and other smart devices already
installed in the Messina area and only used on domains and for specific purposes so far.
The proposers of #SmartME project launched the crowdfunding campaign in the beginning of 2015 and,
following the initial success that quickly brought the campaign beyond critical threshold, they decided
to extend the duration of the campaign that was closed on April the 13th. The adopted model was the
“all-or-nothing” reward based one, with seven levels of reward, appealing for different kinds of
potential backers, both individual and business or firms. Considering the international approach of the
chosen platform, Eppela, the basin of potential backers was huge.
The financing goal, €15.000, was doubled. In fact, #SmartME raised €34.132 from 84 backers that
financed from €5 up to €500 or more each, excluding about 6 backers who financed an amount not
enlisted in the reward classification. Through the collected secondary data, the authors noticed that the
84 backers are the sum of 63 individual, 18 legal entities and 3 undetermined subjects; the number of
total backers is larger than the average number of backers per projects on private platforms (12) and
partnered platforms (64) but the raised money are in line with the above quoted results. Another
correspondence, between the findings about the platforms comparison and the #SmartME case, comes
from the geography of the investors that is heterogeneous. The 63 individual backers belongs to the
community of Messina and part of Italian country; instead the 18 legal entities are the sum of businesses,
consortiums and authorities all across Europe and United States. These data are noteworthy, the
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geography of investment do not represents a parameter that influence nor the success neither the
investment flow of a crowdfunding campaign. This information agrees with Agrawal (2011)
observations about geography dispersion of crowdfunding investors.
The reason lies under the effect of IT-mediation produced by both the non-boundary technology of
online crowdfunding platforms and their social network peculiarity.
This could be translated not only as a success, but also as an expression of the community needs to
actively participate to innovation projects. The investment from the backers abroad Italy, on the other
hand, express two different needs to be satisfied: first, the need to test new solution and to receive the
proof of concept from other context; secondly, the need to enforce their image and brand via the
connection on a social innovation project.
6.

Conclusion

The findings shown a complex ecosystem that is dynamically changing and they also agree with the
results of some agency like Massolution that underline the strength of the reward based model and
donation based models even in the academic crowdfunding mechanism. Otherwise, the rapid growth
of the equity crowdfunding model is opening an opportunity window to jumpstart academic projects,
highlighting a major disruptive potential thanks to the superior average volume of funds raised per
projects. The recent Italian regulation, meant to be the flywheel for others foreigner governments, is the
reason to explain the growth of the equity model. The difficulties to measure the potential still remain
hard to overcome because of the “historical consolidation” of the reward based and donation based
platforms.
Going back to the hypothesis of this work, by the analysis of the findings, the HP1 could be confirmed.
As the authors wrote above, the crowdfunding environment is complex and varied, a bubble that
contains many manifestation of the three principal models. This complexity conserves the advantage of
the choice between different solutions, thus the project creators could choose which model fits better to
their idea. Consequently, there is a platform for each projects, i.e. scientific research projects could
express their maximum potential on the academic owned platform (both reward based and donation
based) and partnered platform. On the other hand, the Equity model capability to attract funds seems the
ideal model to be adopted by academic and university spin off. Equity Crowdfunding act as a Venture
Capital indeed, but it could only satisfy the financial needs in the proof of concept and pre-seed stage,
working as a catalyst for Business Angels and Venture Capitalist attention.
In this way, crowdfunding for Academia could jumpstart both the research and the venture creation.
According with the results, the key factor for the success of a crowdfunding campaign is not about the
platform and the traffic on a specific platform (Wheat et al., 2013), but is about the capacity to attract, in
the Newtonian meaning, a critical or gravitational mass of backers.
The success rate (Graph. 3) shows how a focalization policy is more effective, underlining a big gap
between the partnered platform and the private one – overtly generalist. The major number of successful
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campaign describes an higher potential to succeed for the academic projects that are uploaded on
partnered platform and academic owned. Evidently, given that the revenue stream of the platforms come
from a success fee fasten to the ending of the single campaign, the partnered platform are more
interested in pushing the research and the spin off than other platforms.
To answer the question Q1, the case of #SmartMe shown how the distance between creators and
investors is non influential. Moreover, comparing the findings with the last AIFI report (2015), that
draw the attention to a decrease in the number of investment in the South of Italy, crowdfunding seems
to be able to fill the existing investment gap between the Italian geographical areas and Europe.
According to Boschma (2005), geographical proximity is neither necessary nor sufficient to create
co-evolutive innovation systems. Entrepreneurial University has the task to adopt and improve financial
innovation like crowdfunding, not to place side by side with other financial resources, but to jumpstart
the business and technology transfer projects in order to overcome the absence of both formal and
informal investors in its neighborhood and attract them. Academic crowdfunding acts like an interests
catalyst and innovation accelerator.
The case of #SmartME is symbolic and an simplified representation of a triple helix ecosystem
(Etzkowitz, 1993; Etzkowitz, H., & Leydesdorff, L., 1993; Etzkowitz, H., & Leydesdorff, L., 2000)
where the core of innovation is started from the original three pillar (Fig. 1a e Fig. 1b) but fostered and
financed by a wider helix that is the community (Fig. 1c), that finally encompass the core of innovation
(Fig. 1d). In fact, community seems to represent better the concepts of cultural based and media based
public and civil society that legitimates the innovation policy (Carayannis & Campbell, 2009).
Community has a triple function:

1) Innovation creator, as an exemplification of the co-creation model through its participation at three
levels, financing, purchasing and knowledge production (i.e. in a smart city implementation the
community is also a source of data).

2) Beneficiary of the innovation.
3) Catalyst of resources, according to a “Newtonian logic”, because the community easily grows its
mass and increase the force of attraction used to attract other actors who own new useful resources,
especially the financial ones.
In this way, crowdfunding is an unconventional tool that intervenes in both Industry and Community
Helix.
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Fig. 1

The crowdfunding in a triple helix environment.

Self-elaboration, 2015.
Moreover, Crowdfunding intervenes as a motivational crowdwork factor (Greber et al., 2012; Miglietta
et al., 2013) that permits to pass over the barriers linked to proximity and credit crunch (Freund, 2012).
Actually, the results are interesting: even if the academic crowdfunding is not widespread as its original
shape, the nature of entrepreneurial university’s projects is aimed to produce benefits for all the society
and to transfer knowledge as well as technology, and it pushes the diffusion of this mechanism.
Even biomedical start-ups, penalized by the decrease in R&D investment, could have benefits from
crowdfunding (Miglietta et al., 2013).
On the other hand, the findings highlights a risk for academic research and spin off to develop a
“demand dependency”, meant to be the risk to raise funds only if innovation and research could be
understood by the “real world”, distancing the opportunity of growth from that kind of research and
firms too much technical and avant-gardiste.
This finding agrees with the concept of knowledge as a resource and the common need to rebuild the
entrepreneurial texture in regional context. The ideal target is innovating to create a sustainable
economic development via the creation of new business with solid and strong competitive advantages.
Finally, authors noticed that the donation and reward model seem to fit better for the Academic research
funding, because of its estimated social impact; differently, equity crowdfunding model could be the
best choice for academic and university spin off as a direct emanation of Academic Entrepreneurial
attitude. Spin offs are both technology transfer tool and enterprise indeed, thus they have to enter the
financial market; unfortunately, the lack of financial resources represents a barrier that makes hard to
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overcome the “death vally”. AIFI (2015) shows how the Private Equity and Venture Capital Market has
a larger number of investment in the expansion stage and buy out (35% each), while the early stage
number of investment is 27%. Seed and pre-seed are not considered. Consequently, given the average
amount of of $53K raised through the (partnered) equity platform, crowdfunding could successfully
intervene in the pre-seed stage, to help spin offs on the financial side.
On the other hand, findings underline a limitation in the research are mainly connected to the explorative
nature of the research.
7.

Policy Implication and further research direction

Currently, Institution have gathered the requests of defining the rules of the game of crowdfunding.
Weighing out the potential of such financial mechanism, Government like the Italian one decided to
study the phenomenon and release regulations about crowdfunding. US, India and Turkey are moving in
the same way (Bruton et al., 2014). Models like crowdfunding, today, are subject to high levels of
regulation (Heminway & Hoffman, 2010; Mollick, 2014). Looking at the innovation core of a Triple
Helix’s context, University highly contributes to the rebuilding of the entrepreneurial tissue, especially
in sectors characterized by high R&D investment needs. This study underlines the importance to define
and promote a different form of crowdfunding model such as the academic, in the way to help policy
maker to re-organize the regulation system. Rules count and there is a perceived need to incentivize and
to make easier the access to crowdfunding for both formal and informal investors. On the other hand this
paper helps University in evaluating the possibility to implement crowdfunding platforms and define the
eventual approach adopted.
This work lead the authors to another question they want to answer, strongly related to the peculiarity of
each University. The future research focus will be aimed to understand how academic reputation and
single University’s scientific prestige impact on the fundraising effectiveness via crowdfunding
platforms.
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researchers are networking with entrepreneurs, promoting innovation. The purpose here is to account
for these individual pursuits as influenced by the institutional quality of entrepreneurship education
provided by the universities in the countries around the world.
Approach. – A huge sample of adults around the world have been surveyed in the Global
Entrepreneurship Monitor, which also has rated the quality of entrepreneurship education in the
university system in each country.
Results. – Analyses show how university education of adults benefits their entrepreneurial competence,
and both education and competence benefit careers as entrepreneurs, and both these benefits of
university education are enhanced by the institutional quality of entrepreneurship education.
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1 Introduction
Teaching and research are the core pursuits of universities around the world (Ben-David 1991).
Teaching is coupled with entrepreneurship, when students and graduates acquire entrepreneurial
competence and pursue a career as entrepreneur (Clark 1993). Research is coupled with
entrepreneurial endeavors, when researchers are networking with entrepreneurs, promoting innovation
(Clark 1995). These pursuits are embedded in society, and influenced by the culture of academic
entrepreneurialism (Lehrer et al 2009), and by the institutional quality of entrepreneurship education at
the universities in the countries around the world (Siegel and Phan 2005).
Entrepreneurship is tightly coupled with teaching and research at entrepreneurial universities, whereas
other universities have a loose coupling (Clark 1998). The coupling differs across regions (Urbano and
Guerrero 2013). The coupling also differs across countries (Klofsten and Jones-Evans 2000). Notably,
quality of entrepreneurship education the universities in a country is a national institutional
characteristic that differs across countries (Amoros et al 2015; Hovne et al 2014).
This coupling of entrepreneurship with university teaching and research is prominently considered in
scholarship on the Triple Helix of university-industry-government links (Etzkowitz 2015), technology
transfer (Link et al 2013), spillovers (Acs et al 2013), academic entrepreneurship (Shane 2004),
entrepreneurial universities (Guerrero et al 2014a, b), national innovation systems (Nelson 1993),
national systems of entrepreneurship (Acs et al 2014), and entrepreneurial society (Audretsch 2007).
Typical studies either examine institutional arrangements without analyzing the behaviors of
individuals within the institutional context, or investigate people within a few places, with
interpretations of institutional effects based on only a few cases (reviewed by Wright et al 2007). To
the best of our knowledge, no large-scale account has been offered of how coupling is enacted by
individuals at the micro-level, embedded in culture and institutions at the macro-level of society. This
gap is here narrowed by addressing the twin research questions,
- How is university education coupled with entrepreneurship in form of university graduates’ business
competence and pursuit of entrepreneurial careers, and is this coupling enhanced by the institutional
quality of entrepreneurship education in the universities in the country?
- How is university research coupled with entrepreneurship in form of networking between
researchers and entrepreneurs, especially university educated entrepreneurs, and is this coupling
enhanced by the institutional quality of entrepreneurship education in the universities in the country?
The contribution of this study is to provide a globally generalizable two-level account of the coupling
of the classical university functions of education and research to entrepreneurial endeavors, at the level
of individuals, both ordinary persons and entrepreneurs, as these couplings vary around the world,
influenced by a society-level institution, namely the institutional quality of entrepreneurship education
in the universities in the country.
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2 Theoretical background and hypotheses
The starting point is the theorizing concerning teaching and research as the two major functions of the
universities around the world (Ben-David 1991; Clark 1993, 1995). Societies differ in emphases on
teaching and research and in coupling with entrepreneurship (Ben-David 1971; Clark 1998). The first
subsection considers coupling of teaching with entrepreneurship and the second subsection considers
coupling of research with entrepreneurship, all embedded institutionally in society (Audretsch 2014).
2.1 Hypotheses concerning coupling of teaching with people’s careers as entrepreneur
Several propositions concern education, competence and careers (Guerrero et al 2014a, b). People with
higher education tend to have more entrepreneurial competence, and people with high education and
more competence tend to become entrepreneurs (e.g. Cheraghi and Schøtt 2016; Guerrero and Urbano
2014; Levie et al 2015). These known propositions can be considered hypotheses on a global scale,
for the people in the world:
H 1. Education affects competence, in that university education increases competence.
H 2.

Competence affects careers, in that competence increases likelihood of a career as

entrepreneur.
H 3. Education affects careers, in that university education increases likelihood of a career as
entrepreneur, also directly, apart from the mediation by competence.
The coupling of university education to competence and careers of people is embedded in an
institutional context, the national system of universities. The national system of universities may be
entrepreneurial (Lehrer et al 2009). The institutional quality of the universities in a country here refers
to the quality of entrepreneurship education and training provided by the universities in the country.
The institutional quality of the universities expectedly boosts or enhances the benefits of university
education for competence and careers. The enhancements are specified as hypotheses:
HI 1. Institutional quality moderates benefit of education for competence, in that high quality of the
universities in the country enhances benefit of university education for entrepreneurial competence.
HI 2. Institutional quality moderates the benefit of education for careers, in that high quality of the
universities in the country enhances the benefit of university education for a career as entrepreneur.
These hypotheses about people’s education affecting their competence and careers, as embedded in the
system of education in the country, are depicted in Figure 1, where the individual level effects are
drawn as arrows left to right, and the institutional effects are vertical arrows.
Figure 1. Hypothesized effects around adults.
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2.2 Hypotheses concerning coupling of research with entrepreneurs’ innovation
The above considers the university function of teaching and education of people. Next we consider the
university function of research as linked to entrepreneurs (Acs et al 2013; Thornton and Flynn 2003).
Networking with researchers and other advisors is used by entrepreneurs, e.g. for innovation (Schøtt
and Sedaghat 2014). As a starting point for further theorizing, these known propositions are here
specified as global hypotheses, for the world’s entrepreneurs:
H 4. University education and research are coupled with entrepreneurship, in that university educated
entrepreneurs, compared to less educated entrepreneurs, are networking more with researchers.
H 5. Networks with researchers affect innovation, in that entrepreneurs’ networks with researchers
benefit their innovation.
H 6. Education affects innovation, in that university educated entrepreneurs, compared to less
educated entrepreneurs, create more innovation.
H 7. The effect of networking upon innovation depends on education, in that the benefit of networking
for innovation is enhanced if the entrepreneurs are university educated.
Support for these hypotheses is the starting point for considering embeddedness in society.
This coupling among education, innovation and networking with researchers is embedded in the
institutional context of the national system of universities (Etzkowitz 1998, 2003). Like above for the
coupling of teaching with entrepreneurship, we here consider the institutional quality of the
universities in a country in terms of providing entrepreneurship education. The institutional quality
matters for networking between researchers and entrepreneurs (Etzkowitz and Leydesdorff 1999,
2000), and matters for the benefit of networking for innovation (Schøtt and Sedaghat 2013). The
institutional quality of the universities in a country expectedly enhances the benefits of the coupling:
HI 3. Institutional quality moderates the coupling between education and networking, in that the
benefit of university education of entrepreneurs for their networking with researchers is enhanced by
quality of universities in the country.
HI 4 Institutional quality moderates the effect of networking upon innovation, in that the benefit of
entrepreneurs’ networking with researchers for their innovation is enhanced by quality of universities
in the country.
HI 5. Institutional quality moderates the effect of education on innovation, in that the benefit of
university education of entrepreneurs for their innovation is enhanced by quality of universities in the
country.
HI 6. Institutional quality moderates the effect of education upon impact of networking on innovation,
in that quality amplifies enhancement of university education of entrepreneurs for benefit of their
networking for their innovation.
These hypotheses around networking with researchers are depicted in Figure 2, where the individual
level effects are drawn as the four arrows left to right, and the institutional effects are the four vertical
arrows.
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Figure 2. Hypothesized effects around entrepreneurs.
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3 Research design and data
Investigating behavior of persons, and specifically entrepreneurs, as influenced by national institutions
calls for data at two levels: individuals in countries. The design is to analyze representative samples of
persons and entrepreneurs in representative samples of countries, surveyed in the Global
Entrepreneurship Monitor, GEM (www.gemconsortium.org). The data from GEM are increasingly
subjected to strict quality controls and increasingly used for research on entrepreneurial activity
around the world (Bosma 2013).
3.1 Sampling
GEM uses two-stage sampling, first selecting countries and then sampling adults within each selected
country (Reynolds et al 2005). The self-selected countries are approximately representative of the
countries around the world, and adults are approximately randomly sampled within each selected
country, so the findings can be generalized to the people and entrepreneurs in the societies around the
world. For analyzing the coupling of university education to entrepreneurial careers, the sample is
1,256,489 adults, who reported on their education, careers, etc., in the adult population surveys since
2014 in 100 countries. For analyzing the coupling of research to work by entrepreneurs, the sample is
the subsample of 55,588 entrepreneurs in 68 countries, who reported on their networking with
researchers.
3.2 Measurements
Education of a person is here measured dichotomously as university-educated or not.
Competence is a formative index, the mean of four dichotomous measures of entrepreneurial
self-efficacy, opportunity-alertness, risk-propensity, and role-modeling in form of knowing a starter.
Career of a person is here measured dichotomously as whether the person is owning-managing a
starting or operating business, or not, coded 1 and 0, respectively.
Networking between researchers and entrepreneurs is here measured dichotomously as whether the
entrepreneur is getting advice from a researcher or inventor, or not, coded 1 and 0, respectively.
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Innovativeness of an entrepreneur is measured as an index, the mean, of three numerical measures of
process innovation (newness of technology used), product innovation (newness to customers), and
unique specialization or monopoly (absence of competitors producing the same), ranging from 1 to 3.
Institutional quality of entrepreneurship education in the universities in a country is measured as an
expert rating obtained in the National Expert Survey conducted in GEM (www.gemcosortium.org; for
general methodological considerations, see Leydesdorff 2003). The experts stated their extent of
agreement versus disagreement with the following statements:
Colleges and universities provide good and adequate preparation for starting up and growing new
firms.
The level of business and management education provide good and adequate preparation for starting
up and growing new firms.
The vocational, professional, and continuing education systems provide good and adequate
preparation for starting up and growing new firms.
This measures the institutional quality at the national level, on a scale from 1 to 5, which is
hypothesized to influence behaviour at the level of the individual. This measure has proven
informative for analysing institutional influence on entrepreneurs’ innovation (Hovne et al 2014).
3.3 Control variables
Attributes of people and of businesses should be controlled for in the analyses. Control variables are
(details are available in the questionnaire; Global Entrepreneurship Research Association 2015):
Gender is coded 0 for female and 1 for male.
Age is measured in years.
Income is indicated on a three-point scale, from lowest third, through middle third, to highest third
within each national sample, coded 1, 2 and 3, respectively.
Motive for starting a business is measured in five categories: opportunity motive, necessity motive,
both motives, seeking opportunity while having a job, ‘other’ motive; dummies are used in analyses.
Phase is starting or operating, coded 0 and 1, respectively.
Sole ownership is a dichotomy for whether the entrepreneur is the sole owner or not, coded 1 and 0,
respectively.
Owners are number of owners who also manage the business, transformed logarithmically.
Firm age is years since beginning to provide compensation, transformed logarithmically.
Firm size is number of persons working for the business, transformed logarithmically.
3.4 Analytical technique: Hierarchical modeling
The two-level data on behavior of individuals influenced by an institutional characteristic of society
are most appropriately analyzed by hierarchical linear modeling (Raudenbush and Bryk 2002).
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4 Results
First, the coupling of entrepreneurship with university teaching and education is analyzed, focusing on
adults’ education, competence and careers, testing the hypotheses specified in section 2.1 and depicted
in Figure 1. Second, the coupling of entrepreneurship with research is analyzed, focusing on
entrepreneurs’ networking with research as this is affected by university education and as it affects
innovation, testing the hypotheses specified in section 2.2 and illustrated in Figure 2.
4.1 Adults’ education, competence and careers
The hypotheses about coupling of entrepreneurship with university teaching and education are tested
by analyzing the sample of adults. The correlations among variables describing the adults are all rather
low (not reported here), indicating that there is no problem of multi-collinearity in the analyses. First
we analyze competence and then we examine careers.
4.1.1 Adults’ competence affected by education and institutional quality
University teaching and education of people was hypothesized to benefit entrepreneurial competence,
Hypothesis 1. The effect of adults’ education upon their entrepreneurial competence is ascertained by
a hierarchical linear model (controlling for background characteristics and also for country), Table 1.
The effect of education on competence is positive, controlling for several individual attributes and also
for country, supporting Hypothesis 1. The effect of education on competence is quite notable, as
indicated by the standardized coefficient.
Table 1.Competence of adults, depending on education and institutional quality.
Hierarchical linear model, based on 1,256,489 adults in 100 countries.
Main effects
Interaction effect
Metric
Standardized
Metric
Standardized
coefficient
coefficient
coefficient
coefficient
Education
.050 *** H1
.079 *** H1
-.010 #
.079 #
Institutional quality
.038
.032
.029 #
.031 #
Education * Institutional quality
.022 *** HI 1 .099 *** HI 1
Gender male
.082 ***
.133 ***
.082 ***
.133 ***
Income
.043 ***
.114 ***
.043 ***
.114 ***
Intercept
.280 ***
.027
.304 ***
.027
Country * Year
not listed
not listed
not listed
not listed
# Significance not tested (significance of main effect was tested in first model). * p < .05
** p < .005
*** p < .0005
Institutional quality was hypothesized to enhance the benefit of university education for competence,
Hypothesis HI 1. This hypothesis is tested by including the interaction of Education and Institutional
quality in the model, Table 1. The interaction effect is positive, supporting Hypothesis HI 1, i.e.
institutional quality in the society boosts entrepreneurial competence of university educated people.
The coefficient (for the product of the two standardized variables) is .099 which indicates that the
boost from institutional quality to the benefit of education for competence is actually quite notable.
4.1.2 Adults’ careers affected by education, competence and institutional quality
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Adults’ career – as entrepreneur or not – was hypothesized to be promoted by their competence,
hypothesis H 2, and also directly by their education, hypothesis H 3. This is tested by a hierarchical
model, Table 2.
The effect of competence on a career as entrepreneur is positive, controlling for individual attributes
and also for country, supporting hypothesis H 2. The effect seems quite large.
The effect of university education upon a career as entrepreneur is slightly negative (and significant,
due to the huge sample size), controlling for competence and other individual attributes and also
country. This is contrary to the hypothesized positive direct effect. Thus here is no support for
hypothesis H 3. Since the direct effect of education is negligible, the effect of education seems largely
mediated by competence (Cheraghi and Schøtt 2016).
Table 2.Careers of adults, depending on education, competence and institutional quality.
Hierarchical linear model, based on 1,256,489 adults in 100 countries.
Main effects
Interaction effect
Metric
Standardized
Metric
Standardized
coefficient
coefficient
coefficient
coefficient
Competence
.357 *** H 2
.274 *** H 2
.357 ***
.274 ***
Education
-.006 *** H 3 -.007 *** H 3 -.121 #
-.007 #
Institutional quality
-.027
-.017
-.043 #
-.018 #
Education * Institutional quality
.041 *** HI 2 .013 *** HI 2
Gender male
.049 ***
.061 ***
.049 ***
.061 ***
Age
.002 ***
.057 ***
.002 ***
.057 ***
Income
.028 ***
.057 ***
.028 ***
.057 ***
Intercept
-.048
.001
-.002
.001
Country * Year
not listed
not listed
not listed
not listed
# Significance not tested (significance of main effect was tested in first model).
* p < .05
** p < .005
*** p < .0005
The benefit of university education for a career as entrepreneur was hypothesized to be enhanced by
institutional quality, hypothesis HI 2. This is tested by including the interaction of Education and
Institutional quality in the model, Table 2.
The interaction effect is positive, supporting hypothesis HI 2, i.e. institutional quality in the society
boosts entrepreneurial careers of university educated people. The boost, though, is small (as indicated
by the .013 coefficient for the product of the two standardized variables).
In short, university teaching is coupled with entrepreneurship in the ways that education promotes
entrepreneurial competence and thereby promotes entrepreneurial careers (without a direct effect on
careers), and this coupling is enhanced by the institutional quality of the entrepreneurship education at
the universities in the country.
From this analysis of people’s enactment of the coupling of entrepreneurship with universities’
teaching and education, we turn to analyze entrepreneurs’ enactment of the coupling.
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4.2 Networking between researchers and entrepreneurs: affected by education and affecting
innovation
The correlations among variables describing the entrepreneurs are all rather low (not reported here),
indicating that there is no problem of multi-collinearity in the analyses. We first analyze how
networking is affected by education, and then analyze how networking affects innovation.
4.2.1 Entrepreneurs coupling university education and research
University education is coupled with research when entrepreneurs with university education are
networking extensively with researchers, as was discussed in the above theoretical review.
Entrepreneurs’ networking with researchers was hypothesized to benefit from education, hypothesis H
4. This is tested by a hierarchical model, Table 3. The effect of education upon networking is positive,
supporting Hypothesis H 4. The benefit of education for networking is of quite notable magnitude,
only a couple of firm characteristics appear to have larger effects.
Table 3. Networking dependent on education and institutional quality. Hierarchical linear model.
Motive has opportunity as reference, to which each other motive is compared.
Hierarchical model, based on 55,588 entrepreneurs in 68 countries.
Main effects
Interaction effect
Metric
Standardized
Metric
Standardized
coefficient
coefficient
coefficient
coefficient
Education
.029 *** H 4
.054 *** H 4
-.020 #
-.054 #
Institutional quality
-.017
-.022
-.023 #
-.023 #
Education * Institutional quality
.018 * HI 3
.011 * HI 3
Competence
.020 ***
.023 ***
.020 ***
.022 ***
Gender male
.014 ***
.027 ***
.014 ***
.027 ***
Age
.000
.003
.000
.003
Income
.004 *
.011 *
.004 *
.011 *
Motive: necessity
-.013 ***
-.025 ***
-.013 ***
-.025 ***
Motive: both opport. and neces. -.014 ***
-.018 ***
-.014 ***
-.018 ***
Motive: in job, pursue opport.
-.001
-.001
.000
-.001
Motive: other
.023 ***
.015 ***
.022 ***
.015 ***
Phase operating
-.024 ***
-.045 ***
-.024 ***
-.045 ***
Sole owner
-.012 *
-.022 *
-.012 *
-.022 *
Owners
.033 ***
.071 ***
.033 ***
.071 ***
Firm age
-.004 *
-.017 *
-.004 *
-.017 *
Firm size
.019 ***
.069 ***
.019 ***
.069 ***
Intercept
.096 *
.010
.113 *
.010
Country * Year
not listed
not listed
not listed
not listed
# Significance not tested (significance of main effect was tested in first model).
* p < .05
** p < .005
*** p < .0005
Institutional quality was hypothesized to enhance the benefit of university education for networking,
hypothesis HI 3. This is tested by including the interaction of Education and Institutional quality in the
model, Table 3. The interaction is positive, supporting hypothesis HI 3. The boost, though, seems
rather small. But it is a boost that is added to the already positive benefit of university education for
networking.
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4.2.2 Entrepreneurs’ innovation affected by their education and networking with researchers
The coupling among education, research and entrepreneurship was hypothesized to promote
innovation in several ways.
Entrepreneurs’ innovation was hypothesized to benefit from networking with researchers, hypothesis
H 5, and university education, hypothesis H 6. This is tested by a hierarchical linear model, Table 4.
The effect of networking on innovation is positive, supporting hypothesis H 5. The benefit is of quite
notable magnitude, only firm-age has a stronger effect.
The effect of university education on innovation is positive, supporting hypothesis H 6. The direct
effect of education, when controlling for other attributes of the entrepreneur and the business, is small.
The direct effect of education is small partly because education has several indirect effects, through
mediating variables. Notably, education promotes competence, opportunity-motive, and large
firm-size, which in turn promote innovation.
Table 4.Innovation dependent on education, networking and institutional quality.
Hierarchical linear model, based on 55,588 entrepreneurs in 68 countries.
Motive has opportunity as reference, to which each other motive is compared.
Main effects
Two-way interactions
Three-way interaction
Standar-di
Standar-di
Standar-di
Metric
Metric
Metric
zed
zed
zed
coefficien
coefficien
coefficien
coefficien
coefficien
coefficien
t
t
t
t
t
t
Networking
.099***H .053***H
-.026 #
-.048 #
-.071 #
-.048 #
5
5
Education
.026***H .025***H
.023 #
.025 #
.013 #
.025 #
6
6
Networking
*
.048**H7 .012**H7 .150 #
.012 #
Education
Institutional quality
.060
.042
.056 #
.041 #
.055 #
.041 #
Networking * Institut.
.037* HI .006* HI
.053 #
.007 #
q.
4
4
Education * Institut. q.
.000 HI 5 .000 HI 5 .003 #
.000 #
Network * Educ *
-.037 HI 6 -.003 HI 6
Inst.q.
Competence
.052 ***
.031 ***
.051 ***
.031 ***
.051 ***
.031 ***
Gender male
-.017 *** -.018 *** -.017 *** -.017 *** -.017 *** -.017 ***
Age
-.001 *** -.017 *** -.001 *** -.017 *** -.001 *** -.017 ***
Income
-.010 *** -.017 *** -.010 *** -.017 *** -.010 *** -.017 ***
Motive: necessity
-.052 *** -.052 *** -.052 *** -.052 *** -.052 *** -.052 ***
Motive: opport. and
-.040 *** -.028 *** -.040 *** -.028 *** -.040 *** -.028 ***
nec.
Motive: in job, pursue
-.001
.000
-.001
.000
-.001
.000
op
Motive: other
-.021
-.008
-.021
-.008
-.021
-.008
Phase operating
-.036 *** -.036 *** -.036 *** -.036 *** -.036 *** -.036 ***
Sole owner
-.026 **
-.026 **
-.025 **
-.025 **
-.025 **
-.025 **
Owners
.031 ***
.035 ***
.030 ***
.035 ***
.030 ***
.035 ***
Firm age
-.070 *** -.170 *** -.070 *** -.169 *** -.070 *** -.169 ***
Firm size
.020 ***
.039 ***
.020 ***
.039 ***
.020 ***
.039 ***
Intercept
1.483 *** .009
1.494 *** .008
1.497 *** .008
Country * Year
not listed not listed not listed not listed not listed not listed
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# Significance not tested (significance of effect was tested in earlier model in table).
** p < .005
*** p < .0005

* p < .05

University teaching and research were also theorized to be coupled in the way that university educated
entrepreneurs will benefit especially much from networking with researchers. Specifically, we
hypothesized that university education will enhance the benefit of networking for innovation,
hypothesis H 7. This is tested by including the interaction of Networking and Education, as a two-way
interaction in the model, Table 4.
The interaction of Networking and Education has a positive effect on innovation, supporting
hypothesis H 7. This joint additional effect of networking and education seems small, but it should be
borne in mind that this boost adds to the already positive separate effects of education and networking.
The entrepreneurs’ behavior – networking and innovation – is embedded in the institutional
framework provided by the universities in the country.
Institutional quality was hypothesized to enhance the benefit of networking for innovation, hypothesis
HI 4, and also enhance the benefit of university education for innovation, hypothesis HI 5. This is
tested by including the interaction of Networking and Institutional quality and the interaction of
Education and Institutional quality, as two-way interactions in the hierarchical linear model, Table 4.
The interaction of Networking and Institutional quality positively affects innovation, supporting
hypothesis HI 4. The boost seems small, but it should be remembered that this boost is added to the
already considerable benefit of networking for innovation.
The effect of the interaction of Education and Institutional quality is not significant. So there is no
support for hypothesis HI 5.
The coupling of university education and research is embedded in the institutional framework
provided by the universities in the country; indeed, this coupling is the institutional core of the
universities around the world.
The institutional quality was hypothesized to enhance the usefulness of university education for the
benefit of networking for innovation, hypothesis HI 6. This is tested by including the interaction of the
three: Networking, Education and Institutional quality, as a three way interaction in the model, Table
4.
The effect of this three-way interaction is not significant, so the evidence does not support hypothesis
HI 6.
In short, the coupling among education, research and entrepreneurship tends to promote innovation.
5 Conclusions
The study has addressed the twin research questions,
- How is university education coupled with entrepreneurship in form of university graduates’
business competence and pursuit of entrepreneurial careers, and is this coupling enhanced by the
institutional quality of entrepreneurship education in the universities in the country?
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- How is university research coupled with entrepreneurship in form of networking between
researchers and entrepreneurs, especially university educated entrepreneurs, and is this coupling
enhanced by the institutional quality of entrepreneurship education in the universities in the country?
This concluding section summarizes, considers contributions, limitations, policy, and also future
research.
5.1 Summary of findings
University teaching was found to be coupled with entrepreneurship in the ways that university
education promotes careers in entrepreneurship, mainly through building entrepreneurial competencies
in university students. This coupling is enhanced by the institutional quality of entrepreneurship
education in the universities in the country. Research was found to be coupled with entrepreneurship
in the ways that entrepreneurs are networking with researchers for advice, especially if the
entrepreneurs are university educated, and this networking promotes innovation. Also this coupling is
enhanced by the institutional quality of entrepreneurship education in the universities in the country.
These findings have the rare quality of being generalizable globally, to the ordinary adults and the
entrepreneurs in the diverse societies around the world, with their diverse of institutional quality of
universities.
5.2 Contribution of the study
The major contribution of this study is to provide a global two-level account of the coupling of the
classical university functions of teaching and research to entrepreneurial endeavors, at the level of
individual persons and entrepreneurs, as these couplings vary around the world, influenced by a
society-level institution, namely the institutional quality of entrepreneurship education in the
universities in the country.
The Triple Helix of university-industry-government relations (Etzkowitz 2015) was here modeled as
the academic functions of teaching and research coupled with entrepreneurial endeavors and coupled
with a national institutional characteristic that is subject to government policies, so otherwise mimetic
isomorphic processes are also modified by local social institutions. The study thereby contributes to
the understanding of the Triple Helix.
The study has concretized the spillover from universities to entrepreneurship and innovation. The
study thereby contributes to spillover theory (Acs et al 2013).
The study also concretized the technology transfer from universities to production. The study thereby
contributes to understanding technology transfer (Link et al 2013).
The study examined a form of academic entrepreneurship. The study thereby contributes to
understanding academic entrepreneurship (Shane 2004).
The study examined entrepreneurial universities. The study thereby contributes to understanding
entrepreneurial universities (Guerrero et al 2014a, b),
The study examined how innovation is pursued by entrepreneurs. The study thereby contributes to
understanding national innovation systems (Nelson 1993),
252

The study examined people’s pursuit of entrepreneurial endeavors, in national context. The study
thereby contributes to understanding national systems of entrepreneurship (Acs et al 2014).
The study examined how people pursue entrepreneurial endeavors, in the context of society. The study
thereby contributes to understanding entrepreneurial society (Audretsch 2007).
5.3 Limitations
The virtues of a global analysis comes come with a tradeoff in detail. Detail is limited at the
micro-level of the individuals, where only few aspects of behavior are analyzed, and with crude
measures. Detail is limited at the meso-level of universities, which are not a unit of analysis here.
Detail is limited at the macro-level of societies, where only one institutional characteristic is analyzed.
5.4 Policy implications
The analyses demonstrate how universities, through both their classical functions of teaching and
research, benefit entrepreneurship, both in the way of university graduates pursuing careers as
competent entrepreneurs, and in the way that entrepreneurs network with researchers for the benefit of
innovation. These benefits vary considerably from country to country, depending on the institutional
quality of the national educational system, which is subject to policy, as promulgated by globally
operating organizations such as OECD (2012), and by an army of Triple Helix researchers.
5.5 Future research
Two kinds of coupling have been examined here, the coupling of university teaching to the
entrepreneurial vocation and the coupling of university research to entrepreneurs’ innovation, but the
coupling between universities and entrepreneurship takes many other forms, that deserve investigation.
Further research can feasibly, also with the data from GEM, examine how coupling of
entrepreneurship with university education and research is partly a process of mimetic isomorphism,
also promoted by the Triple Helix conferences (Etzkowitz et al. 2000), as a global regime that is
promoting institutionalization of academic entrepreneurship around the world (Wright 2014), but also
influenced by local institutional framework conditions, e.g. the institutional support for networking
(Zahra and Wright 2011), and the institutional arrangements for formal and informal technology
transfer (Audretsch et al. 2014).
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Abstract：This article describes the interaction of initiatives between government, businesses and
universities (Triple Helix) to enable the generation of new enterprises, the growth of more competitive
through innovation and therefore the economic and social development in the south region of Brazil, a
developing country. This case study, conducted in four stages, focuses on the results of the
implementation of the Innovation Agency of the UTFPR (Federal University of Technology – Paraná).
In the first stage, the researchers looked for organizational structures of national and international
reference institutions. In the second stage, they applied interviews with managers in the departments
of Business Relationships and Community. In the third stage, they performed on-site visits of the
management of intellectual property environments in a multi-campus university, with temporal
analysis from 2004 to 2014, and in the fourth stage, they focused on the analysis management reports
of the Dean of Business and Community Relations, Innovation agency and its 13 Technological
Innovation Centers (NITs) decentralized in each campus of UTFPR. The main results of the
implementation were: establishment of Intellectual Property management procedures (PI),
Entrepreneurship, Technology Transfer, events, projects and programs to meet the demand of the 13
campuses; review of the organizational structure; support for submission of fundraising for projects
by development agencies; development and adoption of the Innovation Incubators operating rules, the
UTFPR Technology Hotels (pre-incubators); the regulation of the UTFPR Science and Technology
Park; and the establishment of partnerships between the UTFPR and private enterprises, according to
the Business Innovation National Policies.
Keywords: Triple Helix, Innovation Habitat, Entrepreneurship, Innovation.
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1. Introduction
In the dynamics of innovation, Etzkowitz and Leydesdorff (2008) propose a triple helix model in
which there is a relationship among governmental institutions, universities and the industry sector. The
elements of the triple helix can be articulated to disseminate knowledge, and to generate and to
provide information aimed for innovative entrepreneurial culture as well as for enabling the
development new technologies in universities (with government support) and the transfer of
innovation to industry (RASOTO et all, 2010).
In Brazil, a national law was approved to stimulate collaborative research between private and public
sectors in 2004 (Law 10.973/04). Article 16 provides that Science and Technology Institutions should
have a Technology and Innovation Core (NIT – Technological Innovation Centers) in order to manage
their policy innovation (alone or with other NITs).
These Innovation Centers, called Innovation and Technological Habitat Agencies (HIT – Habitats de
Inovação Tecnológica in Portuguese), independently of conceptual types, aim at economic and social
development of the environment in which they live, by promoting a culture of innovation,
competitiveness of companies and institutions which, in turn, generate knowledge through the
interactions with universities and the public and private sectors (RASOTO, 2006).
Therefore, the Innovation and Technological Habitats (HITs) assume a strategic role in generating
regional economic development, as they provide spaces for the exchange of knowledge, production
practices and continuous interactions between the various innovation actors (companies, universities
and governmental agents). In fact, the Technological Innovation Centers must have specialized teams
in managing patent applications, software registers and other trademarks with the mission to take care
of protection and negotiation of intellectual property arising from university research providing
support for the partnership between universities and enterprises and other organizations social and
governmental (LIMA, RASOTO, ALBERTON, 2009). However, most of the Brazilian universities
continue to train students to work as company employees, while education focused on developing
entrepreneurship skills is only at the backstage.
In this context, this article presents the results of research at the Federal University Technological of
Paraná focused on its Technological Innovation Habitat (HIT); Innovation Agency (AGINT); Hotel
Technology (HT); Innovation Incubator (IUT); Science and Technology Park (PCT); and Junior
Companies (EJ – Empresas Juniores).
2. Methodological procedure
The unit of analysis is the Federal University of Technology - Paranáwhich has its origin in 1909 as a
School for Craftsmen, inaugurated in Paranáin 1910, being transformed in 1978 in Federal Center of
Technological Education of Paraná (formerly known as CEFET-PR), and in 2005 was transformed
into the Federal University of Technology - Paraná (UTFPR) as a result of achieving national levels
of education and research indicators, together with extension programs and strong relationship with
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the business community. With extensive coverage in ParanáState (in the Southern region of Brazil),
UTFPR has a total of thirteen campuses distributed in the following cities: Apucarana, Campo Mourão,
Cornélio Procópio, Curitiba, Dois Vizinhos, Francisco Beltrão, Guarapuava, Londrina, Medianeira,
Pato Branco, Ponta Grossa, Santa Helena e Toledo, as shown in Figure 01:

Figure 01 - Location of campuses in ParanáState of the Federal University of Technology - Paraná
The organizational structure of UTFPR is composed by the Dean (Rector), 4 Pro-Rectors of Graduate
and Professional Education, of Corporate and Community Relations, of Research and Post-Graduate
Studies, and of Planning and Administration, 3 Directorate of Communication Management, of
Personnel Management, of Management of Institutional Assessment, Information Systems Department,
and Staff sectors at the Rectory. Additionally, each campus (of 13) mirrors the central structure with a
decentralized management. The area responsible for the management of Intellectual Property is the
Innovation Agency, which is connected to the Dean of Business and Community Relations
(PROREC).
It is noteworthy that the Agency of Innovation at the Federal University of Technology - Paraná
(AGINT), in addition to managing the intellectual property, also manages the Program for
Entrepreneurship and Innovation (PROEM) that has the dissemination mechanisms of the culture of
entrepreneurship and innovation, Technology Parks, technology-based incubators, Hotels Technology
(pre-incubators) as well as the junior companies linked UTFPR. The Innovation Agency aims to
identify opportunities and encourage innovation, supported by the Intellectual Protection and through
technology transfer (UTFPR Innovation Agency, 2007).
3. Case Study Description
Unlike the motivation of entrepreneurs from the private sector that is usually related to business
competitiveness and survival in the market, Rasoto et.al. (2014) observed that intrapreneurship in
public institutions is the search of providing quality services with interest of society, through the will
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to engage people. Entrepreneurship and intrapreneurship are both in a way linked to any innovation
habitat.
The Brazilian Law 10.973 of 02/12/2004, at Article 16, states that all institutions of Science and
Technology (ICT) should have a technological innovation nucleus (NIT), owned or in association with
other ICT, in order to manage its institutional policy innovation. Moreover, the same law also covers
the improvement of conditions of researchers, by promoting the relationship between ICTs and
businesses and the sale of services or rental of laboratories infrastructure for research and development
(R & D). (LABIAK; MATOS; LIMA, 2011, p. 27).
According to Lotufo (2009, p. 42) the responsibility of the NIT is to "ensure the maintenance of the
institutional policy to stimulate the protection of creations, licensing, innovation and other forms of
technology transfer; evaluate and rank the results arising from activities and research projects to meet
the provisions of the law”.
Rasoto et. al. (2014) made a comparison between national and international higher education
institutions about innovation and Intellectual Property. The international universities surveyed were:
Massachusetts Institute of Technology and the University of Oxford. Brazilian universities were
chosen according to their contribution to the national scene in the number of patent applications, to
perform the comparison was used a study by the INPI. The selected national universities were:
UNICAMP (1); UFMG (2); UFSCar (9); USP (4th) and UTFPR (28), was mainly analyzed the
structure of these NIT, what your goals and strategic actions, as well as programs aimed at
encouraging R & D, Intellectual Property, and Entrepreneurship. As a result, they proposed a
centralized organizational structure in Dean of Business and Community Relations (PROREC) with the
Innovation Agency of the implementation responsible for managing the intellectual property of the
university which operates the entrepreneurship, technology transfer and innovation related activities.
The structure has decentralized management in each of the 13 campuses of the University through the
Office of Business and Community Relations (DIREC) with the following areas: i) the Intellectual
Property Division, ii) the Division for Entrepreneurship and Innovation at the pre-incubation
mechanisms, incubation and the inclusion of junior companies, as can be seen in figure 2.
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Figure 2: DIREC structure on each campus - UTFPR
Source: UTFPR, 2014
Each DIREC aims to promote and strengthen the interaction between university, businesses and the
community. It also aims to integrate knowledge, needs and results; to transform knowledge into market
solutions; to provide resources seek technologies and to make them accessible.
The Technology Innovation Center (NIT) of UTFPR is composed of the group involving the
Department for Support and Technological Projects which already has the division of Technological
Projects and Support Division, and Intellectual Property Consulting Division, the Entrepreneurship and
Innovation Division, the Hotel Technology sector, the Incubator of Technological Innovations sector,
and the Junior Company sector.
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With respect to Intellectual Property indicators of UTFPR, the frame 1 and graph 1 show the intellectual
property generated in UTFPR by year. The significant increase from ten IP (Intellectual Property) in
2007 to a backlog of eighty-two deposits and 17 Intellectual Property records by 2014, including two
green patents granted by the INPI (technologies that have been developed through projects of hosted
companies in the Technology Hotel of the campus at Dois Vizinhos City program of Green Patent of
INPI). This increase is due to the spread of intellectual property culture as a competitive factor.
In UTFPR, there is an Intellectual Property Evaluation Committee (COAPI) which aims to assess the
institutional interest of PIs requested by researchers seeking to transfer technology. Thus, not all that is
required for intellectual property protection is carried out by the Agency for Innovation.
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Table 1 - Indicators of applications for intellectual property for part of the year 2002-2014.
Source: Innovation Agency Documents UTFPR (2014)
Regarding the Entrepreneurship and Innovation Program (PROEM), table 2 presents the results of
Technology Hotel UTFPR considered a pioneer in Brazil as a pre-incubation program. It has enabled,
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since its deployment in UTFPR, the inclusion of more than 100 companies, with innovative potential,
within the market or other Paranáincubators.

Table 2: Number of Projects Companies in technological hotels and number of participants
Source: Annual Report 2014 UTFPR of the 13 campus of UTFPR, only Santa Helena and Guarapuava
lack Technological Hotel. Table 3 shows the amount of hosted companies in the Innovation Incubators
in five UTFPR campus: Curitiba, Cornelio Procópio, Ponta Grossa, Medianeira and Pato Branco.

Table 3: number of incubated companies Source: Annual Report 2014 UTFPR
The information technology and services are the main areas for the development of new products.
Some of the incubated companies are: MotoAR (Motorcycles for Device Development); GEMPE
(Software Development and Licensing); Metha (Project Management Engineering); MERCAFÁCIL
(Information Technology and Management); BCAMP (General); Saifer (General); EXA-Industrial
Automation and Machinery Ltd. (Automation); and FTP Info (Information Technology).
Another mechanism is the Junior Enterprises (NEJUT). UTFPR supports the implementation and
consolidation of new junior companies at the University premisses. The objective of the junior
companies, as described in their mission statement, is to develop people professionally by providing
business experience through: i) performing projects and services in the undergraduate area of the
course to which the junior company is linked; ii) carrying out projects and services primarily to micro
and small enterprises and third sector, during start-up phase, or to individuals, aiming at the
development of society; iii) promoting entrepreneurship of its members. Table 4 presents the junior
companies by campus and course.
.
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Table 05: Junior Companies Source: Annual Report 2014 UTFPR
It is noteworthy that the junior companies are organized as a civil society composed of duly enrolled
students on university degree courses. UTFPR currently has 17 junior companies including 15 of
engineering courses and two other areas like design and multidisciplinary.
The Training and Dissemination of Enterprise Culture by the campus UTFPR had a significant activity
in 2014 with more than 90 events, in all the thirteen campus, involving 67,664 participants.
With all this diversity of support mechanisms and encouraging entrepreneurship, intellectual property
and innovation, the Agency of the Innovation of UTFPR needed to carry out: i) the implementation of
annual reports of the Innovation Agency; ii) establishment of Intellectual Property management
procedures (PI), Entrepreneurship, Technology Transfer, events, projects and programs to meet the
demand of the 13 campuses; iii) review of the organizational structure; iv) support for the DIRECs of
project submissions to fundraising for development agencies, including CERNE, SEBRAE,
ANPROTEC, the Araucaria Foundation, Entrepreneurial Education, among others; v) preparation and
approval of the operating rules of the Innovation Incubator, the Technological Hotels (pre-incubators)
UTFPR and the regulation of the Science and Technology Park of UTFPR; vi) establish partnerships
between the University, companies within the Innovation National Policies.
4. Indications for future research
Among future research suggestions are studies on the development stage of the graduated companies
in UTFPR innovations incubators receiving government funds versus companies not granted
governmental resources for development of their technology projects. It is also suggested focusing on
the PI analysis with their respective technology transfer. As a final remark, one can see the need for
continued encouragement in management, dissemination of entrepreneurial culture, intellectual
property and innovation with the internal and external community of the University providing
opportunities for innovation habitats with mechanisms for the generation of new technology-based
companies, growth and consolidation of technology-based companies of incubators and technology
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parks with support for research, development and innovation of new products, processes and services
as well as the specialization of work to increase the transfer of UTFPR technologies indicating the
importance of effective relationship between the three agents innovation university, business and
government (Triple Helix) within the public policy of the country with a view to competitiveness and
economic and social development of the region and the country.
The authors thank the Araucaria Foundation for the support for submission and conduct of this
research.
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Abstract: A detailed case study on Huazhong University of Sc ience and Technology which can
represent the development process of higher education since the founding of New People’s Republic of
China will be adopted in this paper. The history of which the key stage of development and
corresponding organizationa l characteristics, mode of management will be examined from the
perspective of organizational management. Especially, the transition stage from traditiona l mode to
entrepreneurial mode will be mainly focused on. Through extensive fieldwork and in-depth interviews,
rich first-hand materia l has been obtained to support this research. For that, the Grounded Theory will
be used to extract the five core elements of organizationa l transformation that are entrepreneurial
goals, entrepreneurial opportunities, entrepreneurial resources, entrepreneurial teams and
entrepreneurial culture respective ly, which stand for the particular entrepreneurial response from
China. Then, the theoretical mode l named model of entrepreneurial management in entrepreneurial
university based on these elements will be constructed through the analysis of the interaction
relationships between these elements in the description of the true, unique historical events.
This theoretical mode l will be expected to achieve these functions as follows: 1. It can confirm the
existence of entrepreneurial university and reveal its unique manageria l pathways of transformation in
China. 2. This mode l will provide a recognition mode l for judging whether a university is
entrepreneurial or not from its thinking of management and logic of behavior from the perspective of
management, which is a useful supplement to the existing criteria for indentifying. 3. This model helps
the policy makers in entrepreneurial universities identify the right opportunities in line with the
universities’ developmenta l rationa lity (interna l developmental logic) that what the universities are
supposed to do, what the universities can’t do, to ensure that the independent academic attributes and
the boundary between university and industry to prevent universities from becoming complete
commercial organizations, just as most people worry about at present. 4.To some extent, this mode l
reveals the unique mechanism of organizationa l management and the way of operation in
entrepreneurial universities. Overall, this research is expected to contribute to the development of
theory in this field. The mechanism of entrepreneuria l management in universities will be attempted to
be clarified. Meanwhile, this mode l will be a modification and deduction of the existing theory of
entrepreneurial venture in enterprises, trying to expand the scope to expla in a series Of entrepreneurial
universities.
Ke ywords: Entrepreneurial University; Pathways; Transformation of managerial mode; Theoretical
model.
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Methodology and data: Huazhong University of Science and Technology will be examined in this
study, which is also a comprehensive university with engineering sc ience tradition, located in central
China, and has been managed directly by the Ministry of Education. (There is a tradition deeply rooted
in China that government manages a number of key universities directly for two reasons, involving the
impact of the collectivist culture and limited resources. Taking "985 Project", "211 Project" for example,
government directly manages them not only because they are important but also because of the limited
national resources, and must be prior to fund a few universities with a better future in the government’
opinions to set good examples for others and lead them to develop more quickly in the right direction
and path.)
Huazhong University of Sc ience and Technology is such a key university under the direct management
of central government and with funding priorities, according to the planning of the Ministry of
Education, this university will realize the aim to build a world-renowned first-class universities in the
middle of this century. Even though with a limited history of 62 years (established in 1953 ) and central
China where it is located, of which the regiona l economic is less developed, with a better academic
development potentia l, in a lmost a ll the domestic key university rankings, the university always rushes
into top ten, so this university is the promising aggressive research universities in government’
perspective.
Huazhong University of Science and Technology is such a new style of university established since the
founding of People's Republic of China (built emulating the Soviet mode l),built in order to meet
the needs of national economic construction and active ly responds to nationa l call and the needs of
development, and consist with the pace of development of the country's politics and economy, which is
also treating its services and contributions to the national economy, the political construction as
responsibility and premise of development of its own. Therefore, the development of Huazhong
University of Science and Technology will best reflect the picture of Chinese universities to respond to
country's needs so that its development and achievements are known as the "miniature" of the new
China in higher education. Not only can the possibility of existence of the entrepreneurial university be
known but also the evolution path of the entrepreneurial university can be revealed in China to study it .
The techniques for analyzing the data based on case study are the time sequence analysis method and
logic mode l. According to the time sequence analysis method, the data have been processed according
to the time order, in which a detailed chronology and me moranda with 200,000 words has been
prepared. According to logic mode l, a clear “chain of causation” within the events occurring in a
period has been got, and then the pattern been matched through comparative analysis of the observed
events and predicted events in theory. At the same time, the material from 105 interviews has been
progressively encoded in the use of grounded theory and five core elements of organizationa l
transformation have been extracted
that are entrepreneurial goa l, entrepreneurial opportunity, entrepreneurial team and entrepreneurial
culture respectively.
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Rese arch focus and findings: A detailed case study on Huazhong University of Science and
Technology which can represent the development process of higher education since the founding of
New People’s Republic of China will be adopted in this paper.The history of which the key stage of deve
lopment and corresponding organizational characteristics, mode of management will be examined from
the perspective of organizationa l management. Especially, the transition stage from traditiona l mode to
entrepreneurial mode will be mainly focused on. Through extensive fie ldwork and in-depth interviews,
rich first-hand material has been obtained to support this research. For that, the Grounded Theory will be
used to extract the five core elements of organizational transformation that are entrepreneurial goals,
entrepreneurial opportunities, entrepreneurial resources entrepreneurial teams and entrepreneurial
culture respectively, which stand for the particular entrepreneurial response from China. Then, the
theoretical mode l named mode l of entrepreneurial management in entrepreneurial university based on
these elements will be constructed through the analysis of the interaction relationships between these
elements in the description of the true, unique historical events. This theoretical model will be expected
to achieve these functions as follows: 1.It can confirm the existence of entrepreneurial university and
reveal its unique manageria l pathways of transformation in China. 2. This model will provide a
recognition mode l for judging whether a university is entrepreneurial or not from its thinking of
management and logic of behavior from the perspective of management, which is a useful supplement to
the existing criteria for indentifying. 3. This mode l he lps the policy makers in entrepreneuria l
universities identify the right opportunities in line with the universities’ developmenta l rationa lity
(interna l developmenta l logic) that what the universities are supposed to do, what the universities can’t
do, to ensure that the independent academic attributes and the boundary between university and industry
to prevent universities from becoming complete commercial organizations, just as most people worry
about at present. 4. To some extent, this mode l reveals the unique mechanism of organizationa l
management and the way of operation in entrepreneurial universities. Overall, this research is expected
to contribute to the development of theory in this fie ld. The mechanism of entrepreneuria l management
in universities will be attempted to be clarified. Meanwhile, this mode l will be a modification and
deduction of the existing theory of entrepreneurial venture in enterprises, trying to expand the scope to
expla in a series of entrepreneurial universities.
Conclusions and inte rpretations: Through the inspection of Huazhong University of Science and
Technology, we find out that the entrepreneurial practice of Huazhong University of Science and
Technology is in full compliance with the criteria of the entrepreneurial university. However, there are
different pathways of organizational transformation in Huazhong University of Science and Technology.
Five elements have been extracted rooted in the entrepreneurial practices of Huazhong University of
Science and Technology through Grounded Theory, which are entrepreneurial goals, entrepreneurial
opportunities, entrepreneurial resources, entrepreneurial teams and entrepreneurial culture respectively.
Through these five elements, Huazhong University of Sc ience and Technology has been changed into
an entrepreneuria l university by adopting entrepreneuria l management mode in which the way of
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thinking and action are opportunity-oriented not resource-oriented mode, just like the way of thinking
and action in business fie ld. However, the mode of entrepreneurial management in entrepreneurial
university is not exactly same as the mode in business field. It is even more particular for the university’s
specific missions and philosophy and its entrepreneurial goa l and culture. That is the main reason why
an absolute different mode l based on the action mechanism of these five core elements has been
constructed in this study.
Policy implications : The paper will he lp the policy makers clarify the development situation of
entrepreneurial university in China, which involves choosing the transformation paths and future
directions, and to achieve a good way of building entrepreneurial university in accordance with China's
nationa l conditions, such as constructing a suitable policy condition
through formulating laws and regulations to protect inte llectual property rights and promote technology
transfer.
Dire ctions for furthe r research: We acknowledge that this mode l is limited in explanation power.
Anyway, it has originated from single case and local practices in China. So, the universality and
explanatory of this mode l need to be tested and confirmed by multiple -case
study, especially internationa l cases, which expand from one case to a series of universities.
Pape r text:
1.

Introduction

In recent years, there has been a dramatic rise in entrepreneuria l activity at universities (Wright et al.,
2007), in the form of patenting, licensing, research joint ventures with private companies and the
creation of spin-off companies (Donald S. Siegel, Mike Wright and Andy Lockett, 2007). With the
development of spin-off companies and the university-based inte llectual property, the rise of
entrepreneurial university has never been a strange phenomenon. The phenomenon of entrepreneurial
universities has now become widespread within the advanced industria lized countries as well as
developing countries, and has attracted increasing policy attention (Robert J.W.Tijssen, 2006).MIT
has transformed into a typical entrepreneurial university driven by legislative changes, such as the
Bayh-Dole Act, to a large extent. Most European countries have now enacted legislation that is similar
to Bayh-Dole (OECD, 2003). Many of these research universities with science and technology
departments are now in this process of transition, in which an increasing number of units ‘at the
developmental periphery’ take the form of interdisc iplinary or transdisciplinary research centers
focusing on societal problems and pursuing entrepreneurial science to meet the needs of business
sectors (Clark,1998,2004). US and European universities have also established technology transfer
offices (henceforth, TTOs), which facilitate technological transformation through the licensing of a
university-based technology to an existing firm or new venture. Most entrepreneurial universities have
adopted new organizational structures and incentive policies to raise awarenessamong students and staff
(such as specialized professorships, entrepreneurship courses, supporting graduates in their start-up
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activities) (Robert J.W.Tijssen, 2006).So far, most of the policy debate and empirical ana lysis focused
on economics and impacts of entrepreneurial universities (such as patents, licenses and start-up firms),
or their technology transfer mechanisms and facilities (Robert J.W.Tijssen, 2006).
Even if so, the practices of entrepreneurial universities in the US and Europe are so different because of
the different tradition and culture. As for the differences, first, not all universities are needed to be
toward entrepreneurial university mode l. It indicates that progression towards the entrepreneurial
university ideal is highly context-dependent and may not be suitable for all universities. Their own paths
are based on existing university capabilities and unique operating context (Kevin Philpott, Lawrence
Dooley, Caroline O’ Reilly, Gary Lupton, 2011). The universities with science and technolog
departments are more like ly to become entrepreneurial (Robert J.W.Tijssen, 2006). Second, it has been
called into question that the concept of entrepreneurial university is a globa l phenomenon with an
isomorphic development path (Kevin Philpott, Lawrence Dooley, Caroline O’ Reilly, Gary Lupton,
2011).The start-up venture capital model of knowledge-based economic development predominates in
the US whereas a “learning mode l” based upon applying new technology to existing business is
dominant in Europe (Henry Etzkowitz, Patrik Asplurd, Niklas Nordman, 2001). This different
emphasis on growing the knowledge economy in the US and Europe is reflected in government policies
and programs (Henry Etzkowitz, Patrik Asplurd, Niklas Nordman, 2001).In Europe, the emphasis is on
upgrading existing firms through the infusion of new technology, often aided by consulting firms and
government (Henry Etzkowitz, Patrik Asplurd, Niklas Nordman, 2001). The results based on survey of
UK investigations in the physical and engineering sciences suggest that most academics engage with
industry to further their research rather than to commercialize their knowledge (Pablo D’ Este, Markus
Perkmann,2010). Meanwhile, in Europe, traditional programs educate ‘about zentrepreneurship’,
providing knowledge and information about key elements of entrepreneurship, but fail to create and
improve abilities and skills to implement entrepreneurial behavior in the real business environment. All
partic ipants in the entrepreneurship education process are expected to shift from traditiona l methods of
teaching to methods of learning which support entrepreneurial creativity and intuition. It demands not
only innovative approach to learning but also significant changes in the way universities operate.
Universities are expected to be entrepreneurial (Prof.dr Svetislav Paunovic, 2003). Despite differences,
commona lties emerge as universities make the transition from teaching to research institutions and
from “Ivory Tower” to entrepreneurial universities. These transitions are taking place at different rates
in various countries and regions, sometimes successively, other times simultaneously (Henry Etzkowitz,
Patrik Asplurd, Niklas Nordman,2001). In short, the US model and European model have their own
characteristics, which are the main popular models in the world. Of course, many characteristics of them
are the same. After all, the entrepreneurial university mode l originated from some same practice s above,
such as spin-off companies.
As for the American mode, professor Henry Etzkowitz defined it as:" the universities which have been
often encouraged by the policies of government and of which the faculties' growing interest in
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harvesting funds from the capita lization of knowledge made themselves closer to firms. From the
perspective of organization, its interest in knowledge is always closely linked with economic
applications in spirit." (Etzkowitz, 1999) What's more, the American method of knowledge commercia
lization, based on an entrepreneurial university, engaged in technology transfer through patents and firm
formation emerged in the early 20th century at MIT. The entrepreneurial academic model tied to venture
capital was transferred to Stanford in the early post-war, where it also had independent origins in the late
19th century (Etzkowitz,2002).Thus, an “assisted linear” mode l of innovation, an organizationa l
methodology for knowledge and technology transfer, was invented, with at least two key elements:
(1) a search mechanism, the technology transfer and licensing office, to identify potentially commercia
lizable knowledge that met the criteria for patent protection; and (2) the venture capital firm to provide a
financ ial and organizationa l support structure for the firm-formation process. The venture firm origina
lly provided both funding and business assistance. This latter function has, to some extent, devolved into
the incubator facility, an intermediary organization in between the transfer office and the venture firm.
Initia lly, both the technology transfer and venture capital functions were external to the
university;(Etzkowitz, 2002).
So, it is clear that the formation of the American mode extends from research to entrepreneurship
naturally. If wanted to take the change of entrepreneurship, it must be changed into research university.
Because the first variant of the entrepreneurial university is a shift towards research
universities.(Etzkowitz, 2005) In the US, the creating of entrepreneurial universities is tended to use a
linear process, that is, from teaching to research, and then to promote economic development (Etzkowitz,
2005). The reason for this is simple. The decline of federal support for academic research, coupled with
the federal policy changes noted above, have led some academic researchers to look e lsewhere for a
stable and available source of support for their work. A relative ly small number of professors, but
among them some of the most prestigious academic scientists, are forming firms to commercia lize and
support the ir research (Etzkowitz, 1983; Krimsky, 1988). In addition, some universities have
established contractual links with corporations to market research results produced within the university
and to sell knowledge gained by research done on contracts with commercia l firms. Universities have
entered into partnerships with private business entrepreneurs in order to finance the operation of the
university (Etzkowitz,1989). The university, and an increasing number of its faculty, have learned how
to pursue basic research in tandem with the capitalisation of knowledge (Etzkowitz, 1998). Even though
Max Weber, in his classic essay ‘Science as a Vocation’ (1946) argued that scholars would lose control
of the ir means of production as the scale of scientific instrumentation increased (Etzkowitz, 1998).
As for the European mode, professor Burton R.Clark described it as:"to actively explore and innovate on
how to do a good cause on its own. It seeks to make a substantive change in the organizationa l
characteristics, in order to win a more promising trend in the future; entrepreneurial university also
seeks to be the University of 'standing firmly on feet 'and hopes to be the key actor to act according to its
own cla ims(Clark,1998). The "entrepreneuria l" is a feature of many social systems, which is the
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characteristic of all the interna l colleges, research centers, departments all over the university.
"Entrepreneuria l" with the meaning of "cause" - the persistent efforts in the building work of university
requiring a lot of specia l events and energy. To take risks bravely is an important factor in the
entrepreneurial university under the situation that all the results haven't come out and been not clear yet
(Clark,1998) .
Visibly, the European mode has been sought to transformed into a self-regulating adaptive organization
dedicated to the academic cause.Therefore, the universities of a ll types and leve ls can and should
change into entrepreneurial universities. Clearly, the European mode is more emphasis on the
comprehensive change of entrepreneurship among a ll the faculties of the organization. Only the
operation mode l of the University has been changed from bottom-up, can it be called entrepreneuria l
university, of which the change is globa l. So, the European mode is more emphasis on the
entrepreneurial spirits, such as commitment to academic career, willing to sacrifice and persistent
efforts and so on. The path of evolution is nonlinear, and the universities of any type, any leve l, at any
stage of development can be changed into entrepreneurial university, the successful transitions of
University of Warwick in Europe (research university) and the University of Twente (technical
university) are good examples.
As we all know, the entrepreneurial university is an exotic flower growing at the balanced point of
market demands and academic tradition, pushed by the waves of academic capitalism, balanced by the
cultural tradition. Undoubtedly, even though all to be entrepreneurial universities, there are a variety of
evolution paths and personalized entrepreneurial performance. In other words, based on different culture
and tradition of running universities, there are different entrepreneurial university mode ls in every
country. However, has this branch of exotic flower which has long been deeply rooted sprout in the
foreign country also quietly speared out of the earth in China? This is a hot topic of debating and
focusing on currently, which involves the choices of the paths of transformation and future direction of a
considerable part of universities. To resolve the controversy not only help us more clearly grasp the
opportunity, but a lso face the future from reality more easily so that we can achieve a good way of
building entrepreneurial university in accordance with China's national conditions.
Facing the true sense of entrepreneurial university in the west, we instinctively ask: "in Chinese
universities, with entrepreneuria l practices or entrepreneurial activities, whether the possibility of the
'entrepreneurial university' really exists in China or not? This is a problem; with market demands,
without academic foundations, whether the possibility of the balanced point of the market and academic
really exists in China or not? This is another question; With foreign theory, local reality, could be really
exist ing, this is a problem; "Besides, we also know that: the nationa l cultura l traditions are different,
can the theory which speared out of different cultura l earth root in Chinese cultural soil, can the U.S.
standards be used to measure Chinese universities’ practices, this is the very problem that we can not
escape to solve the controversy. The pervasive diffusion of this entrepreneurial orientation justifies
larger-scale and more in-depth empirical studies focusing on entrepreneurial potential (Robert
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J.W.Tijssen, 2006). So, in this study, a theoretica l model will be constructed based on a detailed case
study from practice to theory, hoping the possibility of existence of the entrepreneurial university in
China will be found out from the entrepreneurial history of Huazhong University of Science and
Technology with a reputation of "miniature of higher education in China ". Meanwhile the evolution
path of Chinese mode will be witnessed.
2.

Methodology and data

Huazhong University of Sc ience and Technology will be examined in this study, which is also a
comprehensive university with engineering science tradition, located in central China, has been
managed directly by the Ministry of Education. (There is a tradition deeply rooted in China that
government manages a number of key universities directly for two reasons, involving the impact of the
collectivist culture and limited resources. Taking "985 Project", "211 Project" for example, government
directly manages them not only because they are important but also because of the limited nationa l
resources, and must be prior to fund a few universities with a better future in the government’ opinions
to set good examples for others and lead them to develop more quickly in the right direction and path.)
Huazhong University of Science and Technology is such a key university under the direct management
of central government and with funding priorities, according to the planning of the Ministry of
Education, this university will realize the aim to build a world-renowned first-class universities in the
middle of this century. Even though with a limited history of 62 years (established in 1953) and central
China where it is located, of which the regiona l economic is less developed, with a better academic
development potent ia l, in almost all the domestic key university rankings, the university a lways rushes
into top ten, so this university is the promising aggressive research universities in government’
perspective.
Huazhong University of Science and Technology is such a new style of university established since the
founding of Peoples's Republic of China (built emulating the Soviet mode l),built in order to meet the
needs of national economic construction and active ly responds to nationa l call and the needs of
development, and consist with the pace of development of the country's politics, economy, which is also
treating the ir services and contributions to the national economy, the political construction as
responsibility and premise of development of its own. Therefore, the development of Huazhong
University of Science
and Technology will best reflect the picture of Chinese universities to respond to country's needs so that
its development and achievements are known as the "miniature" of the new China in higher education.
Not only can the possibility of existence of the entrepreneurial university be known but also the
characteristics and evolution path of the entrepreneurial university can be revealed from one side in
China to study it.
The techniques for analyzing the data based on case study are the time sequence analysis method and
logic mode l. According to the time sequence analysis method, the data have been processed according
275

to the time order, in which a detailed chronology and memoranda with 200,000 words has been prepared.
According to logic mode l, a clear “chain of causation” within the events occurring in a period has been
got, and then the pattern been matched through comparative analysis of the observed events and
predicted events in theory. At the same time, the material from 105 interviews has been progressively
encoded in the use of grounded theory and five core elements of organizationa l transformation have
been extracted that are entrepreneurial goa l, entrepreneurial opportunity, entrepreneurial team and
entrepreneurial culture respectively.
3.

The core ele me nts of organizational transformation: e ntre pre neurial response from
Huazhong Unive rsity of Scie nce and Te chnology

From reviewing and examining the history of Huazhong University of Science and Technology, we find
out that since the late 80s of last century, Huazhong University of Science and Technology has
transformed into entrepreneurial model in response to the new demands of the academic capitalism, just
like other aggressive universities in the world, Whether the educationa l philosophy or thinking or
practices, significantly different from the past, began to actively transit. According to the grounded
theory, five core elements of organizationa l transformation have been extracted based on the
entrepreneurial practices of Huazhong University of Science and Technology as follows:
3.1. Entrepreneurial opportunity
As for the definition of entrepreneurship, in the past, “entrepreneurship” was defined as “creating a
firm”, but now, this definition has been expanded to all kinds of organizations,
which has been generally accepted. Jeffry A. Timmons considered it as “in fact, the core of
entrepreneurship emphasizes the change of the way to think and act.（Timmons, 2005）1William A.
Sahlman and Howard H. Stevenson hold that entrepreneurship is a way of management, it can
be defined as “to capture every opportunity regardless of there being resources available for use at hand
or not”.( Sahlman, Stevenson,2005) According to this, the meaning of “entrepreneurial opportunity” has
been beyond and it doesn’t only mean “business chance”.Josef. Schumpeter held that the real valuable
opportunities originated from the changes of external circumstances which can make people do what
they never did before, or promote them to do things in a more va luable way. From the generation princ
iple of entrepreneurial opportunities, it is easy to understand that entrepreneurial opportunity is a
situation in which context, the changes of technology, economy, society and population have the
potential to create new things. In the fie ld of business, Timmons generalized five forms of
entrepreneurial opportunities that were new products, new markets, new organizations, new
production methods and new materia ls. (Timmons, 2005）Therefore, in this study, another
five new forms of entrepreneuria l opportunities in the fie ld of academic entrepreneurship in
universities have been generalized that are new schooling ideas and philosophy of education, new
1 The definit ion of entrepreneurship has evolved over the past two decades fro m research at Babson College and the
Harvard Business School and has recently been the ,enhanced by Stephen Spinelli,Jr. ,the John Muller Cha irholder at
Babson College.
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managerial mode and mechanism, new managerial system, new service and product and new
distribution mechanism of resources, according to the characteristics of organization and interna l and
external circumstances.
3.1.1.

Changing schooling ideas: to establish the concept of academic entrepreneurship

Facing the growing market demands, a positive entrepreneurial change has been made from top to
bottom in this university. In educational philosophy and guiding ideology, we found a significant
transformation of the guiding ideology of it. The president of Huazhong University of Science and
Technology, academic ian Zhou Ji of Chinese Academy of Engineering organized all the leaders to
carry out a large-scale discussion of a new round of educationa l thought to provide effective guidance to
university’s development for the next stage through concluding experiences and exploring and
upgrading the theory based on the running practices of university-run enterprises to take the
advantage of disciplines. Through that discussion of educational philosophy among the main leaders,
the intrinsic link among the three functions of teaching, research and social services has been clarified
further and the new guiding ideology of " based on educating people, teaching, research, industry are the
three pillars and coordinately developing " has been established. Since then, the idea of schooling has
been transformed from "two centers" to three major tasks: ta lents training, research and high-tech
achievements industria lization" in this university.
3.1.2.

Providing new service and product: to be dedicated to knowledge commercialization

Since the mid-1980s of last century when academic capitalism wave has swept the globe, this university
has perceived the change and responded rapidly to market needs and made strategic adjustments. With
strong technological advantages, this university have innovated to combine with demands of market and
transformed technological achievements to create university-run enterprises, such as “HGL”, “NC
Central” and so on which are listed companies, deriving from advantageous disciplines. In 2011,
Huazhong University of Science and Technology got net profit of 384 million yuan RMB from the
transformation of sc ientific and technological achievements. In the output technology turnover rankings
from universities launched by “Nationa l Technology Market Statistics Annua l Report”, this university
a lways lies in the forefront.
However, academic capita lism makes nationa l policy tend to fund the subjects with high-tech
advantages instead of humanities and social Sciences. This university served social development
through the way of management consulting, education and training and so on according to the
characteristics of disciplines. For example, in Huazhong University of Science and Technology, the
arts building was almost set up through self-financ ing by each college and department of humanities
and social Sciences to fight for social donations, management consulting, education and tra ining. In an
interview with Party branch secretary of the Law School, she said with deep feeling:
"In terms of the development of law school, it has undergone the process from nothing to everything,
from small to large, from weak to strong. The building of law School was reconstructed through selfraise funding which was more than 300 million in over 400 million in total which was received
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through training service. Of course, this income could be distributed ourselves, but we haven’t. In
contrast, all the income has been used for the development of law school. So, we can say confidently that
o ur school has been created by ourselves through hard academic entrepreneurship2i.
3.1.3.

Changing the way of think ing in management: to establish the way of entrepreneurial

action and thinking
Through positive change, a significant transformation in the thinking of management and action has
taken place in Huazhong University of Science and Technology, which can be summarized in a short
word that " in the past, being given how much money, you should do how many things; at the present,
how many things you should do and how much money you should seek to catch it" To analyze it further,
this thinking can be understood as the transformation of the relation between "doing things" and " seek
money ", which reserves a deep-seated reason: "In the past, under the planned economy system, how
many ,what type of students you should cultivate, what research you should do, in spite of what topic
and how many projects, were arranged by the Ministry of Education in detail. Accordingly, a fixed share
of funding would be allocated to universities, what universities only should do is to receive the
arrangement and finish the task. In brief, how much money to be given was matched with what to be
done strictly. So it was said that "in the past, be ing given how much money, you should do how many
things ".
Nowadays, under the market economic system, the external environment has undergone tremendous
changes. The market demands which universities need to cope with increase day by day, in contrast, the
funding share from state’s allocation decrease sharply. So the universities not only need to meet the
endless needs but also have to struggle for more resources in the funding mode l with market
characteristics. In this way, the universities should meet the endless needs and get sufficient resources
through doing more "useful things" to support the universities’ development. Therefore, under the
present situation, what you should figure out first is the "useful things" that need doing to exchange for
resources so that what university "ought to do" can be done. Of course, what university "ought to do" are
the fundamental missions for a university’ surviva l and development, such as disciplinary development,
ta lents training and so on. Generally, the "useful things" and what university "ought to do" can be
combined rightly. In other words, the mode l of thinking and way of management now in Huazhong
University of Sc ience and Technology is to seek resources for grasping opportunities for development.
Through explanation, it is clear that Huazhong University of Sc ience and Technology has transformed
into entrepreneurial stage from a pathway of changing the management thinking and way in the wave of
academic capitalism, which is also known as entrepreneurial thinking: the logic of action to capture the
opportunity, even though without resources(William A Sahlman, Howard H.Stevenson, 2005). The
common entrepreneuria l thinking and spirit is the fundamental cause for which Huazhong University of
Sc ience and Technology can always quickly respond to changeable environment and go ahead among
the universities all over China. The IC Engineering Research Center of department of electronics has
been established by using the resources (including several hundred million dollars for start-up capital
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and a lot of social resources from industry) got and exchange for by professor Xuecheng Zou, the current
head of electronic department, through "se lling himself " (to be manager of the company) to the Intel
corporation under the condition that he had no penny. When I had a interview with the dean of School of
Public Affairs, Professor Xiaolin Xu commented through a typical example :
We have always relied on our own to establish and develop this school by support ourselves through
consulting and training without ask ing for the leader of this university for any money, which has also
promoted the development of discipline in Public Admin istration1
About this, the dean of Department of Philosophy, Professor Tingguo Zhang said proudly:
We develop our department by ourselves through consulting and educational training without getting
any penny from university2
3.2. Entrepreneurial resource
Compared with the traditiona l mode , the forms of entrepreneurial resources are still the same as
traditiona l educationa l resources under traditional management, but the way of integration and
allocation of resources is absolute ly different which follows the principle: to create and capture the
3

opportunity no matter how many resources already present in control. (Stevenson, 1984) Howard H.
Stevenson has been dedicated to studying the unique way how the successful entrepreneurs use
resources. He pointed out that it is a strategic decision-making issue that what kinds of resources are
required, when you need and how to get these resources. At the same time, the strategic decision-making
should accord with other driving forces of entrepreneurship. (Stevenson, 2005) He also pointed out that
what the entrepreneurs need to do is to strive to promote the development of the ir firms with minima l
resources at all stages of the process of entrepreneurship, and what they need to do is to control these
resources but not possess them. So the correct way to integrating resources should be: 1. Rely on our
own resources strategy, distributing and dealing with our own resources in minimize way. 2. Others’
resources strategy, using others’ resources. (Stevenson, 2005) According to this, the way of integrating
resources of Huazhong University of Sc ience and Technology is matched with the principle amazingly
through examining its entrepreneuria l practices. The formation of opportunity-oriented paradigm of
integrating resources stands for the entrepreneurial thinking rooted in Huazhong University of Science
and Technology.
3.2.1.

Establishing National Laboratory of Optoelectronics by borrowing money

In 2001, the advisory committee of Wuhan Optics Valley of China (similar to Silicon Valley in USA,
founded by Huazhong University of Sc ience and Technology and government collaborative ly, in
which Huazhong University of Science and Technology is located, also called Wuhan East Lake
High-tech Development Zone, a regiona l innovation system inc luding universities, high-tech
1

The written material co mes from the interview recording of dean of School of Public Affairs.
The written material comes from the interview recording of dean of Department of Philosophy.
3 This definit ion was developed by Howard H.Stevenson and colleagues at the Harvard Business School. His work on a
paradig m fo r entrepreneuria l management has contributed great ly to this area of entrepreneurship.See Howard
H.Stevenson, “A New paradigm for entrepreneurial management,”inproceedings fro m the 7th Anniversary Symposium on
Entrepreneuship,July 1983(Boston:Harward Business School,1984).
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enterprises and government, founded in 1988, was approved by the State Council in 1991 as a nationa l
High-tech Zone, and then approved by the State ouncil to become China's second nationa l independent
innovation demonstration zone. It is also an important scientific and technological resources-intensive
area and high-tech industrial base which plays a very important role in the technology innovation and
industria l development of photoelectron information in China) held a forum to analyze the industria l
structure of the region and found that there was lack of basic research on photoelectron even though
there had already been mechanism of technology transfer. So a laboratory needed to be established
urgently at that time to construct a complete industrial chain. By chance, in 2002, the Nationa l Ministry
of Technology was going to establish five laboratories in the universities of China through substantial
funding. However, among the universities that applied for this project, Huazhong University of Science
and Technology was the least promising because of the worst basic conditions and geographical
conditions and the strong competitive universities, in which the resources were in severe shortage for
building this laboratory. What’s more, the university having mature foundation had the priority to get
the funding from the ministry. Even though, compared with the competitive universities, Huazhong
University of Sc ience and Technology had its own advantages of disciplines, the president Zhouji
decided to take the advance action before the allocate funds would be determined at last. But how did
they integrate the resources that they need to attain this aim? They got a good idea that borrowed money
from government and enterprises. Then, they had got 60,000,000 RMB from the local government, and
founded the laboratory in advance instead of waiting for the funding passively. Surprisingly, on 23
November, 2003, Huazhong University seized this opportunity and got the funding, becoming one of the
five funded universities approved by the National Ministry of Technology. At that time, the money
borrowed was returned as soon as the fund was allocated. So, this was a typical case of entrepreneurship
by using others ’resources.
3.2.2.

Establishing Integrated Circuit Design Engineering Technique Research Centre

without a penny
The Integrated Circuit Design Engineering Technique Research Centre has been founded by the dean of
department of electronics, Prof. Xuecheng Zhou under the condition that there were not any resources at
hand. This centre was dedicated to do the research and industrialization on microe lectronics. At that
time, the industry in this field which would be demanding for the future economy deve lopment in China
didn’t deve lop at Wuhan, so that the opportunity of establishing the Integrated Circuit Engineering
Design Technique Research Centre had been recognized. From then on, this university leader decided to
take action. However, there were none teachers, laboratories, students, none penny and ne ither
resources except Prof. Xuecheng Zhou. How can he did under this condition? Prof. Zhou took action
while looking for resources to start with planning. He integrated enough resources for establishing this
centre by cooperation with Intel Corporation, from one room to 5,000,000RMB allocation. Later, to
meet the requirement of Nationa l Electronics Ministry for constructing industrial mechanism, Prof.
Zhou sold himself to an Intel corporation at Taiwan, constructed industria l mechanism relying on the
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funding and influence from this company through cooperation with it, he promised he would work
for this corporation as a manager for six years. So, through 6-year cooperation, this corporation gave
him 6,000,000dollars as funds. To use these resources, more than 70 talents were introduced and a
scientific and rationa l team has been formed. What’s more, based on this, all kinds of resources have
been got because of the talents from different backgrounds endlessly. Six years later, Prof. Zhou came
back to university, he kept on cooperating with industry and making linkages with enterprises and
government, such as Japan, Taiwan, USA and so on. According to this mechanism, the industries in this
field including photoelectron have been developed in the region until the eighth year after the centre’s
founding, such as the founding and listing of spin-offs “Gao Li Electronics”, “Huagong Image”.
3.3. Entrepreneurial team
Nowadays, the world is filled with a wealth of technology, a large number of entrepreneurs and plenty of
venture capita l but the real lack is excellent team. How to create a good team will be the biggest
challenge you face (John Doerr, 2001). Successful entrepreneurs know how to build team time ly
according to the requirements of opportunity (Timmons, 2005).
In this regard, the organization has undergone significant change from academic echelon to
entrepreneurial team that is a lso a reform from hierarchical organization to flat organization in
Huazhong University of Sc ience and Technology. This transformation has been completely profound
by the way of combination of top-down and bottom-up, inc luding the entrepreneurial leading team
consisting of president, v ice president and academic entrepreneurial teams according to the features of
disciplines at the level of schools and departments.
3.3.1.

Entrepreneurial leading team

An entrepreneurial president
The entrepreneurial transformation could be thorough and successful for benefit from a entrepreneurial
leading team. Moreover, the core person in this team was recognized as the President Zhouji. His be lief
in academic entrepreneurship has promoted the rise of entrepreneurial science in this university so that
he has always been called “respectable entrepreneurial president”. What made this “respectable
entrepreneurial president”? There were two factors at least. First, his education and work experience
played an important role. He learned and worked in Huazhong University of Science and Technology
and got his PHD degree in USA so that he not only knew about the history and tradition of Huazhong
University of Sc ience and Technology well but also recognized the third mission of university: the
function for serving the socia l and economic deve lopment deeply influenced by American
entrepreneurial culture. Second, his experience as a leader made his excellent leadership. From a student
to an aggressive president, he was always leader. When he worked in this university, he served as dean
of School of Mechanical Engineering, vice president and president. Then in the government, he served
as Director of the Agency of Science and Technology and mayor of Wuhan City, later as the Minister of
Education in China and Chinese Academy of Engineering. Such rich experience made that he could lead
the entrepreneurial transformation successfully. Because, he could shuttle back and forth freely on the
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interface of university-enterprise-government and integrate resources effectively so that great
entrepreneurial opportunities have been captured quickly.
Since he came back from the United States, when he served as dean of School of Mechanical
Engineering, he began to implement his academic entrepreneurial philosophy in this school and
dedicated to technology transfer. Because of the outstanding achievements, it led to the entrepreneurial
transformation of this school. Later, when he served as the vice president and president, he began to
promote the entrepreneurial reform all over Huazhong University of Sc ience and Technology. Until be
ing the Minister of Education in China, he has been vigorously promoting academic entrepreneurship.
Due to the positive change and action, Huazhong University of Science and Technology has got great
reputation and influence, rushed into top 10 in the key university rankings and top 5 in technology
entrepreneurship performance rankings of universities in China. Zhou ji’s entrepreneuria l spirit and
faith have been identified by all the people in this university and penetrated into academic heartland. In
this research, when having interviews with deans, professors, and leaders from all the schools and
departments randomly, they gave a high appra isal to him. The founder of ‘Huagong Technology” (a
spin-off) thought President Zhou had created suitable atmosphere for the full academic entreprenurship:
At that time, President Zhou provided policies of innovation and entrepreneurship to encourage
teachers to commit to technology transfer and other academic entrepreneurial activities. He always
said: oh, your technological achievements are beneficial to enhance the productivity, so quick ly seized
the opportunity to start entreprenurship now. Now the strong entrepreneurial atmosphere in this
university is closely related to his contribution.
President Zhou had a lways been thinking about how to promote the way of thinking and action of
teachers and students to change into entrepreneuria l thinking. When had interview with director of
Department of Electronics, he said with deep emotion:
When we wanted to establish the Integrated Circuit Design Engineering Research Centre
without a penny, he just said: you don’t need to think about how the future will be , what you need to do
is taking action , for example, you can get resources through cooperation with others.
During this period, President Zhou tried his best to promote the organizationa l change through
encouraging the transformation from academic echelon to entrepreneurial team. When interviewed with
a professor from School of Mecahnical Engineering, he commented:
Our team construction started at that time. Since then, we have been conscious to cultivate the spirit of
teamwork.
On the way of entrepreneurship, President Zhou promoted university-industry-government cooperation.
When interviewed with a director of hybrid research centre, he commented:
Zhouji’s greatest contribution is to promote the academic entreprenurship through mak ing linkages
between university-industry-government effectively. His concept of academic entreprenurship was not
only a starting point but also a milestone.
An entrepreneurial leading team full of entrepreneurial spirit
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The similarity and complementarity are the most fundamental princ iples for creating entrepreneurial
team. But how to deal with the relationship between them? We propose a balanced approach: as for the
knowledge, skills and experience, we focus on complementary, but consider the similarity in terms of
personal characteristics and motivations. (Keller, 2000) According to this principle, this leading team
strictly followed the princ iple of balance between similarity and complementarity. First, they had
similar experiences that they studied in this university as students and then served as professors and
leaders till then. So they were so familiar with the history and tradition that they had strong sense of
belonging to this university and willingness to develop it. At the same time, they had the same values
with no intrigue and all regarded the development of this university as part of their own lives. Second, it
was complementary in terms of professiona l structure. In this team, in addition to the local leaders made
in Huazhong University of Science and Technology, there were leaders from overseas, such as the vice
president from MIT. Of course, they came from complementary research fields inc luding the fie ld of
Higher Education.
In addition to following the princ iple of balance between similarity and complementarity perfectly, the
prominent point was that they could deal with the relationship between president and Communist Party
of China (CPC) effectively. Because, as you know, in China, the managerial system of Higher Education
Institutes is “System of President-In-Charge under the Leadership of CPC” in which universities are led
by CPC. In this system, the combination of secretary and president is the significant Chinese
characteristic in universities, which means that in a university, secretary and president manage the
university at the same time and secretary and president are paralle l. Secretary is responsible for the
university’s philosophy of development and direction, which is also about how to run the university. The
president is responsible for the university’s academic development. So, you can imagine, if secretary
and president’s ideas are not consistent nor supporting each other, how difficult the reform will be.
However, this team could promote the entrepreneurial reform successfully. The reason was that
President Zhou had rich entrepreneurial practices and ideas, and the secretary, Prof. Xianjun Liu,
responsible for the philosophy and direction of this university’s
development, was a prominent and respectable expert in the fie ld of higher education research, didn’t
only have rich practical experiences but also deep theoretical research. What’s more, he identified and
supported President Zhou’s philosophy of academic entrepreneurship. They both acted in harmony and
jointly promoted the reform. As for this point, President Zhou repeatedly emphasized:
The party committee helps us, if you don’t respect so stupid1
3.3.2.

Transformation from academic echelon to academic entrepreneurial team: construction of

entrepreneurial team on academic heartland
After President Zhou coming back from America, he made efforts to explore the industrialization of
scientific and technologica l achievements on this experimental field at School of Mechanical

1

The written material co mes fro m the intervie w recording of v ice president of Hua zhong University of Science and
Technology.
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Engineering. In 1994, Numerical Control Engineering Center and Numerical Control Institute of
Huazhong University of Sc ience and Technology co-developed the product of “Huazhong 1”. After
successfully evaluation, Zhou Ji began to think about the problems of products---how to transfer the
scientific and technological achievements into products? Who takes the responsibility of transformation
of scientific and technological achievements? and lead an R&D team to explore the mechanism of
industrialization of scientific and technological achievements. However, the situation at that time in
China had institution imperfections, referring to intellectua l property protection system and support
policies of transformation of sc ientific and technological achievements, meaning that teachers had to do
transformation work of scientific and technological achievements by themselves. It creates lots of
problems: first is the qualification of teachers on the transformation work of scientific and technologica
l achievements, as most teachers are better at research and teaching work than products marketing.
Second are the constraints of time and energy for teachers to keep balance between research, teaching
and marketing. The third refers to the situation that under evaluation system of teachers, teachers who do
entrepreneurship cannot get faculty position in university. Isolation from university makes teachers
under high pressures because of resource constraints and entrepreneurship risk. Thus, President Zhou
Ji created new approaches by setting “teaching faculty position” and “industria l faculty position” to
stimulate the transferring of faculties and protect the entrepreneurship team. A teacher had right to go to
the teaching faculty position if he/she finds unadapt to the entrepreneurship, and go to the industrial
faculty position if he/she has no interest on research and teaching. In addition, President Zhou Ji
regrouped the involved personne l of teaching, research and industria lization. By selecting teachers who
were good at marketing and industria lization activities in Numerical Control Institute, Zhou Ji
promoted them to build team and integrate the re sources for achievements industria lization. After
one-year effort, the team for achievements industrialization attracted nearly one million to push the
industria lization of science and technology products. In 1995, the team established Huazhong
Numerical Control Ltd, which became the basis of industrialization platform for future development.
3.4. Entrepreneurial goal
Huazhong University of Science and Technology has very clear goals in devoting entrepreneurial
transformation process, which is realizing the appeal to academic value while serving for soc ial &
economic development and cultivating innovative & entrepreneurial talents. In other words, the ultimate
goal of entrepreneurship is to promote scientific research and foster talents. For example, Department of
Electronics of Huazhong University of Science and Technology has set up the University-Industry
integrative talent cultivating mode to enable students to involve in technology transfer and spin-off
formation process, which put themselves in the real scene of academic entrepreneurship to learn and
grow in practice. After eight years of great efforts, this talent cultivating base has fostered more than
2700 students in total. These elites soon became very attractive for their outstanding academic merits,
management ability and comprehensive quality in society. According to the data of 2009, almost half of
students have chosen to continue their research career for their solid academic background. The foreign
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schools that chosen by those for further development all rank in top 20 around the world, which
accounts for 9 percent of total students. Besides these research-oriented students, others have either
been employed by big-name companies or set up spin-offs on the ir own. The dean of Department of
Electronics concluded that more than 75 percent spin-offs in University Science Park were established
by the ir students.
3.5. Entrepreneurial culture
The departments that responsible for discipline construction are the center of university development. A
core concept has to be wide ly accepted by almost all departments after given birth in order to realize in
practice. Therefore the prerequisite of culture fostering is to make all members accept this new concept.
Disseminating the core concept is a priority in order to cultivate the entrepreneurial culture in university.
After the concept has been given birth, the leadership of university reach unanimous consensus in the
first place, then propaganda the concept at the department executive level, and spread the word in each
department, one after another, finally reach the ultimate consensus in all members to support their
determination of action.
Under the guidance of this determination, faculty and students of department have conscientiously
switched the thinking and behavioral pattern, then formed collective value that accepts, supports and
loves entrepreneurship. This value has fostered all members the habits that frequently pay attention to
outside change and transform it into the development opportunity of department, keep thinking while
moving forwards and an atmosphere that encourages entrepreneurship. When all departments have
implemented the disc ipline construction under the guidance of entrepreneurial thinking and behaviora l
patterns, it implicates that collective entrepreneurial culture has formed in the university. The cultural
transformation of Huazhong University of Science and Technology can be dated back to late 1980s till
early 1990s, the period featured in promoting the development of S&T industries and transformation of
S&T achievements, while establishing university-run enterprises. After that, this concept has been
grown continua lly and practice has been reinforced substantially.
The school mission that featured in education-oriented trinity of university, research and industry has
marked the maturity of this concept and become the solid fa ith of the transformation of Huazhong
University of Sc ience and Technology until a top-down value consensus has reached towards
entrepreneurship. This precious value has enabled Huazhong University of Sc ience and Technology to
become entrepreneurial university that dares to respond to changes active ly. The entrepreneuria l
culture has been rooted soundly. When investigating the department of Huazhong University of Sc ience
and Technology one after another, we have found this culture has been rooted in every teacher’s mind
and reflected in their actions. They will thoroughly consider the practical value of S&T achievements,
whether can be transfer or not. When the interview process has come to Department of Materials, the
dean has proudly announced that:
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Every teacher in the department has their own patents and been devoting to technology transfer with
spin-offs all over the area. When interviewing the dean of Marine College, a similar story has also been
told.
4.

Constructing a manage rial mode l of e ntre prene urial unive rsity: evide nce from China

4.1. The action mechanism of elements
This study indicates that there are significant and determined relationships between these five elements.
So, a theoretical model will be constructed through simulating their relationships. Compared with
Timmons’ entrepreneurial mode l, the action mechanism of entrepreneurial resources and team with
opportunity is the same. But the choice of opportunity with its own characteristics is totally different
which is limited by the specific entrepreneurial goa l and culture of universities. So this mode l is called
entrepreneuria l management model of entrepreneurial university. In this study, these five elements have
been seen as variables of organizationa l management in university, and it is not so difficult to construct
their action mechanism through theoretical mode l. From the perspective of process, the entrepreneurial
management in universities is a process needing adjusting dynamica lly to keep balance. Among these
five elements, “three matches” are needed to keep balance. First, entrepreneurial opportunities should be
matched with entrepreneurial goals. That is, which opportunities can be developed and used and which
opportunities go against universities’ missions depends on the entrepreneurial goals. Second, the
integrating of entrepreneurial resources and constructing of teams should be matched with
entrepreneurial opportunity. Third, entrepreneuria l culture and goal should be matched with the process
of entrepreneurial resources and teams matching with entrepreneuria l opportunities. Entrepreneurial
culture has been formed dominated by entrepreneuria l goa ls. Meanwhile, entrepreneurial culture
influences the whole process of entrepreneurial management.
4.2. Constructing theoretical model of entrepreneurial management under university context:
Inverted Triangular Pyramid Model
According to the action mechanism of these five elements, the Inverted Triangular Pyramid Model has
been constructed as shown in Figure 1 below:

Figure 1
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From the Inverted Triangular Pyramid Mode l, it can be seen clearly that the flat top is a equilateral
triangle at which vertexes there are entrepreneurial opportunity, entrepreneurial resources and
entrepreneurial team respectively, entrepreneuria l goa l is located in the gravity position and
entrepreneuria l culture is located down at the end point of the inverted triangle pyramid. The inverted
triangle pyramid reflects the process of entrepreneurial management in universities is also dynamic,
needing to adjust entrepreneurial resources and team to match opportunity to keep ba lance. This model
can describe the process clearly that when the external and internal environment changes which will
stimulate entrepreneurial team to perceive the changes, they recognize and deve lop entrepreneurial
opportunities benefic ia l to achieving the specific universities’ mission driven by entrepreneurial goal.
Meanwhile, to develop and use the opportunity effectively, the construction of entrepreneuria l team and
integrating of entrepreneurial resource should be done timely to match the opportunity and capture it
finally. In the opportunity-oriented resources matching process, if the entrepreneurial team and
resources can match with the requirements that need to meet to capture entrepreneurial opportunity, the
entrepreneurial team and resource are matched with entrepreneurial opportunity. So, it shows that this
opportunity can be developed and used in universities to achieve the mission. At this time, the three
elements at each vertex of equilateral triangle are equal and balanced which means it reach
equilibrium, in which entrepreneurial goa l and culture are matched and collinear with centre of
gravity of this inverted triangle pyramid so that the inverted triangle pyramid is in equilibrium, firmly
rooted in the end point taking entrepreneuria l culture as fulcrum.
On the contrary, if the range of opportunity becomes larger, but the team is unable to meet
the requirements or the integration of resources is limited, which means entrepreneurial resources and
team can’t be matched with entrepreneuria l opportunity, the centre of the equilateral triangle on the flat
top will inc line toward the vertex of entrepreneurial opportunity that makes the whole centre of gravity
of inverted triangle pyramid lean toward the vertex of entrepreneurial opportunity, and the centre of
gravity of this inverted triangle pyramid can’t be collinear with the vertexes of entrepreneurial goal and
culture to keep balance so that the inverted triangle pyramid will collapse. At this time , it shows that the
entrepreneurship hasn’t been successful yet because entrepreneurial culture consistent with
entrepreneuria l goa l hasn’t been formed and suggests that the way of integrating entrepreneurial
resources need to be adjusted and entrepreneurial team needs to be expanded and optimized to match
with entrepreneurial opportunity to keep balance. Then, the entrepreneurial culture consistent with
entrepreneurial goal will be formed which makes the process of entrepreneurship develop steadily
through the ba lanced mechanism of inverted triangle pyramid. According to this, in the practice of
entrepreneurship, entrepreneurial goa l is the ultimate goal. When the entrepreneurial be liefs and
common va lues have been formed, precipitated and fell down at the end point of the inverted triangle
pyramid, the distinctive entrepreneurial culture in university has been formed. Meanwhile, once the
entrepreneurial culture soil is formed, it will nourish every member within the university and radiate up
to the three elements to promote the next round of entrepreneuria l activities. Little by little, the
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academic culture-oriented entrepreneurial ecosystem has been built up.
5.

Conclusions

Through the inspection of Huazhong University of Science and Technology, we find out that the
entrepreneurial practice of Huazhong University of Science and Technology is in full compliance with
the criteria of the entrepreneurial university. To some extent, the theory of entrepreneurial university is
being revised by the practice of Huazhong University of Science and Technology. After all, theory
comes from practice. We must use the direct, empirical experiences and facts to explain and reveal
essence, not use theory to set facts, especially use the theory driving from foreign practice to set Chinese
reality. Conversely, the initiative of Chinese direct experience should be restored to plump up the theory
of entrepreneurial university. In other word, we can confidently say: Huazhong University of Science
and Technology is an entrepreneurial university, and the entrepreneurial university model is existing in
China. However, there are different pathways of organizational transformation in Huazhong University
of Science and Technology. Five elements have been extracted rooted in the entrepreneurial practices of
Huazhong University of Science and Technology through Grounded Theory, which are entrepreneurial
goals,

entrepreneurial

opportunities,

entrepreneurial

resources,

entrepreneurial

teams

and

entrepreneurial culture respectively. Through these five elements, Huazhong University of Sc ience and
Technology has been changed into an entrepreneuria l university by adopting entrepreneuria l
management mode in which the way of thinking and action are

opportunity-oriented not

resource-oriented mode, just like the way of thinking and action in business fie ld. However, the mode of
entrepreneurial management in entrepreneurial university is not exactly same as the mode in business
field. It is even more particular for the university’s specific missions and philosophy and its
entrepreneurial goa l and culture. That is the main reason why an absolute different mode l based on the
action mechanism of these five core elements has been constructed in this study. The model is expected
to achieve four functions at least. First, it can confirm the existence of entrepreneurial university and
reveal its unique managerial pathways of transformation in China. Anyway, it has originated from local
practices in China. Second, this mode l can provide a recognition mode l for judging whether a
university is entrepreneurial or not from its thinking of management and logic of behavior from the
perspective of management, which is a useful supplement to the existing criteria for indentifying.
Because, the model has been constructed based on the action mechanism of the core elements which can
reveal the unique way of thinking and action in entrepreneurial management within universities, so
different from other business organization. Third, this mode l helps the policy makers in entrepreneurial
universities identify the right opportunities in line with the universities’
(internal

developmenta l

logic)

that

developmenta l

rationa lity

what the universities are supposed to do, what the

universities can’t do, to ensure that the independent academic attributes and the boundary between
university and industry to prevent universities from becoming complete commercial organizations, just
as most people worry about at present. As for this, the model c learly expla ins the choice mechanism of
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entrepreneurial opportunity in universities that opportunity should be identical with university’s mission
and goal, anyway, university is kind of special organization that academic attribute is its core
characteristic which definite ly make sure it can be university. That is to say, we dedicate to academic
entrepreneurship just for its academic development which is the ultimate goal of this unique
organization. According to this logic, not all the opportunities with high profits can be chosen in
university, we should choose the right opportunities which can promote the academic development on
the interface between university-industry-government. Fina lly, to some extent, this mode l reveals the
unique mechanism of organizationa l management and the way of operation in entrepreneurial
universities. Overall, this research is expected to contribute to the development of theory in this fie ld.
The mechanism of entrepreneuria l management in universities has been clarif ied. Meanwhile, this
mode l will be a modification and deduction of the existing theory of entrepreneurial venture in
enterprises, trying to expand the scope to expla in a series of entrepreneurial universities.
We acknowledge that this mode l is limited in explanation power. Anyway, it has originated from single
case and local practices in China. So, t he universality and explanatory of this mode l need to be tested
and confirmed by multiple-case study, especially internationa l cases, expanding from one case to a
series of universities, which has been already done further up to now.
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department’s propensity to develop its strategies and structures in order to simultaneously achieve
both knowledge creation and knowledge utilization. The mediational relationships between university
antecedents, Pasteurian orientation, and overall performance are explored. A dataset of 634
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1. Introduction
The increase of entrepreneurial universities in the past few decades has stimulated investigation in
fields of the new economics of science (Dasgupta and David, 1994), the university-industry linkage
(D’Este and Patel, 2007), the triple helix model (Etzkowitz and Leydesdorff, 2000), and academic
entrepreneurship (Shane, 2004). Along with reforms in S&T policy, universities have gradually
developed a third mission, that of providing a fundamental economic contribution to society
(Molas-Gallart, 2004). However, when universities are only part way into assuming entrepreneurial
habits, they still face serious strategic problems of balancing between old and new missions, and new
and traditional sources of support (Van Looy et al., 2011).
Stokes (1997) proposed the concept of the use-inspired basic research, also called Pasteur’s quadrant
research. This is different from research that is undertaken to improve the understanding of a
phenomenon or to develop applied uses. However, the Pasteur’s quadrant framework provides little of
directions, structures and processes to simultaneously develop both of knowledge creation and
knowledge utilization at universities. By articulating the concepts of organizational ambidexterity
(Gibson and Birkinshaw, 2004), this paper develops the concept of Pasteurian orientation. Because
universities want to become more ‘entrepreneurial’, they not only pursue the knowledge utilization
activities but also seek to maintain the knowledge creation activities as well (Powers and McDougall,
2005).
Moreover, previous studies have examined the ambidextrous development of entrepreneurial
universities from the perspectives of research projects (Ambos et al., 2008), patent inventors (Chang et
al., 2009), and academic entrepreneurs (Jain et al., 2009). However, the development of Pasteurian
orientation at universities depends on a group of contextual factors ranging from the nature of
discipline, interplay of organizational layers, and the individual faculty members (Mendoza, 2009). So
far, the development of Pasteurian orientation at the organizational meso-layer, the department level
has been less understudied. How can a university department develop its Pasteurian orientation? What
do university contextual factors facilitate a department’s Pasteurian orientation? Does a department’s
Pasteurian orientation enhance its overall performance? The questions mentioned above remain
unanswered.
This paper is organized as follows. The determinants of developing entrepreneurial universities are
illustrated in Section 2.1. The constructs of Pasteurian orientation are proposed in Section 2.2. The
antecedents of universities in supporting the Pasteurian orientation are developed in Sections 2.3.
Factors that stimulate the Pasteurian orientation and its impacts on performance are discussed in
Section 2.4. The mediating effect of Pasteurian orientation is discussed in Section 2.5. The data
collection, data analysis and definition of variables are illustrated in Section 3. The descriptive
statistics, correlations and regression models are shown in Section 4. The empirical research results
compared to previous studies are discussed in Section 5. Finally, conclusions and implications are
presented.
293

2. Theoretical Model
2.1 Determinants and challenges in creating entrepreneurial universities
Two theoretical approaches are related to the development of entrepreneurial universities. First, the
new economics of science approach argues that academic research not only contributes to knowledge
creation but also supports knowledge application with economic benefits (e.g., Nelson, 2004). The
faculty members can leverage the academic research results by creating start-ups, and also increase the
speed of innovation in the university’s region. Second, the triple-helix approach emphasizes that
universities must play a crucial role through intellectual property right management, contract research,
and licensing (Shane, 2004). Universities are required to play an aggressive role to enforce the
innovation because they have advantages in accumulating the necessary talent, knowledge, and
resources (Etzkowitz and Leydesdorff, 2000).
The common pathways to entrepreneurial universities include patenting, licensing, university-industry
collaboration and spin-off venturing. Prior studies have suggested academic knowledge utilization can
be facilitated by three-level determinants: institutional, organizational and individual (Perkmann et al.,
2013). First, in term of institutional determinants, governmental S&T policies alter university mission,
structure, and resource allocation (Chreim et al., 2007). Second, in the view of organizational
determinants, the university’s technology transfer offices, incubation facilities, norms, and culture
may influence faculty members’ engagement in commercial behavior (Bercovitz and Feldman, 2008).
Third, in view of individual determinants, academic tenure (Dietz and Bozeman, 2005), industrial
experience (Amboset al., 2008), and resource availability (D'Este and Perkmann, 2011) influence
faculty members’ propensity to engage in entrepreneurial activities.
It is well documented that creating entrepreneurial universities is challenging, and the major problem
is the inherent conflicts between knowledge creation and knowledge utilization (Ambos et al., 2008).
Faculty members are incentivized to publish their breakthrough ideas as quickly and widely as
possible, while knowledge utilization seeks to delay the publication process and keep them
confidential. Van Looy et al. (2006) argued that some forms of publication might be delayed because
firms may ask universities to keep certain information confidential. There are also potential cognitive
incompatibilities between academic scientists and academic entrepreneurs in terms of norms,
processes, and outputs (Jain et al., 2009). These conflicts make it more difficult for universities to
establish clear priorities in terms of structures, resources and incentives guiding activities in one or the
other of these two directions (Ambos et al., 2008).
2.2 Pasteurian orientation and organizational ambidexterity
Since the1980’s, policymakers have considered the appropriateness of dividing research streams into a
spectrum ranging between basic and applied. Specifically, Etzkowitz (2003) argued that research has
transformed to interact between the basic and applied types of research, and to move from
fundamental understanding to utilization. This current paper adapts the Stokes’ (1997) framework of
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Pasteur’s quadrant in which one dimension is knowledge creation, which means enhancing the
understanding of knowledge frontier of human beings; the other dimension is knowledge utilization,
which means resolving specific problems and realizing the market potential of innovation (See Figure
1).
------------------------Insert Figure 1 Here
------------------------Specifically, the Bohr’s quadrant focuses on basic research with little consideration of practical
application, such as in astrophysics. The Edison’s quadrant concentrates on research directed towards
technology development, which seeks more efficient knowledge utilization. Moreover, Stokes (1997)
cited Peterson as an example to represent the research seeks to systematize contemporary knowledge,
distribute knowledge, and educate people. Reeves (2006) suggested that research in this quadrant
targets the instrumental and educational developments that are preliminary to the activities in the
Bohr’s and Edison’s quadrants. Finally, Stokes (1997) proposed the concept of Pasteur’s quadrant,
which focuses on the basic research inspired by both understanding and application.
Moreover, this paper deploys two conceptual dimensions of quadrant model of research: knowledge
creation (e.g., publication) and knowledge utilization (e.g., patenting) to represent two major
distinctive university’s research activities. The theory of organizational ambidexterity provides
theoretical underpinning how university’s organizational arrangements differentiate and integrate both
knowledge creation and knowledge utilization. By integrating quadrant model and organizational
ambidexterity, this paper proposes Pasteurian orientation that can be described as the organizational
propensity to develop organizational strategies, processes and structures in order to achieve knowledge
creation and knowledge utilization. Specifically, Pasteurian orientation includes two sub-orientations:
the knowledge creation orientation (KCO) and the knowledge utilization orientation (KUO).
Specifically, the KCO represents the university department’s propensity to generate new knowledge,
publish their faculty’s research, whereas the KUO represents the university department’s propensity to
solve specific problem and realize the market potential of innovation. Following the ambidexterity
concept proposed by Gibson and Birkinshaw (2004), Pasteurian orientation is equivalent to the KCO
multiplied by the KUO (Equation 1).
PO= KCO*KUO…………………………Equation 1
Moreover, each sub-orientation consists of organizational support and faculty engagement.
Organizational support is investigated in terms of organizational resources, incentives, and supervisor
and colleague’s consensus (Bercovitz and Feldman, 2008) to support knowledge creation and
knowledge utilization. Faculty engagement is regarded as the faculty members’ intention and
capabilities in terms of time, awareness, experience and research portfolio engaged in their knowledge
creation and knowledge utilization (Chang et al., 2009).
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2.3 University antecedents
The increase of environmental dynamism leads universities to expand their search for information that
can reduce managerial uncertainty and to allocate more resources toward commercial activities (Sidhu
et al., 2004). Universities gradually create structural differentiation that is composed of the
segmentation of organizational subsystems, each of which tends to develop particular attributes in
relation to the requirements posed by the relevant contextual environment. Structural differentiation
can help organizations maintain multiple competencies in order to respond paradoxical demands
(Gilbert, 2005). It protects ongoing operations in exploiting units from interfering with emerging
competences. Hence it ensures that exploratory units are able to enjoy the required freedom to develop
new knowledge and skills (Jansen et al., 2009).
Specifically, units in knowledge creation and knowledge utilization have individual goals and
committed resources to achieve their own performances. The units for knowledge creation in
universities include schools, departments and research centers that can advance the endless knowledge
frontier. Universities provide extra research incentives and awards to achieve research excellence. For
the units of knowledge utilization, many universities have established units such as technology transfer
offices, incubation facilities, university-industry co-operative liaison offices. Prior studies have argued
that the supportive resources designed to legitimize commercial activities are critical to facilitate
knowledge utilization (Geuna and Muscio, 2009). Moreover, professional tenure track credit for
developing patents as one of major promotion criteria has been gradually applied to enhance the
entrepreneurial involvement (Markman et al., 2005).
Clark (1998: 5) suggested that “universities need to become quicker, more adaptive and especially
more focused in reactions to expanding and changing demands.” Moreover, Clark (2004: 1) argued
that “universities need to develop flexible and adaptive capability that permit them to weave together
new and old, change and continuity, in a sustainable form.” Thus, organizational flexibility can be
seen as the outcome of an interaction between the responsiveness of the organization design and the
managerial task. Smith and Tushman (2005) argued that organizational flexibility as an integrating
capability involves shifting levels of analysis to identify potential linkage. Jansen et al. (2009)
proposed the cross-functional interfaces are established by spatially different learning modes, which in
turn, enhance organizational ambidexterity (Jansen et al., 2009). In sum, this paper suggests that
structural differentiation as a differentiating mechanism and organizational flexibility as an integrating
mechanism enable the Pasteurian orientation at departments. Thus:
Hypothesis 1：The greater the university context with structural differentiation and organizational
flexibility, the higher level of Pasteurian orientation of its departments is likely to be.
2.4 Pasteurian orientation and overall performance
In examining ways of moving the discipline of education toward the Pasteur’s quadrant, Tierney and
Holley (2008) suggested that the future of the educational discipline should strengthen the relationship
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between research and practice, and increase interdisciplinary and team-oriented work. In examining
engineering departments, Mendoza (2009) identified research units collaborate with industrial partners
as a crucial mechanism to facilitate the interactions between research outcomes and industrial
technology. Tushman and O’Reilly (2007) suggested that the executive education context offers a
promising way for faculty members and doctoral students to develop practitioners thereby enhancing
their research and teaching agendas to be more rigorous and relevant.
Moreover, Auh and Menguc (2005) found that exploration is positively associated with effective firm
performance, whereas the exploitation is positively related to efficient business performance. Gibson
and Birkinshaw (2004) argued that organizational ambidexterity is positively correlated to manager’s
subjective performance at the business unit level. He and Wong (2004) suggested that the interaction
between exploitative innovation and exploitive innovation is positively related to sales growth rate at
the firm level. Thus, we proposed the following hypothesis.
Hypothesis 2：The higher the level of Pasteurian orientation in a university department, the higher of
the department’s overall performance in terms of research publication and research
commercialization.
2.5 Mediating Effect of Pasteurian orientation
Prior studies have argued that contextual antecedents can create both internal tensions, as well as the
simultaneous capabilities for knowledge creation and knowledge utilization (Ambos et al., 2008). The
concept of ambidextrous organizations is meant to maintain multiple competencies that address dual
orientation (Gibson and Birkinshaw, 2004). In this current study, we argue that structural
differentiation creates the legitimized infrastructure, guidelines, and provides clear rules of game in
research publication and research commercialization. Moreover, organizational flexibility creates
multiple choices for university missions, which thereby encourages cross-functional coordination and
integration between knowledge creation and knowledge utilization.
In line with the literature of balancing exploration and exploitation, Gibson and Birkinshaw (2004)
identified that contextual ambidexterity play a mediating role between organizational leadership,
social trust and performance in business units. Raisch and Birkinshaw (2008) argued for the mediating
role of organizational ambidexterity between organizational antecedents and performance. Lavie et al.
(2010) suggested that the balance of exploration and exploitation plays a mediating role between
environmental, organizational and managerial antecedents and long-term and short-term performances.
Since the Pasteurian orientation is similar to the concept of organizational ambidexterity, this paper
proposes a mediating relationship among university antecedents, Pasteurian orientation, and overall
performance. Thus:
Hypothesis 3 ： Pasteurian orientation mediates the relationship between university context─as
captured by the interaction of structural differentiation and organizational flexibility─and the
department’s overall performance.
This study depicts the research framework and the corresponding hypotheses in Figure 2.
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------------------------Insert Figure 2 Here
------------------------3. Methods
3.1 The Taiwanese institutional context
Taiwanese universities are encouraged to increase the amount of patent grants, licensing income, and
develop research partnerships with industry (Chang et al., 2009). The list of top ten universities in
domestic patent grants is shown in Table 1. Clearly, the major participants in generating patent grants
are the public universities, and there is also a different pattern of patent grant between public and
private universities. Public universities have focused on ‘utility’ patents, whereas private universities,
including Far East University, and Southern Taiwan University of Science and Technology, have
focused on ‘design’ patents that reflect new type or style of the inventions.
------------------------Insert Table 1 Here
------------------------According to national R&D statistics, the share of industry research funding to total funding has been
steadily growing for academic institutions (NSC, 2010). The Taiwanese universities involved in
industry-university links intended to commercialize research findings, access industrial funds, and
provide students with employment opportunities. Additionally, universities have received a significant
increase of funding from non-profit R&D organizations. The statistics show that a substantial increase
of paper publication, patenting, licensing, and venture incubation between 2006 and 2010 (see Table
2).
------------------------Insert Table 2 Here
------------------------3.2 Questionnaire development
There are three parts to the questionnaire. The first part concerns university antecedents, followed by
the Pasteurian orientation part and the overall performance part. The constructs of university
antecedents related to structural differentiation and organizational flexibility have three items
respectively. The above six items are based on Jansen et al. (2009), and the fifteen items of Pasteurian
orientation adapted from Chang et al. (2009). The items of subjective performance are referred to
Gibson and Birkinshaw (2004). The survey items for university antecedents, Pasteurian orientation,
and overall performance used a 7-point Likert-scale in the survey.
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To mitigate the problem of common method bias, this study used different levels of respondents for
the independent variables and the dependent variables. Specifically, the administrators were merely
responsible for the items of university’s antecedents, while the non-administrative faculty members
answered the items regarding Pasteurian orientation. As suggested by Gibson and Birkinshaw (2004),
this study asked a large sample of individuals to rate their universities and departments on the
contextual antecedents and the capacity of Pasteurian orientation, and then aggregated the
measurements to create department-level measures.
3.3 Sampling and Respondents
Sampling criteria of this study focused on university departments of science, engineering, and medical
research since they have higher potential to commercialize their research results. In contrast to formal
commercial activities (e.g., patents, licensing, or spin-offs), the faculty members from social science
and the humanities were excluded from the survey because informal commercial activities (e.g.,
consultancy, training programs) are particularly common in these disciplines (Abreu and Grinevich,
2013).
In order to represent the differentiated attributes of organizational context, six universities were chosen
to represent different forms of universities, including four state-owned ones (Universities A, B, C &
D), one private university (University E), and one private S&T university (University F). Among these
six universities, Universities A and D have medical colleges. Further more, universities A and C are
active in terms of their research publication and research commercialization. Universities B and D
tend to focus on their research publication, but not yet on research commercialization. Universities E
and F are less engaged in research publications, but both universities do very well in research
commercialization. Finally, the original survey list of 29 schools and 172 departments within these
universities was collected from their websites.
This paper built a complete survey list by referring to both university websites and National Science
Council (NSC) academic researcher database. Overall, the total number of the survey sample in six
universities was 2,868 faculty members. This study also compared respondents with non-respondents,
in terms of position, age, and tenure of respondents, indicating non-respondent bias in minimal. After
three-round follow-up collection, we obtained 711 returned questionnaires, an overall 26% response
rate. To meet the analysis criteria, we required a valid department which is composed by at least one
administrator and four faculty members. Finally, there were 634 valid questionnaires, representing 27
schools and 99 departments. Specifically, the respondents consist of 157 administrators and 477
non-administrative faculty members. Table 3 provides a brief breakdown of the respondents.
------------------------Insert Table 3 Here
------------------------Measurements
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3.4.1 Overall performance
To measure overall performance, Raisch and Birkinshaw (2008) indicated that subjective and
objective performance measures can both be appropriate depending on which dimensions of
development are concerned. In this paper, we suggest a change in orientation for university
departments tending to focus on effectiveness and long-term indicators. Therefore, we employed
subjective measures over the three-year period (2007-2009) to investigate a department’s performance.
This survey asked faculty members to ‘assess your department’s performance over the past three years
relative to other equivalent departments.’ There were three original items load on a single factor
having an eigenvalue of 2.4 (α= .88). We refer this factor as Overall performance (see Appendix 1).
3.4.2 Pasteurian orientation
We operated Pasteurian orientation as a two-dimension construct comprised of KCO and KUO. We
measured KCO by asking faculty members to indicate the degree to which they agree with the
statements. Specifically, there are four items loaded on a single factor having an eigenvalue of 1.568
(α= .77). We refer to this factor as Organizational support for knowledge creation. In addition, there
are three items loaded on a single factor having an eigenvalue of 1.192 (α= .77). We referred to this
factor as Faculty engagement in knowledge creation. Moreover, we computed multiplicative
interaction between the two-way knowledge creations as the KCO at departments.
Similarly, we measured KUO by asking faculty members to indicate the degree to which they agree
with the statements. There are four items loaded on a single factor having an eigenvalue of 7.084
(α= .97). We referred to this factor as Organizational support for knowledge utilization. In addition,
three items load on a single factor having an eigenvalue of 1.048 (α= .75). We referred to this factor as
Faculty engagement in knowledge utilization. We computed multiplicative interaction between the
two-way knowledge utilizations as KUO at departments. Finally, we computed the Pasteurian
orientation as multiplicative interaction between KCO and KUO.
3.4.3

University antecedents

This study measured university antecedents using 6-item scales to represent the dimensions of
structural differentiation and organizational flexibility. The items of structural differentiation are
adapted from Jansen et al. (2009) by considering the university context. The items of organizational
flexibility are also selected from the items of cross-functional interfaces suggested by Jansen at al.
(2009). Specifically, there are three items loaded on a single factor having an eigenvalue of 2.735
(α= .95), and reflect the dimension of Structural differentiation. Moreover, three items load on a single
factor having an eigenvalue of 3.035 (α=.93). Thus, we retained this factor as Organizational
flexibility (see Appendix 1).
3.4.4 Control variables
This study employed four control variables to reflect the characteristics of the departments. First, the
size variable is measured by the number of faculty members in a department. Then, we used the
macro-variables to represent the research attribute of the departments. We created three “college”
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variables as the dummy variables to represent the colleges whether the departments belonged to
Engineering, Science, Life Science and Medical Colleges, respectively (Ambos et al., 2008; D'Este
and Perkmann, 2011).
3.5 Aggregation
On basis of multilevel theory, this study executed the “shared unit-level constructs” meaning that we
gathered data from individuals to assess unit-level characteristics. We calculated an interrater
agreement score (rwg) for each department variables which were aggregated from the individual level
(James et al., 1993). Moreover, we generated two intraclass correlation coefficients, ICC(1) and
ICC(2), using one-way analysis of variance (ANOVA) on the individual-level data, with unit as the
independent variable and the scale scores as the dependent variables.
Each variable of results across the median of rwg, ICC(1), and ICC(2) analyses provided sufficient
support for aggregating the data to department-level analysis (James, 1982), such as overall
performance (rwg= .88, ICC(1)= .22, p< .001, and ICC(2)= .49), organizational support for knowledge
creation (rwg= .94, ICC(1)= .09, p< .005, and ICC(2)= .26), faculty engagement in knowledge creation
(rwg=.90, ICC(1)= .25, p< .001, and ICC(2)= .54), organizational support for knowledge utilization
(rwg= .82, ICC(1)= .19, p< .001, and ICC(2)= .46), and faculty engagement in knowledge creation
(rwg=.74, ICC(1)= .36, p< .001, and ICC(2)= .67). In results of ICC(2), none of the values exceeded
than .70, which indicates that the group means are not differentiated from one another.
3.6 Validity checks
Discriminant validity was established through exploratory and confirmatory factor analysis to verify
our constructs using all items from all of the scales. The exploratory factor analysis replicates the
intended mediational relationship of university antecedent-Pasteurian orientation-overall performance
to be used in tests of hypotheses. Items load on the intended factors, all of which have eigenvalues
greater than one. Moreover, the analysis did not reveal a single or general factor that would suggest
the presence of common method or social desirability variance (Thomas and Kilmann, 1975).
This paper conducted confirmatory factory analysis to verify the proposed mediating relationship of
antecedent-Pasteurian orientation-performance to an eight-factor research structure. Overall, the model
demonstrated an adequate model fit, χ2= 3.22, df= 220, p< .001; Goodness-of-Fit Index (GFI)= .99,
Normed Fit Index (NFI)= .94, Comparative Fit Index (CFI)= .95, Root Mean Square Error of
Approximation (RMSEA)= .00, and Standardized Root Mean Square Residual (SRMR)= .011.
4. Results
4.1 Tests of Hypotheses
Descriptive statistics for all the variables are presented in Table 4. Among these 99 departments, the
average size of the departments is roughly 22 faculty members. There are 53 departments (54%) from
engineering colleges, followed by 13 departments from science colleges, 26 departments from life
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science and medical colleges. The variables of KCO, KUO, and Pasteurian orientation are all
positively and statistically significant correlated with overall performance. Furthermore, there is a
significant, positive correlation between KCO and KUO, showing that departments can indeed achieve
both together. In addition, the contexts of organizational flexibility and structural differentiation are
both significantly and positively correlated to overall performance.
This study tested the hypotheses using ordinary least square (OLS) regression (Table 5). Hypothesis 1
predicted that structural differentiation and organizational flexibility enhance the level of Pasteurian
orientation. As shown in Model 1, structural differentiation is found to positive and statistically
significant related to Pasteurian orientation (β= .214, p< .05). In Model 2, the relationship between
organizational flexibility and Pasteurian orientation is positive and statistically significant (β= .200,
p< .05). Moreover, in Model 3, university antecedents, the multiplicative interaction of organizational
flexibility and structural differentiation is found to positive and statistically significant related to
Pasteurian orientation (β= .205, p< .05). Overall, this study verified that Hypothesis 1 is supported.
Hypothesis 2 predicted that Pasteurian orientation would be positively related to overall performance.
As depicted in Table 5, Model 4 and Model 5 separately measured the relationship of KCO (β= .567,
p< .001) and KUO (β= .538, p< .001) to overall performance; then the coefficient for Pasteurian
orientation in model 6 was positive and statistically significant (β= .610, p< .001). These results
supported Hypothesis 2.
Hypothesis 3 predicted that Pasteurian orientation mediates the relationship between university
antecedents and overall performance. Analyzing mediation involves three steps. The first step is to
establish that the independent variable influences the mediator. This step is supported in model 7
(β= .230, p< .05). The next step is to demonstrate that the independent variable influences the
dependent variable. In this final step, as shown in Model 8, the effect of university antecedents on
overall performance is no longer significant when the mediator in the model is indicated, thus
supporting the full mediation proposed in our argument (β= .585, p< .001).
------------------------Insert Table 4 Here
------------------------------------------------Insert Table 5 Here
------------------------4.2 Post Hoc Analysis
The empirical results indicated that a few departments are rated high on both orientations－the truly
Pasteurian departments. However, many departments rate below the average on both dimensions.
Additionally, the result indicated that the Bohrian cluster of departments were low on KUO and high
on KCO, while the Edisonian cluster of departments were low on KCO and high on KUO, and the
Petersonian cluster of departments were both low on KCO and low on KUO.
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In order to identify the meaningful clusters, this study under took a cluster analysis to position the
specification of clusters. Under the K-means algorithm, the four-cluster model provides the best fit.
Specifically, Cluster 1, the “Pasteurian cluster” consists of 21 departments, with high ratings on both
dimensions. Cluster 2, the “Petersonian cluster” consists of 23 departments, with the below-average
ratings on both dimensions. Cluster 3, the “Bohrian cluster” consists of 39 departments, with higher
ratings on KCO than on KUO. Finally, Cluster 4, the “Edisonian cluster” consists of 16 departments,
and has higher ratings on KUO than on KCO.
Moreover, the results of the ANOVA and the discriminate test of Wilks’ Lambda value are statistically
significant, indicating that overall performances of four clusters are different from one another.
Specifically, the Pasteurian cluster has the best overall performance, followed by the Bohrian cluster,
the Edisonian cluster, and the Petersonian cluster. Cluster analysis has shown University C has the
highest ratio of departments (55%) located in the Pasteurian cluster, followed by universities E (42%),
F (38%), D (22%), and A (14%). This result indicates that universities C, E, and F are relatively more
entrepreneurial than the other three universities and reconfirms that the university contextual factors
influence Pasteurian orientation for the departments.
5.

Discussion

These findings raise important theoretical and practical issues for discussion. First, the findings
suggest that structural differentiation and organizational flexibility as contextual antecedents influence
the departments in fostering Pasteurian orientation. These results are in line with Clark’s (2004)
survey, suggesting that a more flexible and adaptable organization encourages the development
towards ‘entrepreneurial’ universities. Also, Jansen et al. (2009) suggested that cross-functional
interfaces create a formal integration mechanism that can respond to environmental changes.
Moreover, the results verify the arguments that universities are more flexible and less bureaucratic,
facilitating their organizational ambidexterity (Siegel et al., 2003; Friedman and Silberman, 2003).
This paper argues that the university contexts provide important legitimacy and support for the
subordinated departments to redefine their strategies towards Pasteurian orientation.
Second, this study finds that trade-offs between KCO and KUO can be reconciled via the development
of Pasteurian orientation. This empirical finding is consistent with the argument that research
excellence and research commercialization are more complementary within universities (Van Looy et
al., 2006; Tushman and O’Reilly, 2007). University departments are suggested to create a sub-context
that empowers faculty members to make their own decisions as to how divide their involvement
between knowledge creation and knowledge utilization activities. This finding supports that academic
research commercialization actually augments the academic research works themselves if Pasteurian
orientation is developed among universities (Ambos et al., 2008). The development of Pasteurian
orientation enhances overall performance within departments.
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Third, the Pasteurian orientation acts as a mediatory between university antecedents and overall
performance. The result supports the finding of Gibson and Birkinshaw (2004) that the contextual
ambidexterity plays a mediating role between organizational antecedents and performance within
business units. Moreover, our result verifies two conceptual mediational models: the organizational
antecedents-department

ambidexterity-outcomes

(Raisch

and

Birkinshaw,

2008)

and

the

organizational antecedents-balance of exploration and exploitation-overall performance (Lavie et al.,
2010). The findings are consistent with the studies of the antecedents and consequences of research
commercialization (Perkmann et al., 2013).
Finally, the universities have different ratios of departments located in Pasteurian clusters, confirming
that university contexts influence the development of Pasteurian orientation. Specifically, universities
C and E foster more departments toward the Pasteurian orientation and universities A and B have few
or no departments in Pasteurian cluster. Universities A and B are regarded as primary
research-oriented elite universities in Taiwan, In order to promote research excellence of universities,
these two universities encourage faculty members to have more high impact journal publications
which may be the reason why those departments in the both universities have stronger KCO.
University C is also one of the leading research universities with strong engineering departments, but
it has a traditional entrepreneurial culture and more commercialization activities. University E is a
private university, and they have much less public funding. In order to increase funding sources, the
departments at University E have to connect closely with external fund providers and develop a higher
capacity for solving practical problems. Similarly, University F is also a private university, and is a
technology-orientated university that focuses on occupational training and technical teaching. It is
naturally to conduct more practical research with the emphasis on KUO.
6.

Conclusion

Unlike previous studies focusing on the analysis of institutional or individual aspects, this study used
organizational meso-level, university department as the unit of analysis and verified their interplay of
organizational layers in stimulating the development of entrepreneurial universities. The statistics
confirmed that the construct and measurement of Pasteurian orientation developed in this paper are
valid. The relationships between contextual antecedents, Pasteurian orientation, and overall
performance are verified.
The findings indicated that the Pasteurian orientation is an important strategic predictor for
departmental performance. The Pasteurian orientation acts as a mediator between university
antecedents and overall performance, suggesting that the contextual factors act only as a necessary
condition to promote departments achieving overall performance, but the development of Pasteurian
orientation is a sufficient condition. The universities have different ratios of departments located in the
Pasteurian clusters, reconfirming that university context influences Pasteurian orientation at
departments. In addition to the university context, the same departments at different universities are
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located in different quadrants, confirming the department’s ability to develop greater reciprocity
between knowledge activities matters.
This paper advanced our understanding of organizational strategies and structures to develop
Pasteurian orientation at universities. First, this paper extends the conceptual framework of Pasteur’s
quadrant into a strategic and organizational ability of Pasteurian orientation. Second, via the developed
construct and measurement of Pasteurian orientation, university departments could compose, diagnose
and measure their Pasteurian orientation. Third, this paper confirms the organizational meso-mediation
relation between university contextual factors-Pasteurian orientation, and overall performance.
Some policy and managerial implications are suggested as follows. The university leaders, in order to
develop more Pasteurian departments, should create more responsive policies and structures in
stimulating entrepreneurial universities. Moreover, to maintain strategic and structural balances
between knowledge creation and knowledge utilization tasks is never easy. It is necessary to develop
the right degree of integration and coordination among the departments in order to maintain a coherent
plan of action. To develop a Pasteurian orientation, department leaders may use the proposed construct
and measurement to diagnose their departments’ support, culture and engagement towards Pasteur’s
quadrant.
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Items

Factor loading

Structural differentiation for research excellence (eigenvalues= 2.735, α= .953)
1.

My university has high resource commitment in pursuing both research excellence and research

commercialization.
2.

My university has long-term support in pursuing both research excellence and research

commercialization.
3.

My university enhances structural environment in pursuing both research excellence and research

commercialization.

.885

.867

.872

Organization flexibility (eigenvalues= 3.035,α= .933)
1.

My university frequently sets up cross-departmental committees to reconfigure inappropriate .829

regulations.
2.

My university frequently sets up cross-departmental committees to respond to ongoing external .824

opportunities.
3.

My university can rapidly respond and adjust the priority of goals.

.821

KCO
Organizational support for knowledge creation ( eigenvalues= 1.568, α= .773)
1.

My department has provided sufficient facilities and environment for research.

.681

2.

My department is highly regarded for receiving domestic and world research excellence awards.

.645

3.

The supervisor of my department has high commitment in pursuing research excellence.

.790

4.

My colleagues have a high degree of consensus for pursuing research excellence.

.739

Faculty engagement in knowledge creation (eigenvalues= 1.192, α= .774)
1.

I have devoted a great deal of time in research excellence activities.

.725

2.

I take charge of managing research agenda and facilities in my own lab.

.817

3.

I frequently participate in international conferences, seminars and workshops related to my research

.740

agenda.
KUO
Organizational support for knowledge utilization (eigenvalues= 7.084, α= .965)
1.

My department has sufficient assistance and incentive for faculty to apply and protect intellectual

.903

property rights
2.

My department has provided sufficient assistance and incentive for faculty to engage in technology .946

transfers
3.

My department has provided sufficient assistance and incentive for faculty to engage in

.955

industry-university cooperative research
4.

My department has provided sufficient assistance and incentives for faculty to engage in creating .897

spin-offs
Faculty engagement in knowledge utilization (eigenvalues= 1.048, α= .750)
1.

I have devoted a great deal of time in research commercialization activities.
309

.862

2.

I frequently participate in technical conferences, industry forums, commercial exhibitions related to my .851

research agenda.
3.

The industrial firms have shown great interests in commercializing my research and keep the contact.

.842

Overall performance (eigenvalues= 2.4,α= .875)
1.

To assess your department/institute’s performance over the past three years relative to other equivalent .892

departments.
2.

Compared to equivalent departments in other universities, faculty members in my department have

.882

achieved higher performance of research excellence and research commercialization.
My colleagues are well satisfied with department’s performance in research and commercialization.
Appendix 1 Items and Factor Analysis

High

Knowledge creation

3.

Pure basic
research
(Bohr)

Use-inspired basic
research
(Pasteur)

Teaching-oriented
Research
(Peterson)

Pure applied
research
(Edison)

Low

High

Knowledge utilization

Figure 7 Quadrant Model of Scientific Research
Source: Adapted from Stokes (1997)
Figure 2 Pasteurian Orientation: Antecedents, Mediation and Performance
H3



University’s antecedents
Structural differentiation
Organization flexibility

H1




Pasteurian orientation
Knowledge creation
Knowledge utilization
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H2

Overall performance

.909

Table 1 Top Ten Universities in Patent Grants (2004~2009)
Rank

University

Utility Patent

Design Patent

Total Patent

1

Far East University

117

848

965

2

National Cheng Kung University

283

31

314

3

National Chiao Tung University

272

3

275

4

Southern

49

194

243

Taiwan

University

of

Science and Technology
5

National Taiwan University

221

19

240

6

National Sun Yat-Sen University

213

5

218

7

National Chung Hsing University

183

6

189

8

National Formosa University

177

11

188

9

National Tsing Hua University

178

4

182

10

National Central University

163

4

167

Source: Lo (2010)
Table 2 Universities’ Publication and Research Commercialization Performance (2006-2010)
Item

Papers published

Patent grants

Licensing income

Venture incubation

17,963

933

NT$215.0 mil.

446

2007

18,746

975

NT$277.7 mil.

633

2008

22,636

752

NT$456.2 mil.

712

2009

24,315

946

NT$474.0 mil.

840

2010

23,715

1,192

NT$676.3 mil.

1,066

Year

(SCI journals)

2006

Source: Lo (2010)
Table 3Characteristics of the Universities and Respondents
Universit

Ownershi

y

p

A

Public

General

B

Public

C

No.

of Total

Non-adm

Admini

in.faculty

strators

256

214

42

19

114

84

30

5

9

66

46

20

Medical

4

9

63

41

22

Private

General

3

12

81

62

19

Private

Science & 2

8

54

30

24

99

634

477

157

Type

No. of

departme

responde

nts

nts

8

42

General

5

Public

General

D

Public

E
F

schools

Technolog
y
Total

27
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Table 4 Means, Standard Deviations, and Correlationsa
Variables

Mean

1.Department

S.D.

1

2

3

4

5

6

7

21.61

12.28

.54

.50

.217*

.13

.34

.196

.26

.44

-.403** -.641** -.232*

427.18

174.78 -.178

-.015

-.071

.238*

76.80

27.82

-.092

.143

.004

.018

.879**

3.91

-.193

-.062

-.079

.284**

.960** .743**

1013.52 228.19 .033

.446**

-.224* -.220*

.215*

.277** .180

9. KCO

35.74

3.32

.043

.212*

-.145

.207*

.214*

10. KUO

28.10

4.37

.018

.530**

-.246* -.306** .204*

13.55

1.93

-.062

.288**

-.039

size
2.Engineer
college
3.Science
college
4.Life sci. and
Med. college
5.University
antecedents
6.

b

Structural

differentiation

8

9

10

-.417**

7.
Organizational 13.45
flexibility
8.Pasteurian
orientation

c

11.Overall
performance
a

-.020

-.124

.182

.281** .172

.848**
.946** .639**

.287** .333** .273** .629** .579** .571**

N = 99 departments.
University antecedents is the multiplicative interaction of organizational flexibility and resource
commitment.
c
Pasteurian orientation is the multiplicative interaction of KCO and KUO
* p< .05; ** p< .01, *** p< .001; two-tailed test
b
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Table 5 Results of Regression Analysisa
Model 1 Model 2

Model 3

Model 4

Independent

Pasteuri Pasteuria Pasteuria Overall

Variables

an

n

n

Department size

Engineer college

Science college
Life

science

Medial college

n

Model 6

Model7

Model 8

Overall

Overall

Overall

Overall

Performa Performa Performa Performa Performa

orientati orientatio orientatio nce
on

Model 5

nce

nce

nce

n

-.0 (.84 -.02 (.81 -.01 (.88 -.08 (.34 -.17 (.05 -.11 (.17 -.10
19 8)

4

nce

1)

5

2)

6

4)

1

3)

6

8)

9

.293

.42 (.02 .472 (.01 .454 (.01 .353 (.04 .448 (.00 .339 (.03 .561 (.00
5* 7)

*

3)

*

7)

*

4)

*

7)

*

9)

-.0 (.80 -.00 (.98 -.01 (.93 .339 (.01 .299 (.01 .321 (.01
37 3)
& .03 (.85
2

8)

4
.015

1)
(.93
5)

3
.030

1)

*

0)

(.86 .320 (.04
8)

*

2)

*
.174

9)
(.25
4)

*
.256

0)
(.08
5)

*
.282

.221

5)

4)
(.23
1)

.205 (.03

.230 (.02

antecedents

*

*

Structural

.21 (.02

differentiation

4* 7)

Organizational

.200 (.04

flexibility

*

1

2)

3)
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(.06

University

4)

-.10 (.24

(.07
6)

.28 (.02
9*
.204

.110

2)
(.18
3)
(.19
1)

2)
.567 (.00

KCO

*** 0)
.538 (.00

KUO

*** 0)

Pasteurian

.610 (.00

.585 (.00

orientation

*** 0)

*** 0)

ΔR2
2

R

2

Adjusted R
ANOVA F

.041*

.034*

.037*

.228***

.268***

.295***

.047*

.258***

.250

.243

.243

.345

.418

.445

.195

.455

.209

.203

.203

.378

.387

.415

.154

.420

6.185**
*

5.981*** 6.078***

11.306** 13.376** 14.905**
*

a

For all models, N = 99. Standardized coefficients are shown.
* p ≤ .05; ** p ≤ .01; *** p ≤ .001
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*

*

4.572***

12.808**
*
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Abstract：The current literature concerning the role of university in the changing society, characterised
by knowledge economy or innovation system, mainly accentuates the economic role and entrepreneurial
nature of university without paying much attention to the potential of entrepreneurial university as a key
actor changing social context or institutional settings. This paper contributes to the existing literature
by advancing our theoretical and empirical understandings on the role of entrepreneurial university as
institutional entrepreneur in innovation system development. The case study of the Tongji Creative Cluster,
a unique and successful model of a regional innovation system in Shanghai, China, reveals that the Tongji
university as the knowledge production actor in the system, plays a key role in institutional changes in the
cluster. Such finding challenges the prevailing view that in China multi-level government plays a leading
role in developing national or regional innovation systems.
Keywords: Institutional entrepreneurship; Institutional logics; Innovation system; Triple Helix;
Entrepreneurial university; China; Shanghai
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1.

Introduction

This study tackles the role of university as an organisation in changing local institutions for
innovation—an issue that so far has received little research attention. Here, “organisations are formal
structures with an explicit purpose and they are consciously created” (Edquist and Johnson 1997, 47);
institutions are sets of formal and informal rules that influence the behaviour of individual and
organisational actors as well as the relations and interactions between them (Edquist and Johnson 1997,
46).It has been commonly understood that organisations and institutions are key components of an
innovation system (Edquist 1997, Lundvall 1992, Nelson 1993, OECD 1999), and that their efficiency and
effectiveness are dependent on interactions between organisations, relations between institutions, as well
as interplays between organisations and institutions (Edquist 2001). Among those complicated
relationships, what fundamentally characterises an innovation system is institutional innovation along with
radical organisational changes (Lundvall 1992, Edquist 1997).
While the essence of institutional building in innovation systems is affirmed (Edquist 2001, Lundvall 2007,
Edquist and Johnson 1997), there has been an emerging interest in understanding the dynamics of
institutional change in innovation systems (Lundvall et al. 2002, Perez 2013, Martin 2013), particularly
concerning the role of actor and agency (Sotarauta and Pulkkinen 2011), founding institutional logics (Cai
In press), as well as conflicts logics (Swan et al. 2010, Cai 2014b).
While studies on these issues are still in the development stage, less known is the role of university in the
process of institutional change. In the era of knowledge-based society university has transformed from a
secondary to primary institution for economic growth (Etzkowitz 2008), and the economic growth is
increasingly dependent on industry’s cooperation with organizations of knowledge production (Lundvall
1992). In this context, a variety of concepts and theories have been developed for understanding the
contrition of university to economic growth and innovation, such as academic capitalism (Slaughter and
Leslie 1997), entrepreneurial university (Clark 1998, Etzkowitz 2003), mode 2 of knowledge production
(Gibbons 1998) and third mission (Etzkowitz et al. 2000). However, the literature mainly deals with the
economic role of university e.g. from the perspective of knowledge transfer and human capital
development. There is little research on the role of university in changing institutional settings of
knowledge-based society. Although some scant studies (See example, Pinheiro 2012, Cai 2014a)touch to
some extents upon the issue, there is a lack of elaborated approaches to explore it. In this respect, Goddard
and Vallance (2013)call for a shift from the predominance of an economic perspective on the role of
universities in regional development to an integration of the physical, economic and social imprints of
universities on regions (Cai 2014c).
This paper tries to fill the gap by examining how university as a key actor contributes to the changes of
institutional settings in regional innovation system by taking as example an innovative service industry
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cluster (Tongji Creative Cluster) in Shanghai, China. In so doing, an analytical framework is constructed
by integrating the insights of the institutional entrepreneur (Battilana, Leca, and Boxenbaum 2009) and
institutional logics (Thornton, Ocasio, and Lounsbury 2012). Guided by the framework, the paper first
ascertains major changes of institutional logics in the development of the cluster and then it discusses the
role of Tongji University in promoting institutional change in development process.
This paper employs a qualitative case study method. The case of Tongji Creative Cluster, as a successful
model of Triple Helix system (Etzkowitz and Leydesdorff 1997, 1995)in a district in Shanghai, has been
earlier introduced by the authors (Cai and Liu 2015). The earlier study (Cai and Liu 2015)focuses on the
economic role of the Tongji University as an entrepreneurial university in the cluster’s development and
mainly contributes to the knowledge pool by identifying a unique path of Triple Helix development. The
current study, though examining the same case, takes a different perspective, focusing on the role of the
university as an institutional entrepreneur. The main sources of data in this study are largely different to
Cai and Liu (2015), including more academic publications, policy and planning documents, interviews
conducted during the period of December 2014 and January 2015. The interviewees include key actors in
the three sectors, namely university, industry and government. They were heavily and actively involved in
the cluster’s development in different stages, including two university leaders (both of them also work as
professors in Tongji University), six enterprise managers (four of them work as professors in Tongji
University) and two governmental officials.
2.

An analytical framework for understanding institutional entrepreneurship from the perspective of
institutional logics

The notion of institutional entrepreneurship, which was initially introduced by DiMaggio (1988) as a way
to reintroduce actors’ agency into institutional analysis, refers to the activities of institutional
entrepreneurs, who not only initiate diverse changes in the institutional environment but also actively
participate in the implementation of such changes (Battilana, Leca, and Boxenbaum 2009). The
institutional entrepreneurs may take actions for institutional changes on purpose or unintentionally; they
may be either those with higher social status or those in lower social positions (Ibid). In a review of the
institutional entrepreneurship literature, Leca, Battilana, and Boxenbaum (2008) find that the recent
studies on institutional entrepreneurship acknowledge actors’ institutional embeddedness, and recognise
the role of institutions as both constraintson and enablers of action.Their study also revealsthat many
scholars claim that institutional entrepreneurship is likely to take place in contexts with conflicting
institutional arrangements. HenceBattilana, Leca, and Boxenbaum (2009) highlight the importance of
“multiple institutional orders” (p.74) and “joint actions and interactions between institutional
entrepreneurs” (77) as conditions conducive toinstitutional entrepreneurship.After noticing that these
conditions arenecessary but not sufficient for institutional change, they further suggest that institutional
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entrepreneurs implement the changes by two means: first by creating a vision for change, and second
mobilising and motivating others to achieve and sustain the vision. The vision can be framed as 1) an
exposition of the problems of current institutionalised practices, 2) the reasoning of a burgeoning
institutional template, 3) the promotion of a proposal for change. To achieve the visions, institutional
entrepreneurs must mobilise existing and potential allies by 1) developing narrative rhetorical argements
for change but referring to existing institutional templates through storytelling or theorising stories, 2)
providing financial/material resources, and 3) utilising the formal and informal positions of the
institutional entrepreneur.While all these are essential to the theory of institutional entreprenuership,
Battilana, Leca, and Boxenbaum (2009)have not sufficiently elaborated the micro foundations of
entrepreneurship for institutional change. Fortunately, an institutional logics perspective developed by
Thornton, Ocasio, and Lounsbury (2012)may have the potential to advance the micro-foundation of
entrepreneurship and institutional change in two aspects.
First, the understanding of institutional change can be facilitated by three concepts, namely “institutional
logics”, “institutional field” and “transposition”. An institutional logics approach to explaining
institutional changes was originally developed by Friedland and Alford (1991), who suggest that each
society consists of a set of institutional orders and each of the institutional orders has a central institutional
logic that constitutes its organising principles and is available to organisations and individuals to elaborate.
Following such understanding, Thornton and Ocasio (1999, 804) define institutional logics as “the socially
constructed, historical pattern of material practices, assumptions, values, beliefs, and rules by which
individuals produce and reproduce their material subsistence, organise time and space, and provide
meaning to their social reality”.
When doing institutional analysis, institutional theorists often refer to the term “organisational field”
defined by DiMaggio and Powell (1983)as “the totality of relevant actors” or “those organisations that, in
the aggregate, constitute a recognised area of institutional life” (p.148). However, in their elaboration of
institutional logics perspective, Thornton, Ocasio, and Lounsbury (2012)use the concept “institutional
field” as a basic unit for analysing institutional changes. One thing makes the two concepts of
organisational field and institutional field different is that the boundary of an institutional field may cut
across different organisational fields (Thornton, Ocasio, and Lounsbury 2012), though in some cases an
institutional field, as a unit for institutional logic analysis, can be an organisational field (Greenwood et al.
2011) or a specific organisation (McPherson and Sauder 2013). All institutional field logics, regardless of
their levels, “are both embedded in societal-level logics and subject to institutional field-level change
process” (Thornton, Ocasio, and Lounsbury 2012, 17). Another difference between the two concepts is:
while organisational field is limited to the concept of “structuration” (DiMaggio and Powell 1983), in an
institutional field, the analysis focuses on both independent and contradictory logics (Thornton, Ocasio,
and Lounsbury 2012, 61-62). The third unique feature of the concept of institutional field is its
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accentuation on the interactions and relationships between participants in the field (Thornton, Ocasio, and
Lounsbury 2012).
Drawing on Sewell (1992)’s conceptualisation of the transposition of schemas, Thornton, Ocasio, and
Lounsbury (2012, 61) refer to institutional transposition as the migration of elements of institutional logics
between institutional orders within an institutional field. In such a train of thought, institutional change
can be understood as combinations of existing institutional logics, and it is the social actors with multiple
positions and subject to multiple institutional orders who have the potential to enable the institutional
transposition or institutional change.
Second, the institutional logics perspective helps make explicit the axiom of institutional entrepreneurs’
actions. It should be noted that institutional entrepreneurship is one of the mechanisms of institutional
transposition, in addition to structural overlapping and event sequencing (Thornton and Ocasio 2008).
Regarding the role of agency in institutional change or transposition, Thornton, Ocasio, and Lounsbury
(2012, Chapter 4) accentuate the concept of “focus of attention”.

While both individual and

organisational actors in an institutional field often have multiple social identities, goals and schemas that
help social actors to process information and guide decisions, they tend to choose one set when taking
concrete actions depending on their focus of attention. The actors’ focus of attention is structured by the
dominant logics in the field. As such, a micro theoretical explanation of institutional entrepreneurship can
be formulated as follows. 1) Institutional entrepreneurs try to influence and change other actors’ focus of
attention by framing visions and mobilising material and social resources. 2) The new focus of attention
may activate the hidden parts of the actors’ identities, goals and schemas in the field. 3) These changes as
well as the consequent interactions of the actors may result in new kinds of organisational practices, which
in turn activate available but less accessible logics in the field. 4) The new logics (alternative logics or the
combination of different logics) may become dominant or institutionalised in the field, and thus the
institutional change is achieved, sometimes with unpredictable results.
Among these, the first step is crucial. This has been particularly elaborated by Battilana, Leca, and
Boxenbaum (2009) in their description of how institutional entrepreneurs implement institutional change
by mainly focusing on the means for change without using the concept of focus of attention. Both
Thornton, Ocasio, and Lounsbury (2012), Battilana, Leca, and Boxenbaum (2009)claim that some actors
are likely to become entrepreneurs because of their cross-organisational border experiences. While the
new logics are first adopted by institutional entrepreneurs, the new logics can only maximise their effects
in the field when they are institutionalised. In the process of institutionalisation of new logics, the
contributions of other actors (not merely institutional entrepreneurs) are crucial.
By integrating the supplementary insights of both Battilana, Leca, and Boxenbaum (2009) and Thornton,
Ocasio, and Lounsbury (2012), the role of institutional entrepreneurs as expounded above can be
illustrated by figure 1.
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Figure 8. Axiom of institutional entrepreneurship from the institutional logics perspective
In the next sections, the framework will be applied to analyse the dynamics at the institutional field level,
and particularly the role of university in changing the institutional logics in the development of Tongji
Creative Cluster.
3.

Transforming institutional logics in the institutional field of the Tongji Creative Cluster

To ensure sustainable development in the future, China has recently shifted its economic priority from
labour-intensive production to capital-intensive and technology-intensive production (OECD 2007). As
such, China has increased investment in science and technology, and taken steps towards building a
high-performing innovation system and knowledge economy. One particular emphasis of the policy is to
encourage university engagement in technology transfer to directly support economic development (Wang
and Zhou 2008). It has been argued that Chinese innovation policies largely follow the Triple Helix
model(Zhou and Peng 2008).
When analysing the Triple Helix development, Cai (In press)identifies seven institutional logics that are
aligned with four-stage development of an ideal Triple Helix model derived from successful innovation
stories in Western societies. They are: 1) Shared beliefs on knowledge as a key to economic growth, 2)
Market orientation, 3) Process management, 4) Effective IP Protection system, 5) Civil society, 6)
Competitive market. He also explains the complicated institutional environment of China when
developing its innovation systems with a Triple Helix approach (Cai 2014b, 15):
[A]lthough Chinese economic reforms have changed the policy environment in a direction that may
facilitate the implementation of the Triple Helix model in China, some institutional logics at work may
shape its development in a different way as seen in the West. The institutional logics that are gradually
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coming closer to those of the West include: 1) beliefs in technology innovation as a key to economic
growth, 2) market orientation, 3) IPR protection, and 4) market competition. The other three institutional
logics, namely 1) process management, 2) civil society, and 3) democracy in policy making, aligned with
the Triple Helix activities in the West are largely absent in China. The counterparts of these logics in
China are deeply rooted in the Chinese traditions and political system, and are likely to persist in the
foreseeable future.
In spite of such an overall review, the specific models for innovation may differ across regions(Chen and
Guan 2011).For instance, Cai and Liu (2015)introduce the case of Tongji Creative Cluster as a successful
model of a regional innovation system which is heavily based on the Triple Helix interactions of Tongji
University (TJU), Yangpu District Government (YPDG), and surrounding enterprises, where the leading
role of TJU in providing knowledge-intensive services is crucial (A more detailed description about the
background of the case is provided in Appendix). Cai and Liu (2015)conclude that the development of the
cluster follows the “delayed government-led Triple Helix model” (figure 2).

Government
(The district
government)

Government

University

University

Government

Industry

University

Industry

Industry
Government
(The District
Government)

Time

Figure 9. Delayed government-led Triple Helix model
Source: Cai and Liu (2015)
Different to any prevailing Triple Helix models, such as the statist model, the laissez-fair model, and the
balanced model (Etzkowitz and Leydesdorff 2000),in each of which the interaction between university,
industry and government is characterised by a fixed pattern, the “delayed government-led Triple Helix
model” reflects the changes of tripartite relations in three stages. In the initial stage (1990s), the
interactions between TJU and the surrounding industry were spontaneous and there was no interference
from any government level. While these companies grew very fast, the cluster gradually attracted special
attention from the YPDG, where TJU was located. Then the cluster entered into the second development
stage (2000s), in which the relations between university, industry and (district) government closely
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resemble the “ideal” balanced Triple Helix mode. Here the YPDG engaged as a partner, performing its
role through “reflective control” (Etzkowitz and Leydesdorff 2000).The local government poured
financial resources in to promote the cluster’s development and also created matching policies. In the last
stage (2008 onward), the Shanghai municipal government and especially the central government got
involved and took control of the overall development of the cluster.
While in the last stage the Triple Helix model is close to a statist model of government controlling
academia and industry (Etzkowitz and Leydesdorff 2000), The Triple Helix interactions in the fist and
second stages are very interesting and unique in the Chinese context. Although China is a country
characterised by strong state control, in the initial stage the major interactions were only between the
university and industry without intervention of governments of any levels. The model in the second stage
is close to an ideal or balanced model, that is in contrast to the general perception that the
university-industry-government Triple Helix relation in China exemplifies a statist model with a dominant
role played by government (Etzkowitz et al. 2007). In this paper, we focus on the institutional changes
from the first to the second stages. Seeing the Tongji Creative Cluster can be understood as an institutional
field, the major institutional changes between the two stages are summarised in table 1, following the
seven logics as a benchmark and based on our early studies (Cai and Liu 2015) and additional interviews.
Table 1. The changes of institutional logics in the field of Tongji Creative Cluster
Ideal institutional

Degree of Description

logics as a benchmark

changes

Shared beliefs on

High

The logic of knowledge and technology as the key to economic

technology innovation

growth

was

first

adopted

only

by

university

run

as the key to economic

enterprises/university spin-offs in the first stage and then by the

growth (in the field of

government in the second stage.

industry)
Market orientation (in

High

The market oriented logic was first established among university

the fields of industry

run enterprises/university spin-offs and then by other actors,

and university)

including both enterprises in the region and local government.

Process

Goal oriented management logics remained in both university and

(in

the

management Low
fields

of

enterprises.

industry and academia)
Effective IP Protection High

The logic of information sharing and intellectual property

system

protection gradually permeated among the key actors in the field

logics)

(society-level

thanks

to

the
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in-house

intellectual

property

protection

demonstrated by the university run enterprises.
Civil

society High

(society-level logics)

Regardless of the absence of civil society, this case is a good
example of integrating top-down and bottom-up initiatives.
Especially in the second stage, the equal status of the YPDG in
the Triple Helix framework is attributed to the fact that TJU is not
subject to the YPDG’s administration. It should be noted that the
university was under the joint jurisdiction of both the central
government and the Shanghai Municipal Government. Within
such an administrative framework, it was actually impossible for
the YPDG to exercise much stronger control over the university
and its engagement with the surrounding society.

Competitive market (in Low

Relatively weak competitive logics in universities.

the field of university)
Democratic
making

policy Low
(field

of

government)
4.

Top-down policy-making logics in the central government (the
local YPDG
is subject to the mandate of municipal and central government).

The dynamics of institutional entrepreneurship of Tongji University in the Tongji Creative
Cluster

The major actors in the institutional building of the Tongji Creative Cluster include national and regional
government. These governmental agencies’ roles in changing institutional context are mainly through
formulating supportive policies. Although the YPDG was the most important agency eventually setting up
the structure of the Tongji Creative Cluster, it was not initially involved in the earliest spontaneous
university-industry interactions (Cai and Liu 2015). In this section, we focus our analysis on why TJU is
considered as a major institutional entrepreneur and how it took actions leading the aforementioned
changes of four institutional logics in the field of Tongji Creative Cluster.
Tongji University as institutional entrepreneur
Our interviews reveal that it was TJU that introduced new institutional logics in the field. The particular
actors are university leaders, academics and students engaged in university run enterprises and spin-offs,
because they fulfil two fundamental conditions enabling institutional entrepreneurship, namely 1)access to
multiple institutional orders as a condition to initiate new institutional logics and 2) joint actions between
institutional entrepreneurs and with other actors as a condition to influence the logics of others (Battilana,
Leca, and Boxenbaum 2009, Thornton, Ocasio, and Lounsbury 2012). Next, we will explain these mainly
supported by our interview data.
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First, these actors’ engagement crossed the organisational fields of academia and business, thus they had
opportunities to become familiar with different institutional logics and fuse these together for new ones.
We have learned from the interview of four professors at TJU who were running their own companies that
through business engagement they came to believe in that knowledge and innovation were the key to their
business success. As one professor acknowledged, ‘teaching and research in the university provided lots
of fresh ideas, innovative methods as well as cheap labour (the intern students) for the enterprise’. Also,
‘running our own enterprises helps to establish our own brand and get fame in our own name instead of
that of the university’. As such, the university staff realised the importance of intellectual property
protection and hence directly commercialised their knowledge and technology by establishing
university-run enterprises or spin-offs. As their business activities continued in marketplaces, they learned
to adjust their actions (both in business and in the university) according to the market logics. ‘Some
projects of the enterprises are directly used in the classes as practices, and the project-funding through the
enterprise is also regarded as an important factor in the evaluation for scholarly promotion’, as another
professor said. It should be stressed that the construction and development of university spin-offs in
Tongji Creative Cluster were attributed to national policies in the 1980s and especially the 1990sthat
encouraged technology transfer from university to industry. Nevertheless, in that time, no governmental
agencies were involved in the university–industry interactions in the Cluster. However, the university
leaders, who were directly involved in the planning of university-owned enterprises and spin-offs, were
aware of the urgent needs to integrate their ideas about university-industry interactions into the agenda of
urban planning and local development policies (Wu 2003). As a result, they promoted the logics of
“participatory policy-making” (Michels and De Graaf 2010).
Second, these actors not only worked together in cross-field activities but also interacted intensively with
others, such as YPDG, Shanghai Municipal Government and other enterprises in the field. In 2005, some
university spin-offs established a coalition called Tongji Urban Architectural Design Institute which is
controlled by TJU. ‘Operating under the university can help the coalition to get support from the local
government and to gain competitive advantages in the market as it will enhance the scale effect’, a
spin-off manager told us. The interaction between institutional entrepreneurs and other actors was also
frequent(Liu 2007). Since the beginning of the 2000s, the leaders of both TJU and the YPDG had
established regular communication channels in the form of joint meetings and seminars.

Meanwhile, the

two organisations had jointly established the “talent sharing” mechanism, in which some staff from one
organisation would take temporary positions in the other. TJU and YPDG also cooperated on conducting
various research projects on economic development in the Tongji Creative Cluster. Through working
closely together, TJU participated extensively in the planning and policymaking of YPDG. With the
initiatives and organisations of the TJU and YPDG, Siping Science and Technology Salon was created
with the participation of representatives of government, university and enterprises surrounding TJU. The
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institutional entrepreneurs’ interactions were not limited to the district level but also included the
Shanghai Municipal Government. In 2001, TJU established a strategic partnership with Shanghai
Municipal Economic Commission (SMEC), with the latter providing funding and projects for the
entrepreneurship activities of the university. It was the first time that TJU got support from the Municipal
Government for university-industry collaboration.
Institutional entrepreneurship activities
As indicated by the analytical framework, the role of agency in institutional change is through institutional
entrepreneurs’ actions to influence the focus of attention of other actors. The analysis of interviews
shows that in the Tongji Creative Cluster, TJU shaped the YPDG’s and other enterprises’ focus of
attention mainly through three means: 1) the positions of key figures, 2) engagement in hybrid
organisations and 3) profitability enhancement.
First, some key figures from TJU played important roles in transforming other actors’ focus of attention.
The urban planners (such as Chen Bingzhao), employed by YPDG to design the blueprint of the Tongji
Creative Cluster, were also entrepreneurs of TJU spin-offs and its academics. Due to their multiple roles,
they influenced the visions of YPDG with beliefs from the university side (Yu and Chen 2005). Other key
figures included the leaders and stakeholders of TJU. For example, the establishment of a strategic
partnership between TJU and SMEC in 2001 was largely attributed to the joint efforts of Wu Qidi (the
rector of TJU between 1995 and 2003) and her husband (the vice director of SMEC). After Wu was
appointed vice Minister of Education in 2003, Wan Gang succeeded to the university president’s position,
and was later appointed Minister of Science and Technology in 2007. Both Wu and Wan’s promotion
helped bring the visions of TJU to the upper level governments and this resulted in the rewarding of
Tongji Technology Park as a national example of entrepreneurial excellence respectively in 2003, 2005,
2009 and 2010.
The second means was through establishing hybrid organisations, in which actors both inside and outside
TJU were engaged. In China, public universities and multi-level governments are not allowed by law to
directly take part in market-oriented activities. Their business engagement takes place mostly through
hybrid organisations, such as commercial organisations owned or controlled by universities or
governmental agencies. One of the most influential hybrid organisations in the Tongji Creative Cluster
was the Shanghai Tongji Science & Technology Industrial Co., Ltd (often called Tongji Technology),
which was formed in November 1993by merging 11 TJU run enterprises. It developed close partnership
with many other hybrid organisations, such as enterprises controlled by the YPDG. As hybrid
organisations, they were able to acquire leverage resources from multiple organisations (Borys and
Jemison 1989), and to reduce uncertainty in inter-organisational transactions (Pfeffer 1972). Through
engaging in the activities of these hybrid organisations led by TJU, both the YPDG and other enterprises
tended to adopt the new logics initiated by the university.
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The third means is through enhancing the profitability of the organisations in the field. The business
growth promoted and exemplified by TJU and its affiliated enterprises in practice largely contributed to
the local economic development and to the benefit of many other enterprises surrounding the university as
well. This may have been a more effective means for transforming institutional logics in the field as it
touches the core of what the other actors really cared about– economic performance. From 2002 to 2005,
the trade value of knowledge intensive services in the core area (along an 800-meter long road) of the
cluster increased from 1 billion yuan to more than 27 billion yuan (Liu 2007). When the university
spin-offs showed great economic momentum, the other actors would be naturally willingly to emulate
their model.
Behavioural changes of the other actors
While the previous sub-section presented the institutional entrepreneurship activities as well as their
possible influences over others with respect to institutional logics, here we describe more concrete
behavioural changes of other actors, specifically the YPDG. We place our emphasis on the YPDG because
of its important role in institutionalising the new institutional logics initiated by the university in the field.
This is in line with the claim by Battilana, Leca, and Boxenbaum (2009, 85) that ‘institutional
entrepreneurs in less institutionalised fields might also need to legitimise the new field in the eyes of
major stakeholders on whom field members are likely to depend’. The institutional entrepreneurs exert
influences on other actors, the District Government in our case, through activating/changing their
identities and goals (Thornton, Ocasio, and Lounsbury 2012, 54-86; 132).
While the spontaneous university-industry integrations tended to result in a high level of economic
performance in the late 1990s, the Yangpu District as a traditional industrial base was suffering from
urban decay. The contribution of traditional industrial added value to the urban added value in the Yangpu
District decreased from 34.24% in 1992 to 18.57% in 1998, and even became a negative force for
economic growth (Li and Chen 2005). The Yangpu District was under pressure to transform its economic
development model. YPDG noticed that the growth of the cluster around TJU provided an opportunity for
economic structural transformation in the district and decided to support the cluster’s development.
Against such background, the District Government has changed from the one with single identity of local
government to the one with multiple identities, including governmental agency, venture capital provider,
and even business provider. The identity change has largely been reflected in the goals and practise of
the Local Government as described as follows.
In 2003, the YPDG first invested over eight million yuan to improve the environment around Chifeng
Road and officially named it Tongji Modern Architecture Design Street. When the enterprises along
Chifeng Road expanded into the neighbouring area, YPDG invested a further five million yuan to
renovate the infrastructure and provided a lot of space by reallocating land use rights and reusing the
vacant buildings. Meanwhile, the YPDG developed the urban and economic development plans in the
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district, which took the advantage of TJU and the characteristics of the enterprises in the cluster, focusing
on incubating small and medium-sized start-ups based on knowledge-intensive services. Consequently a
series of favourable policies and services were provided by the YPDG. These included preferential loans,
venture investment, management guidance, programme evaluation, funding applications, vocational
training and personnel recruitment etc. (Chen and Zhao 2013).
In 2007, Wan Gang, who was at that time the president of TJU and later in the same year became Minister
of Science and Technology, proposed expanding the cluster around TJU together with some distant nodes
into a knowledge economy cluster. The proposal received immediate approval from YPDG and together
they drew up two important documents: 1) the Preliminary Agreement on Strengthening Further
Cooperation in Promoting Independent Innovation, and 2) the Planning Framework for Tongji Knowledge
Economy Cluster.
The Tongji Knowledge Economy Cluster was formally launched by YPDG and TJU in May 2007 and has
made a great contribution to the city’s economic development. Its output value increased steadily at a rate
of over 20% annually (Yuan and Zhao 2011). From 2006 to 2010, the number of enterprises in the
Tongji Knowledge Economy Cluster increased from 227 to 800, their floor area had almost doubled, the
number of employees increased more than four times over, and the output value increased more than 5.5
times over.
5.

Institutionalisation of the new logics

In this section, we examined how the abovementioned actions resulted in the institutionalisation of new
institutional logics in the field, as summarised in table 2.The interactions among key actors are illustrated
as figure 3.
Table 2. Institutionalisation of new logics
New institutional

Actors and their contributions to institutionalising the new logics

logics

Formal aspects

Informal aspects

actors

Contributions
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leaders,
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technology as the
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key to economic

students
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business
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University run
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enterprises,
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The logic of market
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Figure 3. The dynamic of institutional entrepreneurship in the Tongji Creative Cluster
6.

Conclusions

This study provided a detailed account of the process of institutional change, with particular emphasis on
the role of Tongji Unviersity as an institutional entrepreneur in promoting institutional changes for the
development of the Tongji Creative Cluster. In so doing, an analytical framework integrating insights of
institutional entrepreneurship and institutional logics change is constructed. The framework was proved
useful when conducting the analysis. The two theoretical insights complement each other and lead the
analysis to a more concrete level. On the one hand, the institutional logics perspective helps identify
concrete institutional logics in the institutional field of Tongji Creative Cluster and provides a more
nuanced account of the process of institutional change. As shown in this study, the major new logics
initiated by institutional entrepreneurs are mainly those associated with an “ideal” Triple Helix model. On
the other hand, the insights of institutional entrepreneurship are particularly useful when distinguishing
between those actors initiating logics and those adopting them. For instance, this study considered the
institutional entrepreneurs to be university leaders and some staff engaged in university’s business
operations, using as criteria the two enabling conditions of institutional entrepreneurs. The institutional
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entrepreneur theory also serves as a good analytical tool for understanding major institutional
entrepreneurship activities. While acknowledging the importance of typical means such as
vision-reframing, social positions and communications, the study revealed that economic gain and
profitability become immediate drivers to change the actors’ visions and logics in the field.
Besides uncovering a black box of institutional change in the Tongji Creative Cluster, the study also
contributes to the existing knowledge pool in four ways. First, it addresses informal leadership in regional
innovation system development in China. One important element in an innovation system is knowledge
spill-over and technology transfer from university to industry. However, there has been criticism that the
studies on technology transfer predominantly focus on the formal dimensions, e.g. legislation, policies and
formal governance structures, while the informal dimension of technology transfer, particularly with
respect to the role of academics, has been paid less attention (Audretsch, Lehmann, and Wright 2014).
This study explored the dynamics beyond the formal structures of administration and leadership in the
development of the Tongji Creative Cluster, and concluded that the spontaneous activities of some key
actors from TJU did indeed play key roles in leading the institutional innovation in the cluster.
Second, the study challenges the predominant view that the government (both central and local) has a
decisive role in guiding the directions of industrial and social innovation in China. As

Pavitt and Patel

(1999, 103) put it, “the technological competitiveness of firms inevitably depends on national systems of
innovation, and national systems of innovation inevitably depend on government policy”. Indeed, Chinese
economic reforms as well as the development of national innovation systems come from top-down
initiatives (Etzkowitz et al. 2007, 16).The government also largely affects the institutional settings of the
national innovation system. Without denying the role of the national framework, the basic units for
developing the economy (institutional systems in particular)are at the provincial level (Chen and Guan
2011) or even the sub-provincial level (Krug and Hendrischke 2008). The government unit that is most
closely interconnected with Tongji Creative Cluster is at the district level—the YPDG. However, our
study suggests that the role of TJU was more important in initiating institutional changes in the Cluster
than the government.
Third, it may add an interesting topic, namely the entrepreneurial university as institutional entrepreneur,
to the entrepreneurial university scholarship. The existing literature on the entrepreneurial university
focuses predominantly on the economic role of the university, particularly revolving around the topic of
technology transfer (Audretsch, Lehmann, and Wright 2014). However, it must be noted that the missions
of universities are not confined to promoting economic development, but are also about transforming the
economic structure and bringing new values to society. As demonstrated in this study, the role of TJU as a
typical entrepreneurial university in China is not merely in the economic domain but also as an
institutional entrepreneur.
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Fourth, the study reveals that space is an important perspective for understanding the innovation system
and it plays an important role in changing the institutional settings. Spatial networks due to the high
density and mixed use in the cluster facilitate the frequent interaction among various actorsand reduce the
transaction costs, thus contributing to their entrustment and collaboration to jointly resist the market
instability. In this way, space helps to produce the new social relations rather than being simply shaped by
the social relations(Lefebvre 1979).Therefore the spatial proximity also contributes to other forms of
proximity such as cognitive proximity, organizational proximity, social proximity and institutional
proximity (Boschma 2005).
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Appendix: Background information of Tongji Creative Cluster
The introduction of the Tongji Creative Cluster is provided here based mainly on Cai and Liu (2015).
Tongji University (TJU), located in Yangpu District, the northeast of Shanghai, has nearly 50,000 students
and more than 6,300 staff members (as of August 31, 2011). Its architecture, urban planning, and civil
engineering departments have consistently ranked first in China for decades. Tongji Creative Cluster was
developed by harnessing the superiority of the University’s leading disciplines in commercialising
academic research and managing industrial linkages. It originated from the spontaneous agglomeration of
creative industries around TJU. According to the statistics for 2005 there were 20 enterprises originally
run by the University, 16 newly incubated spin-offs and 122 other companies (Yu and Chen 2005). As
demonstrated in the official brochure of Tongji Creative Cluster, about 80% of the entrepreneurs in the
cluster are the staff, students and alumni of Tongji University.
It should be particularly noted that UREs were originally developed to a large extent as a response to the
reduction of governmental funding in higher education in order to supplement of the funding shortage of
the university. There was an average yearly 5% decrease of governmental research budget from 1986 to
1993 (Xue 2003). Due to the weak absorptive capacity of firms, lack of IP protection and high transaction
cost in university-industry technology transfer, universities found it was safe and practical to integrate
several stages of the research, development and commercialization process into one organizational entity,
thereby avoiding a long and complicated negotiating process with other enterprises (Kroll and Liefner
2008, Eun, Lee, and Wu 2006).The development of university-own enterprises has been proliferate since
the launch of a government project in 1992 for promoting cooperation between enterprises, universities
and research institutes (Wang and Zhou 2009). They used to be the major form of governance through
which the transfer of science and technology from university to industry was implemented (Eun, Lee, and
Wu 2006).While in western countries, establishing spin-offs is a more common approach to realise
interplay between academic entrepreneurs, parent organisations and venture investors, Chinese university
UREs integrate several stages of the research, development and commercialisation process into one
organisational entity, thereby avoiding a long and complicated negotiating process with other enterprises
(Kroll and Liefner 2008).
Although in recent years there have been more university spin-offs in China, which are not directly owned
by the university but rather run university staff and also graduates. However they are all controlled by
their affiliated universities in one way or another. Legitimacy of this control derives from the fact that
many of these enterprises were created with funds from the university or by virtue of the credit (brand) of
the university. In some cases, enterprises willingly transfer their management control to universities so
that they can generate intangible benefits for themselves. University spin-offs are the main sources
through which Chinese universities engage in the market. In 1999, a legal framework – Several Provisions
on Promoting the Transformation of Scientific and Technological Achievements – was put forward in
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China to further encourage the development of university spin-offs. The 1999 Provisions introduced a
generous rewarding mechanism for commercially useful discoveries and allowed research personnel to
enjoy better mobility between their research and industrial careers. After that, the university spin-offs
flourished.

335

References
[1]. Cai, Yuzhuo, and Cui Liu. 2015. "The roles of universities in fostering knowledge-intensive clusters

[2].

[3].

[4].
[5].

[6].

in Chinese regional innovation systems." Science and Public Policy 42 (1):15-29. doi:
10.1093/scipol/scu018.
Eun, Jong-Hak, Keun Lee, and Guisheng Wu. 2006. "Explaining the "University-run enterprises" in
China: A theoretical framework for university-industry relationship in developing countries and its
application to China." Research Policy 35 (9):1329-1346. doi: DOI: 10.1016/j.respol.2006.05.008.
Kroll, Henning, and Ingo Liefner. 2008. "Spin-off enterprises as a means of technology
commercialisation in a transforming economy--Evidence from three universities in China."
Technovation 28 (5):298-313. doi: DOI: 10.1016/j.technovation.2007.05.002.
Wang, Haiyan, and Yuan Zhou. 2009. "University-owned enterprises as entry point to the knowledge
economy in China." Science & Public Policy 36:103-108.
Xue, Lan. 2003. "The relationship between universities and market (In Chinese)." In Research Report
on the Chinese Development of Science and Technology, edited by X. Liu, D. Wang and Z. Hu, 16-29.
Beijing: Economic Management Publishing House.
Yu, D., and B. Chen. 2005. "Study on the Effect of Social Capital on the Concentration of
Knowledge-Based Industries (in Chinese)." Urban Planning Forum 2005 (3):64-70.

336

THC2015_NO.135

Research on Incubation Efficiency Evaluation of University Science Park
Based on the Perspective of Industrial Clusters1
Zhong Wang 1, Xiaofang Zheng2 ,Dan Yuan3
1

School of Business Administration, Hunan University, Changsha, China
Email:wangzhonghc@hotmail.com

2

School of Business Administration, Hunan University, Changsha,China

Email:450937183@qq.com

3

School of Business Administration, Hunan University, Changsha,China

Email: 250236762@qq.com

Abstract: University Science Park have become the confluent ground of incubation resources with the aid
of technological innovation advantages and scientific research talent resources. It is an industrial cluster
of “agglomeration economic effect” formed by space and geographical aggregation. In this article, we
select University Science Parks Of 27 provinces and areas as our research objects, then use factor
analysis combined with DEA to research their incubation efficiency. We draw the conclusion that the
overall outputs and incubation efficiency of University Science Parks are different, so the incubation
technique needs to be improved. According to the conclusion, we propose some reference
countermeasures and suggestions.
Key Words：Industrial clusters; University Science Park; incubation efficiency; innovation

1 Support Fund: The National Natural Science Foundation of China (71172195/G021501)

337

1.

Introduction

With the rapid development of the global knowledge economy, governments strongly support the
high-tech industrial clusters based on knowledge or innovation. M．Porter pointed out that the
industrial cluster was a group of connected companies or institutions which were adjacent and at the
same or related to a particular industry area. In 1951, the professor Frederik Telinall in Stanford
University built the world first University Science Park-Stanford Research Park which has developed
into the world-famous Silicon Valley; it has made a great industrial cluster effect. Then, many
countries were vying to follow the Silicon Valley, established University Science Park to engage in
technology innovation and high-tech enterprises incubation. University Science Park have been the
studded and blending areas for incubation resources and become the “agglomeration economic effect”
industrial clusters which were relative assembled in space and geography.
As one important component of national innovation system, University Science Park provided a solid
platform for social economy development and the innovative city construction. The 12th five-year
plan, which is a crucial period for China to deeply implement the scientific development concept,
brings China the tough task of changing the economic development mode rapidly, adjusting the
industrial structure quickly and enhancing the capacity for independent innovation fully. So exploring
and playing the general advantages of the incubation bases in the University Science Park is the new
requirement which proposed by the new situation. Although, with the combined interaction among the
government, enterprises and universities, incubation abilities of University Science Park have been
improved significantly, academic circles had a little research on incubation ability which is bad for
strengthening the function of serving the society and improving incubation quality and effectiveness of
University Science Park. Therefore, this article will analyze University Science Park Of 27 provinces’
incubation situations which included the good and the bad, then try to give some relevant suggestions.
2. Study Review on University Science Park
2.1. Reviews on foreign research
In 1951, Stanford Research Park was founded, which initiated the start of University Science Park. In
the 1980s, foreign scholars began theoretical studies on University Science Park, which researched
from economics, management, education, geography and planning perspectives. Adam Smith put his
heart and soul on Silicon Valley development mode and he supported the Silicone Valley Spirit.
Manuel Castells and Peter Hall researched many University Science Parks from many parts of the
world and summarized their experiences to succeed or fail. Quincee.S. summarized experiences of the
Cambridge University Science and Technology Park to provided guide to the other University Science
Parks. In terms of incubation function, Mian (1996) studied the value-added of the university
enterprise incubator. K.F. Chan and Theresa Lau (2005) suggested that incubators should combine
with the development of technology enterprises in advance to promote incubators to provide service
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and support functions. Mohammad and Majid (2012) using the Balanced Scorecard improve the
operating efficiency of University Science Park to create a good innovation atmosphere. Arman et al
(2013) considered that the technical management of University Science Park decided the validity of its
technology transfer.
2.2. Reviews on Domestic Research
The first University Science Park in China is northeastern university Software Park which was
established by northeastern university. According to statistics, Chinese academia started to pay
attention to University Science Park after 1998. Fan Decheng (2005) explored an evaluation indicator
system of University Science Park from the dimensions of University Science Park incubation, R&D
innovation and elements assembling function. Chen Yang (2007) summarized the characteristics and
importance of University Science Park incubation service and analyzed layers and contents of
incubation service. Yin Qun (2010) studied influence of the implementation of government
preferential policies on University Science Park incubation efficiency. Zhang Tienan (2011) analyzed
the incubation activities by triple helix model, then creatively proposed “Industrial Base” incubation
mode. Wu Wenqing and Zhao Liming (2012) analysis the operating efficiency of 33 National
University Science Park, consider that the evaluation of Chinese University Science Park made some
achievements, but still requires a thorough analysis of the overall dynamic efficiency level to promote
the University Science park to further development. Li Li and Li Tianzhu (2014) propose the “simple
accelerator”, consider it necessary to build a “core - periphery”structure of University Science Park
incubator function.
3. Methodologies
The evaluation to University Science Park incubation efficiency is a kind of multiple indicators and
comprehensive work, which aimed at evaluating incubation efficiency of University Science Park as a
whole. In this article, we will use factor analysis method to make a synthesis of information and
reduce the dimensions, then use DEA model to evaluate the efficiency.
3.1. The introduction of factor analysis
The purpose of factor analysis is to extract less and independent common factors to reflect the most
information of original variables, then try to convert subjectivity into objectivity. We suppose that
there are p observable random variables z1 , z 2 ,  , z p and all of them have been standardized
treatment. The average value is 0 and the standard deviation is 1. On the one hand, we use
f 1 , f 2 ,  , f s ( s  p)

to represent unobservable common factors. On the other hand, we use

 1 ,  2 ,  3 ,  ,  p to represent special factors, which explain the parts that can’t be explained by

common factors. The average value of special factor is 0. We can refer to the follow expression (1):
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 z1  a11 f 1  a12 f 2  a13 f 3   a1s f s   1

 z 2  a 21 f 1  a 22 f 2  a 23 f 3   a 2 s f s   2

 z 3  a 31 f 1  a 32 f 2  a 33 f 3   a 3s f s   3 (1)


 z p  a p1 f 1  a p 2 f 2  a p 3 f 3   a ps f s   p
3.2. The introduction of DEA model
DEA is used to evaluate relative effectiveness of Decision Making Units (DMU) which have multiple
input and output indicators. In this article, we will use C 2 R and C 2 GS 2 model based on
Non-Archimedean infinitely small quantity. We can refer to the follow expression (2):
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In the expression (2),  is the objective function value;   (1,1,1)  E m ;  T  (1,1,,1)  E s ; 
T

5

is the Non-Archimedean infinitely small quantity, which is about 10 ; xi is the variable for the ith
DMU m dimensions’ inputs, yi is the variable for the ith DMU s dimensions’ outputs;
s   (s1 , s2 ,, sm )T , s   (s1 , s2 ,, ss )T represent the slack variables of input and output variables;

i  (1 , 2 ,, n ) are combination coefficients of n DMUs; x0 , y 0 represent the input and output

variables of the DMU which is evaluated. If the   0 , then the expression (2) is a C 2 R model, if the
  1 , then the expression (2) is a C 2 GS 2 model.
C 2 R Model is used to evaluate DMU whether “totality effectiveness” and “scale effectiveness”

coexist in the same time. Suppose the optimal solutions of the model are   , s   , s   ,  .
(1) Totality effectiveness judgment of DEA: ① If    1 and s    0, s    0 , we judge the
DMU

0 is DEA effectiveness (totality), which includes scale and technology effectiveness; ② If

   1 and s    0 or s    0 , then we judge the DMU 0 is weak DEA effectiveness (totality),
which means that scale or technology is ineffective. ③ If    1 , we judge the DMU 0 is
ineffective DEA.
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(2) Scale income judgment: We suppose the scale effectiveness coefficient is

n
 i
  i 1


: ① If   1 ,

we judge the scale income of DMU 0 is unchangeable, which means that we achieve the maximum
output scale point and the input scale is the most efficient. ② If   1 , we judge the scale income of
DMU

0 is increasing, which means that if we increase inputs, a higher percentage of outputs will be

appeared. ③ If   1 , we judge the scale income of DMU 0 is decreasing, which means that if we
increase inputs, a lower percentage of outputs will be appeared.
C 2 GS 2 Model is used to evaluate the technology effectiveness of DMU from a perspective of

technical economy. Suppose the optimal solutions of the model are  ' , s ' , s ' , ' , technology
effectiveness of DEA can be judged as follow.
① If  '  1 and s '  0, s '  0 , we judge the DMU 0 is DEA effectiveness ( C 2 GS 2 ).② If  '  1
and s '  0 or s '  0 , we judge the DMU 0 is weak DEA effectiveness ( C 2 GS 2 ). ③ If  '  1 , we
judge the DMU 0 is ineffective DEA.
4. Empirical Study
4.1. Data source
In this article, we follow the principle of scientific, practicality and data availability to select
evaluation indicators. We refer to the major evaluation indicators of University Science Park from
Technology Enterprise Incubator Evaluation Indicator System(try), Guideline for University Science
Park Evaluation, and China Torch Statistical Yearbook, then we establish 4 input indicators they are
the total number of employees I 1 , the number of University Science and Technology Parks I 2 ,the
total incubation fund I 3 , the area I 4 and 6 outputs indicators they are the amount of incubating
enterprise O1 , the amount of new incubating enterprise for the year O2 ,the total income of incubating
enterprise for the year O3 , the total industrial output value of incubating enterprise for the year O4 ,
the net profits of incubating enterprise for the year O5 , the taxes paid of incubating enterprise for the
year O6 .Based on the total samples from China Torch Statistical Yearbook 2014, we establish 27
provinces of University Science Parks samples except those have incomplete data, then we start to
collect data. Because of space limitations, here we don’t list specific samples’ name and their original
data.
4.2. Data processing
As dimensions of indicator are not homogeneous, all the output indicators should be standardized
before conducting factor analysis. The detailed calculation formulas (3~5) is given out as follow.
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Here, z ij represents the j output indicator’s original value of the i University Science Park; z j
represents the average value of the j output indicator;  j represents sample standard deviation of the
'
j output indicator; z ij represents the value after standard processing.

4.3. Factor analysis
We use SPSS17.0 to conduct factor analysis. Finally, we get the results that the KMO is 0.669; the
observed value of Bartlett sphericity test statistic is 181.501 and the relative probability value close to
0.Therefore, it is right to conduct factor analysis in output indicators.
We extract two common factors f 1 , f 2 through factor analysis and the rate of accumulative variance
contribution is 87.499%. O3 , O4 , O5 , O6 have a higher load in f 1 ,they are bound up with profitability
of incubating enterprise directly, so can be explained as the total profits. O1 , O2 have a higher load in
f 2 , they are related to University Science Park’s business, so can be explained as business scale.

Finally, according to the factor score coefficient matrix, we get factor score function as follow.
f 1 =-0.09 O1 +0.294 O 2 +0.481 O3 -0.095 O 4 -0.293 O5 +0.392 O6

(6)

f 2 =0.232 O1 -0.003 O 2 -0.241 O3 +0.416 O 4 +0.573 O5 -0.170 O6

(7)

The value of two comprehensive indicators f 1 , f 2 can be calculated by expressions (6) and (7).the
detailed values can be seen in Table 1.
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Table 1

The treated Original input indicators and output indicators
O1’

O2’

Name

I1'

I 2'

I 3'

Beijing

0.82155737

1

0.894797115 0.618199862 4.0109

Tianjin

0.223461632 0.169230769 0.12641224

Hebei

0.164478046 0.1

0.132281626 0.150815333 -0.38485 -0.31874 0.210549 0.177751

Shanxi

0.115137058 0.1

0.12641224

Liaoning

0.258902725 0.446153846 0.294863635 0.204992323 -0.34145 0.95174 0.218344 0.389751

Jilin

0.231284871 0.238461538 0.291987635 0.130286646 -0.51671 -0.46106 0.186868 0.154003

Heilong

I 4'

f1

f2

0.26447 1

0.275069

0.188734345 -0.14977 -0.48975 0.252768 0.149215

0.100466727 -0.38485 -0.78469 0.210549 0.1

0.23641546

0.307692308 0.434173525 0.227789976

Shanghai

0.5259117

0.930769231 0.498061798 0.621643274 -0.28462 0.17903 0.22855 0.260812

Jiangsu

1

0.792307692 0.582757047 1

Zhejiang

0.248532385 0.376923077 0.709394931 0.210775473 -0.60401 -0.46048 0.171189 0.1541

Anhui

0.143664591 0.1

1

0.179875065 0.13607 -0.06038 0.304103 0.220862

Fujian

0.1

0.12641224

0.1

Jiangxi

0.221642274 0.169230769 0.208583652 0.256565401 -0.26214 -0.35936 0.232587 0.170973

Shandong

0.345395003 0.307692308 0.238047972 0.349704677 0.3164

Henan

0.258866338 0.1

Hubei

0.581875152 0.238461538 0.593380636 0.883598784 -0.10644 0.16334 0.26055 0.258194

Hunan

0.167643729 0.169230769 0.165038673 0.159612382 -0.276

jiang

0.1

-0.4174

0.30133

0.204703 0.281219

2.57799 4.60887 0.742658 1

-0.53545 -0.64417 0.183502 0.123448

-0.38583 0.33649 0.166556

0.155759173 0.443390604 -0.44992 -0.15679 0.198863 0.204775

-0.36612 0.230098 0.169845

Guangdong 0.354746503 0.238461538 0.267277518 0.153411313 0.35765 0.14083 0.343898 0.254438
Chongqing 0.18787499

0.169230769 0.1

0.112982344 -0.46662 -0.19424 0.195864 0.198526

Sichuan

0.348597073 0.376923077 0.359426887 0.2171492

Yunnan

0.255009299 0.169230769 0.12641224

shanxi

0.225353764 0.307692308 0.200836062 0.224608298 -0.3707

-0.13799 0.21309 0.207912

Gansu

0.163677529 0.238461538 0.11760816

0.129456298 -0.2702

-0.43756 0.23114 0.157924

Dalian

0.121723134 0.169230769 0.155759173 0.122085055 -0.5495

-0.26473 0.180979 0.186763

Xiamen

0.146138918 0.169230769 0.137446686 0.230676975 -0.41755 -0.24442 0.204676 0.190153

Qingdao

0.1

Shenzhen

0.189002992 0.1

0.1

0.12641224

-1.0004

0.4447

0.1

0.305143

0.119426844 -0.17299 -0.62036 0.248598 0.127421

0.1

-0.36185 -0.64417 0.21468 0.123448

0.120542853 0.124917755 -0.00173 -0.02367 0.279355 0.226988
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4.4. Effectiveness calculation based on DEA
As there is some negative values in indicators f 1 , f 2 , we should convert negative values into positive
'
'
values before use DEA. f 1 , f 2 are converted by function (8), then we use O1 , O2 to replace f 1 ,

f2

.The final results can be seen the last two columns in the Table 1.

Oij'  0.1 

  * 0.9
maxf  min f 
f ij  min f ij
ij

ij

( i  1,2,  , n; j  1,2 )
From the Table 1, we can see input indicators are I 1 , I 2 , I 3 ,
are

I4

(8)
'
'
and output indicators are O1 , O2 ,they

2
2
2
variables of C R and C GS models. With the help of DEAP2.1 , the final results have been

showed in Table 2.
Table 2 Analysis results of the incubation efficiency
DMU

TE

PTE

SE

Beijing

0.734

1.000

0.734

Tianjin

0.863

0.886

0.974

Hebei

0.874

0.893

0.979

Shanxi

0.965

0.975

Liaoning

1.000

Jilin

Scale

DMU TE

Scale

PTE

SE

0.477

0.681

0.700

0.795

0.857

0.928

ascending

Guangdong 1.000

1.000

1.000

stabilization

0.990

ascending

Chongqing 1.000

1.000

1.000

stabilization

1.000

1.000

stabilization Sichuan

0.750

0.814

0.921

descending

0.650

0.656

0.991

descending Yunnan

0.931

0.938

0.993

ascending

Heilongjiang 0.792

0.842

0.941

descending Shanxi

0.688

0.746

0.922

descending

Shanghai

0.359

0.472

0.761

descending Gansu

0.903

0.953

0.948

ascending

Jiangsu

0.888

1.000

0.888

descending Dalian

1.000

1.000

1.000

stabilization

Zhejiang

0.453

0.529

0.856

descending Xiamen

0.957

0.978

0.979

ascending

Anhui

1.000

1.000

1.000

stabilization Qingdao

1.000

1.000

1.000

stabilization

Fujian

0.956

1.000

0.956

ascending

1.000

1.000

1.000

stabilization

Jiangxi

0.619

0.732

0.846

descending Mean

0.822

0.878

0.928

Shandong

0.636

0.855

0.744

descending Standard

0.149

0.092

0.902

0.902

1.000

stabilization deviation

0.185

Henan

income

descending Hubei
descending

Hunan

Shenzhen
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income
descending

descending

4.5. Empirical results analysis
Technology effectiveness analysis ( PTE ): We pay attention to  ' column from the table 2. University
Science Parks of Beijing, Liaoning, Jiangsu, Anhui, Fujian, Guangdong, Chongqing, Dalian, Qingdao,
Shenzhen’  ' coefficient reach 1(pure technology effectiveness) which demonstrate that they achieve
the most superior technology effectiveness. In general, in the scale of the existing inputs, incubation
resources of University Science Park didn't be made the best. Input-output efficiency is poor.
Totality effectiveness analysis ( TE ):University Science Parks of Liaoning, Anhui, Guangdong,
Chongqing, Dalian, Qingdao, Shenzhen’   coefficient reach 1 which demonstrate that they achieve
technology effectiveness and scale effectiveness at the same time. In the other words, the proportion of
inputs and outputs is optimum. But the rest are ineffective DEA. The totality effectiveness  
coefficients show that the comprehensive incubation ability of University Science Parks is weak and
incubation technology is backward.
Scale efficiency analysis (SE): scale efficiency (SE) = comprehensive efficiency (TE) / pure technical
efficiency (PTE), reflecting the efficiency of the economy achieve scale economies. The results show
that University Science Parks of Liaoning, Anhui, Henan, Guangdong, Chongqing, Dalian, Qingdao,
Shenzhen are DEA effective, showing that the resource allocation of University Science Park is
reasonable. In general, the number of the University Science Park incubation is not much higher, the
overall size of the University Science park is still to be improved.
Scale income analysis (  ): University Science Parks of Liaoning, Anhui, Henan, Guangdong,
Chongqing, Dalian, Qingdao, Shenzhen’ scale returns unchanged, the incubator efficiency of
University Science Park is at the optimum scale. University Science Parks of Hebei, Shanxi, Fujian,
Yunnan, Gansu, Xiamen’scale income is increasing, the input will reach the output scale
economies.Other provinces’scale income is diminishing, the increase in investment will result in the
output scale diseconomy.In general, not all the University Science Parks achieve scale effectiveness.
Instead, most of them are decreasing returns to scale which mean that scales are unreasonable and they
don’t make use of input factors. On the one hand, when outputs are constant, inputs are excessive. On
the other hand, when inputs are constant, outputs are deficient.
5. Countermeasures and Advice
The evaluation results of factor analysis and DEA show that services enjoyed by incubating enterprise
in University Science Park remain on the basic hard service level. The trend of decreasing returns to
scale of most science parks is quite obvious. Irrational input structure of the incubation resources make
the ability of incubation in high-tech enterprises weak and there is still considerable room for
improvement on the overall management system services, the professional service and the service of
resource integration and optimal allocation. Therefore, this article proposes the following suggestions.
Firstly, the input proportion of incubation resources needs to be adjusted appropriately.
Non-mechanical’s effectiveness reflects the input proportions of the incubation resources are
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unreasonable in University Science Parks. Thus, we can appropriately adjust the input proportion in
accordance with the development goals of the University Science Parks. Secondly, the output of
incubation activities and the transformation capacity of high-tech achievements need to be improved.
University Science Parks should actively implement the preferential policies provided by the country,
make full use of subject resources and human resources and strengthen the cooperation among social
advantage resources through learning the internal operation and management skills in enterprises. Also,
University Science Parks should formulate incubation service systems to promote the incubation of
University Science Parks’ achievements and the industrial development. Thirdly, an intermediary
service system needs to be built. Introducing or founding a wide range of intermediary service
organizations such as human resources organizations and consulting service organizations in
University Science Parks and building intermediary service systems suitable for incubating enterprises’
incubation and development can reduce incubation costs and improve the service level. Fourthly，an
information network service platform needs to be built. A shared information network platform
established in or between University Science Parks can be used to upload all the University Science
Parks’ long-term practical experience, which could provide useful information resources for the
incubation activities and promote the interaction and information sharing among University Science
Parks.
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Sub Theme: Entrepreneurial University and Triple Helix’s Development
The role of Entrepreneurial University in Regional Inclusive Innovation
System: Evidence from China
YAO Wei, ZOU Xiaodong, Henry Etzkowitz, WENG Mosi
Research Institute of Development Strategy, Zhejiang University, China.
Abstract：Inclusive growth is an indispensable solution for China's future development. China’s 12th
Five Year Plan (2011-2015) placed great emphasis on “inclusive innovation”. In the view of most
preview researches, the university, which plays central role in other innovation system, is excluded
from inclusive innovation system.This paper makes an attempt to conduct a case study on Zhejiang
University that carried out inclusive innovation operation in the rural areas in China, in order to find
the key role of Entrepreneurial University played in regional Inclusive Innovation system. The results
show that not like traditional research-orient university, entrepreneurial university plays a critical
role in selection ， improvement and diffusion of technology ， dissemination and absorption of
knowledge，access to science & technology knowledge, primary intermediary service, training skilled
labor, educating and offering high level talents in regional inclusive innovation system. And inclusive
innovation provides entrepreneurial university withcompetitive advantage difficult to imitate by taking
full advantage of enormousconsumption, production, entrepreneurship potential contained in poor
people.
Keywords: entrepreneur university, inclusive innovation, regional inclusive innovation system
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1. Introduction
A new form of innovation that has been given the label ‘inclusive innovation’ is growing in
developing countries. As often with new phenomena, it has different names that reflect different
emphases and have also been given other labels including ‘pro-poor innovation’, ‘below-the-radar
innovation’, ‘grassroots innovation’, ‘BoP (base-of-the pyramid) innovation’, and more (Horton, 2008;
Kaplinsky et al, 2009;Kaplinsky 2011; Cozzens and Sutz2012; Ramani, Sadre Ghazi, and Duysters,
2012). Mainstream innovation is associated with increasing inequality while inclusive innovation is
associated with reduced inequality. Growth in the reality of this alternative or modified form of
innovation has been matched by a growth of political and academic interest, driven particularly by
both an actuality and a heightened perception of rising inequality. That inequality – as well as being
inherently problematic– is also seen as holding back social and economic development in the long run
(Stiglitz2012).
There were growing engagement with inclusive innovation by international organizations such as the
World Bank(2013) OECD (2013), and UNDP( 2014) , by multinationals enterprises alongside largeand medium-sized firms, examples of these innovations include the Tata Nano, the Sakshat $35 web
notebook, the Hrudayalaya Heart Hospital, Discovery Health, Ushahidiand new business models in
such activities as microfinance, rural electrification, crowd sourcing through mobile telephony, and
health insurance.(Chataway, Hanlin and Kaplinsky,2014).and also by national governments such as
China and India (OAPM, 2011). Inclusive innovation (and by extension inclusive growth) has been
widely acknowledged as a goal of public and business policy. For example, The concept of inclusive
growth and inclusive innovation is very much at the center of China’s 12th Five Year Plan
(2011-2015), and is taken as an attempt to transform Chinese economic and social development model.
While the Government of India cites inclusive growth as the overarching objective of legislation and
budgetary allocations; it provides significant resources towards programmes that ‘[reduce] poverty and
[create]employment opportunities, access to essential services especially for the poor, equality of
opportunity, and empowerment through education and skill development’ (Planning Commission,
2006).
However，from the literature of inclusive innovation, formal institutions(such as universities and
research institutes) are less forceful within low-income markets(Foster and Heeks, 2013) or even are
excluded from regional inclusive innovation system(SHAO,XING & TONG, 2011). So the research
question of this paper will focus on what does the role of entrepreneurial university played in regional
inclusive innovation system.
Actually there already are some research on the role of entrepreneurial university to the RIS or NIS,
can be illustrated into three aspects. First one, entrepreneurial university will provide mounts of
manpower that can intrigue the entrepreneurial action. Secondly, it can directly make the impact by
the S&T spillover. Thirdly, it will also lead the entrepreneurial culture to move forward, from 0 to 1,
also from 1 to 2.
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The remainder of the paper will be organized as follows: Section 2 will briefly review the literatures
about inclusive innovation and entrepreneurial university, background of case study and framework
will be expatiated in section 3. More details of case study will be given in section 4. Finally in section
5, we will raise the conclusion and give rich discussion including the limitation of the paper.
2. Literature review
Trapped in a cycle of poverty and disenfranchisement are classified as living at the base of the
pyramid (BoP) (Prahalad, 2004). The terms.’ inclusive innovation’ and ‘innovation for inclusive
growth’ interchangeably to address innovations that create or enhance opportunities to improve the
wellbeing of those at the BoP. George, McGahan and Prabhu（2012）define inclusive innovation as the
development and implementation of new ideas which aspire to create opportunities that enhance
social and economic wellbeing for disenfranchised members of society.
Foster and Heeks (2013, 335) define inclusive innovation simply as ‘the inclusion within some aspect
of innovation of groups who are currently marginalized’.
The other kind of definition is about which ‘aspect’ of innovation the marginalized group is t
o be included in. The main contrast is between those who think exclusion can be addressed s
imply in terms of innovationoutputs vs. those who think marginalized groups must be included
in innovation processes.A more differentiated view is shown in the ‘ladder of inclusive innov
ation’ Heeks et al. ( 2013),there should be six level for inclusive innovation, that is: Intention
/ Consumption/Impact/Process/ Structure/Post-Structure. The levels are akin to steps on a ladde
r because each level involves a gradual deepening and/or broadening of the extent of inclusio
n of the excluded group in relation to innovation. In general, each level accepts the inclusion
of the levels below, but pushes the extent of inclusion further.’(Heeks et al. 2013, 4–6)
No matter how to define "Inclusive Innovation", however, its core focus is the structures and
processes required to develop and deliver innovative technologies (goods and services) incorporating
the needs and interests of the poor. And it has novel features including significant involvement of the
private sector and global value chains, the development of poor consumers as an accessible mass
market, growth of technological capabilities within developing countries, and the involvement of new
technologies (Kaplinsky, 2011; Cozzens and Sutz, 2012).Within the literature, one finds four aspects
of inclusivity that are highlighted (Utz and Dahlman, 2007; Altenburg, 2009; Cozzens and Sutz, 2012):


Inclusivity of innovation precursors: for example that problems to be addressed by innovation are

of relevance to the poor.


Inclusivity of innovation processes: for example that the poor are involved in the development of

innovative goods and services.


Inclusivity of innovation adoption: for example that poor consumers have the capabilities to

absorb innovations.


Inclusivity of innovation impacts: for example that innovative goods and services have a
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beneficial effect on the livelihoods of the poor.
A number of authors have shown the potential for SoI ideas to be extended to encompass some of
informal structures and processes typical of poor communities (for example, Chaminade et al, 2009),
others have identified the potential relevance of SoI concepts for understanding innovation for the poor
in developing .countries (for example, Mackintosh et al,2007; Altenburg, 2009). That is because
inclusive innovation faces challenges such as lack of market information，deficiency in knowledge
and skills，imperfect institutional system，back ward infrastructure，limited access to financial
services，etc．All these constraints cannot be solved by one single enterprise, it needs support from
many other stakeholders such as government, NGOs, local communities, research institutes,
universities, financial institutes and intermediary institutions, to construct regional inclusive
innovation system (SHAO,XING& TONG ,2011).
Looking at studies of inclusive innovation in developing countries, we see a greater emphasis on
non-traditional, demand-side innovators. This includes informal sector workers (Nichter and Goldmark,
2009) and lead users(Cheneau-Loquay, 2010) who are incrementally innovating to adapt new
technologies to the needs and circumstances of local consumers.
In some cases, SoI’s conception of innovation actors has been extended, for example, to incorporate
innovation intermediaries who stand between original suppliers and final consumers (Klerkx and
Leeuwis, 2009). They are mainly conceived as information/knowledge brokers, typically connecting to
formal research and development organisations (Winch and Courtney, 2007). BoP markets are being
served, a much richer network of intermediaries must be created, a network that must produce a whole
set of minor adaptive innovations in order to ensure inclusivity: technology adoption and use and
impact within those markets. Key intermediary roles, which have been essential to enable adoption and
use of new technology by low-income consumers (Foster and Heeks,2013).Fleck (1993) utilizes the
term ‘innofusion’ to cover the process of bringing inventions into use, then George , McGahan and
Prabhu(2012)raised the concept of ‘inclusive innofusion’: what has to date been rather a missing link
between a new invention and its widespread adoption by low-income consumers.
SoI frameworks may therefore encompass a broad range of innovation actors as inclusive innovation
would require. But we need to supplement that theoretical potential with more specific detail: about
who exactly the actors are in practice; how they connect to the supply and demand side of the system;
and what the systemic contribution of their innovative activity is.
The relations between inclusive innovation system actors have in some ways been relatively ‘arms’
length’ market relationships, SoI frameworks of inclusive innovation systems have tended to focus on
informal

institutions,

particularly

those

that

deal

directly

with

innovation(Foster

and

Heeks,2013).Therefore, the ideas from the literature review are concluded: formal state institutions
play a role in inclusive innovation but much less directly; those formal institutions areal so less
forceful within low-income markets, partly because of implementation gaps, and partly because of the
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rich informal institutional system that shapes behavior in and around these markets. (Foster and Heeks,
2013)
3. Case study
In this paper, we sampled Zhejiang University as the very case, which is considered to be the most
important entrepreneurial university and among the top3 universities in China. Zhejiang university
located in the historical and picturesque city of Hangzhou. Zhejiang University is a comprehensive
research university with distinctive features and a national as well as international impact. Research at
Zhejiang University spans 12 academic disciplines. With 36 colleges/schools, Zhejiang University has
14 primary and 21 secondary national leading academic disciplines.
3.1. Philosophy: make the impact through knowledge, make the development through service
It is a tradition of Zhejiang university to be the engine of social development. As early as the
Anti-Japanese War in the 1930 s, ZJU was forced to move west, ZJU has made great contribution to
the areas along the way. After the founding of new China, especially since the reform and opening up,
the social service capacity of ZJU has been constantly improved.
The reason why ZJU kept giving back to the society can be narrowed into two aspects. The first one,
thanks to the consciousness of scholars. The faculty of ZJU has the academic spirit of doing research
based on the grounded issue. The other one is the complex of thanksgiving. Since the government
provided plenty of policy and resources for ZJU, so in turn ZJU found it is the own duty to feedback.
Facing national and regional needs, ZJU established the social service system, including talent
cultivation and training, industrial technology research and promotion, agricultural technology
extension services, public policy consulting, medical and health services and international cooperation.
Among these issues, it is the very work of ZJU to construct an inclusive innovation system via
focusing on agriculture, rural areas and farmers.
3.2. Solid support: build the inclusive innovation organization system
In order to form an inexhaustible impetus to construct inclusive innovation system, ZJU put efforts on
a series of organizational design. Among them, the local cooperation office is the entity of work,
agricultural disciplines support is the foundation, agricultural think tank is the navigator, and classified
management of the personnel system is the stimulus.
3.2.1. Entity: Local Cooperation Office
Local cooperation office of Zhejiang university is Founded in August 2005, which is the first
professional institution in China aims to be responsible for the social service. The agricultural
development through technology & education department is right for carrying on duty of inclusive
innovation.
Moreover, in January 2006, Zhejiang university has set up a local cooperation committee, deputy
secretary of party committee standing as the team leader, organizing multi-sectoral participation to
form the working group.to coordinate local cooperation work. In hence, local cooperation office and
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local cooperation committee collaborate from within with forces from outside, pushing the inclusive
innovation forward.
3.2.2. Basis: discipline
Promote inclusive innovation can't make bricks without straw, Zhejiang university always make the
impact relying on the solid disciplinary system, which reveals the unique advantage of science and
technology when entrepreneurial university promote inclusive innovation.
The College of Agriculture and Biotechnology (CAB), Zhejiang University was established in July,
1999 after the four universities in Hangzhou were merged to form a new Zhejiang University in 1998.
There are five departments in the college, namely Agronomy, Plant Protection, Horticulture, Tea
Science and Applied Bioscience, which offer both undergraduate and graduate education programs.
There are nine institutes established under the relevant departments namely, Crop Science,
Biotechnology, Insect Science, Pesticide and Environmental Toxicology, Vegetable Science,
Pomology, Landscape Architecture, Tea Science and Nuclear-Agricultural Science. There are 226
employees in the college including 81 professors and 79 associate professors.
Moreover, Zhejiang University gives full play to the advantages of interdisciplinary. The department
offers a postdoctoral work station, a doctoral degree program in agricultural and forestry economics
and management, a master's degree programs in agricultural and forestry economics and management,
a co-built master's program in industrial economics as well as two undergraduate programs in
agricultural and forestry economics and management, and rural regional development. The department
actively involved in research areas such as Agricultural Industrial Organization and Institution,
Resource and Land Management, Agricultural Economy and Policy, Agricultural Product Trade and
Supply Chain Management.
3.2.3. Navigator: think tank
The Center for Agricultural and Rural Development (CARD) was founded by Zhejiang University and
it's under the direct lead of the university. The main purpose of its foundation is to exert the superiority
of research in agricultural and rural modernization as well as the advantage of research in regional
economy. The main functions of CARD are organizing research projects, scholastic communication,
training up high level talents, consultation for momentous decision, training of human resource,
publishing the research works and spreading research performance.
CARD is not only to promote inclusive innovation via providing intellectual guidance, but also make
effective influence on government decision-making to win system space of inclusive innovation
system.
3.2.4. Stimulus: personnel system
After all, to promote inclusive innovation is basically to motivate the faculty and to cut loose the
difficulties. Zhejiang university launch a series of policy in personnel system. Firstly, Zhejiang
university formulate "series of agro-technical popularization" teachers title promotion and appraisal
system. Secondly, Zhejiang university has set up one type of faculty named "Qiushidistinguished
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promotion", encouraging high level faculties to lead the transformation of high-tech achievements.
Thirdly, Zhejiang university build the ’agent’ team, who are specialized in technology transformation.
3.3.

Make the impact: build up inclusive innovation popularization system

The four golden elements make joint effort to promote inclusive innovation. When it comes to the
science and technology popularization system of inclusive innovation, which means stepping into the
real world, Zhejiang university have embodied four modes.
3.3.1. Mode I: talents conveying - agricultural extension center
Zhejiang university agricultural extension center is set to focus on agriculture, rural areas and farmers,
and consisted of experts and professors of agro-technical popularization. Zhejiang university take the
center as an important platform service place. Through organization promotion team, Zhejiang
university constantly convey the talents to transform scientific and technological achievements. At
present, nearly 100 teachers as well as the external marketing researchers serve as staff.
3.3.2.Mode II: knowledge disseminating- agricultural science and education demonstration base
Zhejiang university set up more than 60 agricultural science and education demonstration bases
(>1000 Mu) in Zhejiang province. The demonstration bases rely on faculties’ expertise to promote
cooperation. In hence, professional knowledge disseminate from the experts to farmers, then they
work together to facilitate joint development.
3.3.3. Mode III: technology spillover-cooperation promotion center
Zhejiang university set up several cooperation promotion centers in rural areas. The center mainly
send chief experts in local leading agriculture industry, focusing on the introduction of advanced
technology and integrated innovation of suitable technology. They also pay great efforts to the
experimental demonstration of new technology.
3.3.4. Mode IV: industry expanding- agricultural experts incubator
Zhejiang university encourage the promotion of faculties' knowledge, technology and patent involved
in the industrialization of agriculture science and technology. So agricultural experts incubators are
established in hangzhou, huzhou, lishui. The incubator integrate university, company, base and
peasant household, make best configuration of land space, capital and technology. It is a must to say
the mode is successfully replicate in the western region.
4. Performance
In promoting the construction of inclusive innovation system, Zhejiang University fully relies on its
academic strengths and makes inclusive innovation system presenting the booming trend of ”A single
spark can start a prairie fire” through serving characteristic industries and establishing research base in
and out of the province.
4.1. Technology Transfer: Agricultural Technology Transfer Centers Construction
As of 2015, Zhejiang University transferred s hundreds of technical achievements and provided
training and consulting services for tens of thousands of local peasants through 10 agricultural
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technology transfer centers in the poor rural areas in Zhejiang province and neighboring Jiangsu
Province.
4.2. Foster industry: support development of regional characteristic industries
By depending on the firm basic science research and making agricultural technology promotion center
and other bases as fulcrum, Zhejiang University combining with regional characteristics supports and
fosters the development of industrial innovative development to achieve a two-dimensional coverage
of region and industry.
Table 1 Regional characteristic industries supported by ZJU
Industry

Area

Product

Tea

Anji

The export of tea and tea processing

Zunyi

Green tea, organic tea

Longquan

Oolong Tea

Wuxing

Sweet, waxy corn

Corn

Anji
Nanxun

Mulberry, silkworm breeding and promotion of new varieties,
comprehensive utilization and development of sericulture

Nanxun

Grape

Deqing

Grape

Quzhou

Citrus

Lishui

Precocious sand pear

Huzhou

Watermelon, muskmelon, pumpkin

Wuxing

Testudinate

Xiangshan

Penaeusvannamei, swimming crab

Hangzhou

Turtle

Qingtian

Rice fish

GuizhouMeitan

Rice fish

Longquan

Pleurotus nebrodensis, black fungus, GanodermaLucidum

Ninghai

Free range chicken

Livestock and Jiaxing
poultry
Guangxi
Yizhou

Pig, chicken, duck

Chinese
herbal
medicine

Eight Zhes and rare and endangered medicinal plants (including
Dendrobiumcandidum), genuinemedicinal materials, development
of traditional rare medicinal herbs and high-tech products

Sericulture

Fruit

Aquatic
products

edible fungi

Panan
Changxing
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4.3. Increase income: strong guarantee increasing of peasants' income
In response to the national policy and local government, Zhejiang University creates substantial
economic benefits for the local poor peasants during the process of allying local government to
promote inclusive innovation system. According to incomplete statistics, gross output value
agriculture and the peasants' per capita net income rose 10.8% and 12.8% annually in Huzhou, where
urban-rural income ratio reduced from 2.11: 1 in 2005 to 1.94: 1 in 2013. With the help of Zhejiang
University, Anji country of Zhejiang province establishes the tea export and process base whose
annual production value of tea deep processing increase 250 million yuan and the export volume
achieves 15 million dollars. Similarly, economic benefits of per acre increase more than 1000 yuan in
Zhejiang Wuxing corn base, where peasants' annual income increase 20 million yuan, forming a fresh
corn processing industry with million tons production whose output value is 50 million yuan per year.
5. Conclusion and Discussion
However, as yet there has been a lack of field data-based application of these ideas, to systematically
understand whether standard So ideas are applicable or whether the particular features of inclusive
innovation for, with and by the poor would require us to modify these ideas.
Thus, in this article – drawing on the case of Zhejiang University in China–We may learn from the
case study that entrepreneurial university in China plays a role in selection，improvement and
diffusion of technology ， dissemination and absorption of knowledge ， access to science &
technology knowledge, primary intermediary service, training skilled labor and educating high level
talents in regional inclusive innovation system.
In hence, entrepreneurial university is proved to make great impact to enhance the regional inclusive
innovation system. The reason why entrepreneurial university in China exert all the effort to IID is
largely determined by the fundamental social needs. Moreover, the regional entrepreneurial culture is
somehow foster the cultural state of continually feedback to society. In turn, via the reform of
governance structure, this kind of cultural state can be sound put into action. Because of the very
interaction, entrepreneurial university gradually grasp the leading role in the regional development,
simultaneously, university gain lots of upgrading via the entrepreneurial service.
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Abstract: The university innovation system analyzes science,education and the application of science
from two different paradigms:science and practice,and triple dimensions:university, industry and
government at four levels:international, national, regional and institute.It emphasizes on the different
missions and approaches of different universities, so as to promote originality,creativity and innovation
more efficiently and rationally.The input-process-output model is used here for university system
designing.The key factors as teachers,students,resources and conditions are deployed coordinately with
the the missions and core values of universities,then put into the global and high-tech context,and
forming a dynamic mutual network mechanism.
Keywords: globalization; high-tech; university innovation system; network mechanism
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1.

Introduction

The information technology has brought about a revolution in teaching, research, producing and
business domains.The social software, big data and high-performance computational services, scientific
instruments, and arrays of sensors makes academic activities more convenient with high efficacy.
While the biotechnology, nanotechnology and artificial intelligent,etc have been integrated in the
process-based and product-based innovation and modified the whole productivity chain,creating new
opportunities for wealth and job.The high-tech makes capital flow and distribute globally and
accelerates knowledge diffusion.
Science tries to disclose the truth of universe and illuminate our minds so that we will follow the law of
universe and behave well for goodness. While technology is a media to link theory and practice for
better life.University is an academy to seek for truth, to preserve great thoughts and inventions by which
the new generation would be nurtured and cultivated to be more intelligent and humanistic with wisdom
and ability and to build a harmony world.The mission of HE is to enhance equity to access into higher
education system and share knowledge and resources;to preserve quality in teaching, research and
services;to increase employment rate of graduates.All members of the academic community engaged in
research are provided with appropriate training, resources and support. University should preserve and
exercise scientific rigour and originality, in a spirit of impartiality and ethics, as a basic prerequisite for
attaining and sustaining an indispensable level of quality.[1] University should keep alert with new
technology and reflect in teaching, learning, research,infrastructure, facility, library and classroom
designing.Students should be put at the center of teaching,and given more opportunities to learn by
themselves and by doing,designing,exploring to integrate themselves into the global knowledge society
and transcend mere economic considerations to incorporate deeper dimensions of morality and
spirituality.The intellectual and cultural rights on the results of research should be used to the benefit of
humanity and should be protected so that they cannot be abused.
University also takes the responsibility to cultivate qualified employees and excellent engineers,
entrepreneurs to change knowledge into value and wealth.University, government and enterprises
should take coordinating action.The government makes policy, collecting and distributing funds to
support research and innovation,to promote higher level employment.University and academic
associations should develop the rigid standard to maintain intellectual authority,exercise their
intellectual capacity and their moral prestige to defend and disseminate values as honesty, peace, justice,
freedom, equality and solidarity.In a knowledge-based time, university plays a more important role in
promoting the sustainable development of individuals,communities,nations and the world.
But evidences show that the world-wide higher education system has been expanding the gap between
different classes.In China,

a quantity of

graduates are unemployed every year,meanwhile,the

employers complaining about the quality of graduates, and the industry original innovation level is still
very low. At the same time, higher education is being challenged by new opportunities relating to high
technologies,which are improving the ways in which knowledge can be produced, managed,
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disseminated, accessed and controlled. Sharing knowledge, international co-operation offer new
opportunities to reduce the knowledge gap and improve the living standard of ordinary people.
University innovation network intends to integrate knowledge producing, education, application and
ethics into teaching and research activities.The internal and external conditions,capability,resources
and environment

are considered and matched dynamically. The internal elements include

capability,intellectual capital, the advantages of disciplines, outstanding academics and research project,
student resources, library and information

resources, cultural, intelligent facilities, laboratory

equipment; The external elements include policies, industrial and economic structure, the smart city, the
absorbing and converting capability of new knowledge.Government,university,industry sectors and the
stakeholders will collaborate and construct the infrastructure and laboratory. (figure1) .

Figure1.University Innovation System and Network Mechanism
2.

Literature Review

The series of Framework Programs of the European Union has increasingly focused on so-called
Research, Technology, and Development (`RTD') Networks.The Second Conference on the Triple
Helix of University-Industry-Government Relations focused on "the future location of
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research" and brought together researchers, practitioners, and policy analysts from the three institutional
spheres, at multi-national, national, regional, and local levels. In Loet Leydesdorf’s report, the Triple
Helix thesis is developed into a recursive model of how an overlay of communications operates on the
underlying institutions. Market selections, innovative dynamics, and network controls provide different
codes of communication at the global level. Local translations at the interfaces induce adaptation
mechanisms in the institutional arrangements. While two dynamics tend to coevolve into trajectories, a
regime of transitions emerges when trajectories can be recombined. The emerging hyper-networks are
expected to be in flux.Institutions can then be flexible in temporarily assuming roles of other partners.
Niche management and human capital management become crucial.[2]
Gibbons et. al. (1994) have characterised this role as follows:“Technology transfer looks more like a
soccer game in which the university is a member of a team. To score, it [the innovation system] needs
the aid of all its team mates. The ball is passed back and forth among the players who may include
business people, venture capitalists…”[3]Universities have an important partnership role to play in the
innovation system. Swann (2002) identified that enterprises are more likely be a part of this “soccer
team”, and work with the science base, if they are doing R&D, and so have the capacity to value
information; employ qualified scientists and engineers, who have the capability to understand new
information; and lack key personnel, that is, they recognize where they need to bring in outside
expertise.[4]
Diana Crane(1972) reveals the key role of the invisible college and highly productive scientists in
knowledge discovery, spreading and diffusion in social networks.Invisible college is a small group of
scholars in any field who are responsible for the most influential output in that field;[5]
Michael Gibbons,Camille Limoges,etc. (1994)studies the dynamics of science and research in
contemporary societies and put forward the new production of knowledge.They argue that the ways in
which knowledge - scientific, social and cultural - is produced are undergoing fundamental changes at
the end of the twentieth century. These changes mark a distinct shift into a new mode of knowledge
production which is replacing or reforming established institutions, disciplines, practices and
policies.The identifying features of the new mode of knowledge production are reflexivity,
transdisciplinarity, heterogeneity. These features connect with the changing role of knowledge in social
relations. While the knowledge produced by research and development in science and technology is
accorded central concern, the authors also outline the changing dimensions of social scientific and
humanities knowledge and the relations between the production of knowledge and its dissemination
through education;[6]
Song Gang’s study finds that in knowledge society, the need-driven, humanistic open innovation model
is generally adopted. [7]
In 2004, the British Government published a ten-year investment framework for science and innovation.
The purpose is to promote outstanding scientific and technological discovery and to turn knowledge into
new products and services.The Government sets out an agenda for increasing business-university
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collaboration to create more routes to bring new skills into businesses and to bring new ideas
successfully to the marketplace;to improve the professional development of science teachers; to
promote public understanding of and engagement with the science base and stresses the need for
regulatory and ethical issues to be considered at the emerging stages of new science.In order to maintain
and develop world-class excellence and core strengths, a culture of multidisciplinary research and the
underpinning infrastructure and funding mechanisms to support it are taken into account. More
cross-disciplinary training will be delivered at undergraduate and postgraduate level, particularly
cross-disciplinary PhD program. [8]
Based on global and national innovation system, some Chinese scholars engages in a serial studies on
the higher education innovation system. LIN Baokun analyzes the connotation, innovation alliances and
mechanisms of university and suggests that university should build a co-operative interdisciplinary and
cross campus innovative organizations; and university-enterprise alliance, Union of Scientists and a
broad partnership(Lin Baokun, 2000);
Zhao Qinping proposed five part of college innovation system: the base system, development platform
system, intermediary system, public service platform system, innovation system

and culture

construction (Zhao Qinping, 2003); Wang Shenyu highlights such features as sign of innovative
university: have a culture with strong academic atmosphere and preference; have a reasonable and
coherent structure with basic study, applied research and technology development, have the level and
potential to keep pace with world technological frontier; build an interdisciplinary guarantee system,
have a network of interdisciplinary academic institutions; have formed mutual traction, mutual
penetration, co-evolution tendency among universities, industry, government.(Wang Shengyu, Li
Peifeng, 2003);
Yuan Muqi, Jiang Lai analyzes the meaning of university innovation system, resources and problems
and suggests that universities should make a rational allocation of basic research, applied research and
development studies, and to strengthen knowledge and technology innovation bases construction,
integrate the scientific and technological forces, optimize the layout and make a rational disposition of
technology resources (Yuan Muqi, Jiang Lai, 2007);
The university innovation highlights the basic science and technology innovations which link the
relevant supporting and auxiliary organizations across universities ,enterprises, government, finance,
intermediary organizations and the whole innovation chain, university innovation is in the upstream
(Liao Wenqiu, Shi Biao, 2009);
Luo Wei uses a complete information dynamic game model to analyzes the process of cooperation and
innovation between universities and enterprises, as well as the innovation practice for universities and
industry, how to select the appropriate means of cooperation and partnership based on the characteristics
of the resources and capabilities of the partners. [9]
ZHOU Chun-yan,LI Hai-bo points out that the innovation theory of triple helix on academy,industry
and government comes from the regional innovation practice. It shows us the nature of regional
364

innovation that is based on knowledge and results in the exploration on new increasing model and new
dynamic mechanism on regional development. [10]
Some new trends: (1) to explore innovative networking mechanism in the context of new technology
environment, such as intelligent campus, intelligent city, visualization, intelligent learning, big data;
(2)study on the university innovation system and networking mechanism based on the new paradigm of
open knowledge production;

(3) study on the innovation environment and game relationship of university innovation system. For
example, Yuan Qiaoyun points out that the core of knowledge innovation is to establish a synergies open
innovation platform supported by Web2.0 environment, and attract a large number of network users to
participate in innovation and interests networks so that knowledge and innovation can increase
exponentially. The innovative capabilities of organization originates from the global network of
collective intelligence. The social networks also provides a new way for knowledge transfer and
innovation(Yuan Qiaoyun, 2013);

(4) Wang Zhiqiang analyzes the relationship between knowledge production in university and the
innovation system of a more interdisciplinary, diversified network. This relationship has a great impact
on research university’s innovation performance, which also reflects the track of knowledge production
mode transformation in research universities (Wang Zhiqiang, 2014). The study focused on the
transformation of knowledge production patterns and their impact on innovation, but neglecting the
quality improving and mutual restrain mechanism.
3.

Case Study

a)

STS Program in Stanford University[11]

The Program in Science, Technology, and Society is a dynamic interdisciplinary major that provides
students with a liberal arts education for the twenty-first century.The faculty come from different fields
such as Anthropology, Communication, Computer Science, Education, Electrical Engineering, History,
Law, Management Science and Engineering, Political Science and Sociology. STS majors develop
depth within two or three fields of study while fostering a broad understanding of the technical and
social dimensions of science and technology.
The current curriculum includes a focused core as well as five thematic concentration areas. Students
also have the opportunity to pursue research in affiliated labs and through the honors program, to
network with alumni and to take innovative project-based courses. STS provides an arena for dialogue
among students of engineering, humanities, the natural sciences and the social sciences: a common
ground where ideas that transcend the divisions between fields are not merely envisioned, but practiced.
Graduates of STS have entered distinguished graduate programs, such as Harvard's John F. Kennedy
School of Government, MIT's Technology and Policy Program, Stanford's Graduate School of Business,
and top-ranked doctoral programs around the world. STS alumni have forged successful careers in a
variety of fields, including business, engineering, law, public service, medicine and academia.
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3.1 PROGRAM IN SCIENCE, TECHNOLOGY & SOCIETY (S T S) 2 0 1 4-2015
REQUIREMENTS AND COURSES
I. CORE REQUIREMENTS (30+ units; 8 course min.)
It is strongly recommended that students complete the STS 1 requirement before declaring the major~

B. STS PERSPECTIVES (20+ units): Required to complete 2 courses from each perspective below,
for a total of 6 perspectives courses. Students may not double-count courses in the core and the
concentration areas. Additionally;
★ WIM REQUIREMENT: At least 1 perspectives course must fulfill the STS Writing in the Major
⌘ GLOBAL REQUIREMENT: At least 1 perspectives course must fulfill the STS Global req

1. Social scientific perspectives (complete two courses)
• ANTHRO 82: Medical Anthropology (4, W)
• ★ANTHRO 90C: Theory of Ecological and Environmental Anthropology (5, W)
• ⌘ ANTHRO 126: Urban Culture in Global Perspective (5, A)
• ★COMM 120W: Digital Media in Society (4-5, NO)
• COMM 166: Virtual People (4-5, W)
• ⌘ ECON 106: World Food Economy (5, S)
• POLISCI 110Y: War and Peace in American Foreign Policy (5, S)
• SOC 114: Economic Sociology (4, A)
2. Cultural & historical perspectives (complete two courses)
• ANTHRO 179: Cultures of Disease: Cancer and HIV/AIDS (5, NO)
• CLASSICS151: Ten Things: An Archaeology of Design (3, A)
• ⌘ HISTORY 131: Leonardo’s World: Science, Technology and Art, in the Renaissance (5, A)
• ⌘ HISTORY 140: World History of Science (5, W)
• ★HISTORY 140A: The Scientific Revolution (5, NO) o r ★HISTORY 232F: The Scientific
Revolution (5, S)

• ⌘ HISTORY 144: History of Women and Gender in Science, Medicine and Engineering (5, A)
⌘ HISTORY 44Q: Gendered Innovations in Science, Medicine, Engineering, and Environment

• ⌘ HISTORY 208A: Science and Law in History (4-5, NO)
• ⌘ HISTORY 278S: The Ethical Challenges of Climate Change (4-5, W)
• PHIL 60: Introduction to Philosophy of Science (5, A)
3. Scientific & engineering perspectives (complete two courses)
• ⌘ CEE 64:Air Pollution & Global Warming: History, Science, and Solutions (3W)
• CS 106ANote 1: Programming Methodology (3-5, A/W/S/SUM)
• ★CS 181W: Computers, Ethics, and Public Policy [Prerequisite: CS 106B or X] (4, A/W/S)
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• ENGR 131 (formerly STS 115): Ethical Issues in Engineering (4, A/S)
• ME 214: Good Products, Bad Products (3-4, W)
• MS&E 189: Social Networks - Theory, Methods, and Applications (3, A)
• ★MS&E 193: Technology and National Security (3, A)
• ★MS&E 197 (formerly STS 110): Ethics, Technology, and Public Policy (5, W)
The Public Life of Science and Technology Focus on key social, cultural, and values issues raised by
contemporary scientific and technological developments through STS interdisciplinary lens that
encompasses historical dimensions (e.g., legacy of scientific revolution); technological impact (e.g.,
affordances of new tools and media); economic and management aspects (e.g., business models, design
and engineering strategies); legal and ethical elements (e.g., intellectual property, social justice); and
societal response and participation (e.g., media coverage, forms of activism). Discussion section is
required and will be assigned the first week of class.
3.2 NCCU Top University Program[12]
Vision: National Chengchi University is the most complete and leading domestic university, known for
humanities and social science education. In order to become the top academic institution of humanities
and social science in Taiwan, Asia and even the world, we dedicate to producing talents for social
development and future demands. For the contribution to our country and society, we aim to develop
professional fields, broaden academic knowledge, and balance instruction and research.
Consensus: 1. Focusing on developing to be a world top university with continuous concern with the
high-education policy. 2. Reinforcing the department evaluation, faculty evaluation, and academic
ethics in order to achieve the goals of academic community. 3. Ensuring teaching and counseling
qualities.4. Reinforcing social recognition.5.Elevating administrative efficiency by integrating central
organization.
Results:1.Changes in Learning; 2.Changes in Environment; 3.Changes in Horizons; 4.Changes in
System; 5.Changes in Academic Energy; 6.Changes in Resources.
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3.3 STS: Nanotechnology and its application
Knowledge enhanced products or services can command price premiums over comparable products
with low embedded knowledge or knowledge intensity. Many researchers have differentiated assembled
goods from homogeneous products, like chemicals and materials, which are the output of process
industries. Teachers can offer some cases for the students major in STS to study and put into practice.
Nanotechnology is often described as the third small-tech revolution and unlike the first two
revolutions,nanotechnology is based on the skills inherent in materials science and engineering. The
example of Ferrofluids is now considered to illustrate the applicability of the model to
nanotechnology-based products.Ferrofluids are one of the oldest commercially available
nanotechnology-based systems.The product, a ferrofluid, consists of tiny magnetic particles dispersed in
a fluid. The fluid systems is then used to create a number of products such as seals and bearings in
applications where leakage, bearing run-out, and thermal issues associated with traditional technologies
significantly degrade the end product. Computer disk bearings and fluidics systems to deliver liquid fuel
in NASA rockets are two examples of applications of ferrofluids.
The original ferrofluid system was found to have a very specific temperature and chemical compatibility
operating ranges. If the ferrofluids were exposed to temperatures outside of their operating range, the
product's structure changed and in some cases the product ceased to function. Ferrofluidics discovered,
however, that by making small modifications to their production process there would be slight changes
to the structure, chemical compatibility and thermal operating range of their product. Consequently,
Ferrofluidics manufactures a number of different products for different applications all based on slightly
different manufacturing processes.Ferrrofluids are not the only nanotechnology in which a change in
process results in a simultaneous change in the product. In the case of nanotechnologies, function and
performance characteristics are clearly and tightly linked to structure and the structure is tightly linked
to the process. Hence, process and product innovation are simultaneous. Having considered a number of
examples of traditional process-based products in such industries as chemicals, food processing,
engineered materials and an example of an emerging process-based technology – nanotechnologies
– a pattern of product and process innovation occurring simultaneously has been identified.
When considering the relationship between product and process innovation it is important to consider
the technological nature of the product to ensure that the correct model is applied. This is an important
insight that has implications to marketing, R&D, operations and strategy. [13]
3.4 Globalization of the High-Tech Labor Force[14]
In the first half of the 2000s “offshoring” entered the American lexicon as US-based companies moved
large numbers of jobs overseas, with India and China as prime locations. With the United States at the
center of the ICT revolution, it is the place to which people come from around the world for ICT-related
higher education and work experience. Many major US-based ICT companies that have been expanding
their worldwide employment in the 2000s been reducing employment in the United States. Some
US-based companies that have increased US employment in the 2000s have expanded non-US
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employment at a faster rate. Microsoft doubled its US employment from 27,000 in 2000 to 55,000 in
2008, but the US share of worldwide employment fell from 69%t to 60%. Cisco Systems increased its
US employment from 25,000 in 2000 to 37,400 in 2008, but the US share of worldwide employment fell
from 74 % to 57%.
For decades US ICT companies have been routinely offshoring production activities, usually through
foreign direct investment (FDI). Previously offshoring had been driven mainly by the search for
low-wage labor to perform relatively low-skill work. New in the 2000s was the extent to which
offshoring represented a search for low-wage labor to perform relatively high-skill work. In the 2000s
US ICT companies have been able to access an abundance of such labor in developing countries,
especially India and China.
Since the 1960s the development strategies of national governments and indigenous businesses in East
Asian nations have interacted with the investment strategies of US based ICT companies as well as US
immigration policy to generate a global labor supply. This process has entailed flows of US capital to
East Asian labor and flows of East Asian labor to US capital.As a result, new possibilities to pursue
high-tech careers, and thereby develop productive capabilities, have opened up to vast numbers of
individuals in East Asian nations.Many found the relevant educational programs and work experience in
their home countries.But many gained access to education and experience by following global career
paths that include study and work abroad, especially in the
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United States.
For East Asian nations in the process of development, these global career paths have posed a danger of
“brain drain”: the career path could come to an end in the United States (or another advanced economy)
rather than in the country where the individual had been born and bred. For nations such as South Korea,
Taiwan, China, and India, however, that at certain stages of their development have experienced brain
drain, the education and experience in the United States that their nationals received created valuable
“human capital” that could potentially be lured back home. A major challenge for these East Asian
nations has been the creation of domestic employment opportunities, through a combination of FDI,
strategic government initiatives, and the growth of indigenous businesses, to enable the career paths of
global nationals to be followed back home, thus transforming a potential “brain drain” into an actual
“brain gain”.
4.

Conclusion

a) Reinforce Academic Standards and Cross-disciplinary Strategy
University innovation system should be designed in a frame work of academic standard with core values:
the pursuit of truth and freedom, rational spirit and humanistic care, which should be integrated into
teaching, research, professional and curriculum standards. The scientific criterion of truth is an internal
standard following the internal norms of science and logic, and rigorous methods, procedures, and
enhance public confidence in science and research by offering convincing conclusions and evidences.
Until the 20th Century, the main objective of scientific establishment is to expand correct knowledge,
and the norms of scientific community is to ensure the objectivity of scientific knowledge, which is a
quasi-ethical norms. With the social function of science becoming increasingly prominent, the overall
objective of the scientific establishment turned to human being and the environment for wealth and
sustainable development. Science becomes an important social division of labor and profession.[15]
Chinese scholar Fei Xiaotong believes that the department of the university is an institute to train
disciplinary specialists.University should not only establish disciplinary institutes and departments for
teaching, but also establish research institutes accordingly and integrate the function of teaching and
research.[16]
E.Shils points out that the scientific establishment means a close interaction within the structured and
intensive academic community. The more interaction, the greater authority in dealing with a variety of
academic issues, including academic evaluation, identification, promotion, distribution, awards.
Disciplinary System is conducive to building moral constraints and professional standards, to maintain
normal academic competition and collaboration. Scientific criterion of truth and good are
interdependent.Science needs to be transcendental but also pragmatic.
So the specific conditions of research, costs and effectiveness should be taken into account. The
technical value cares whether a new technology can eliminate the prior technology, and bring new
technological innovation or revolution. The social value is related to human well-being,which not only
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being recognized by scientists and specialists but also be accepted by public,for example,whether
promoted the employment rate and increase income,whether improved product quality, healthy, safe
and conducive to sustainable development of society. The institutions and standards of university (such
as disciplinary and professional standards, teachers' professional standards, excellent personnel
standards, etc.) must be based on certain values, not just a matter of technology and methods.
Academic authority and academic organizations should be established and relatively independent from
the administrative power.Students union and professor congress should ensure students and teachers
participating in teaching, research, management and training programs.Teachers should be skilled to
promote inquiry by asking questions as well as to guide, focus, and challenge students learning. Not
only is Inquiry a focus of teaching standards but it is also one of the visions of content standards.
Students combine processes and scientific knowledge as they use scientific reasoning and critical
thinking to develop their understanding of science and the disposition to use the skills, abilities, and
attitudes associated with science.
University and government should support the development of communities of learners by establishing
student teams and by building a greater regional and national community through telecommunication
access. To utilize local and regional issues and concerns to stimulate problem-solving activities and to
foster a sense of green earth and harmony society. Teachers must be continuously required to adapt
themselves to new science and technology in order to be successful in teaching.
The quality of higher education institutes can be evaluated internally and externally. The internal
assessment or audit is usually carried out by the dean of the department and the professor
committee according to the objectives and requirement put forward at the beginning of the semester.The
external assessment is usually carried out by government, industry sectors, community and research
sponsors and see whether the “products” are qualified from relevant customers’ requirements, for
example, whether the students’ knowledge, skills, ability, competency can meet with the requirements
of industry sectors, whether the research or project output is practical and valuable. The “process”
evaluation is to see whether the education activities are humanistic and scientific, whether the programs
and courses,the resources and supporting conditions are rational,updated and efficient,whether the
teachers are responsible,humanistic and competent of teaching and research.The quality standards
include international,national and institute’s levels and humanistic,academic,practical triple dimensions.
Here is an example of the quality function deployment for a course (figure2):
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Figure2.Course Designing and Quality Control
The exist a significant barrier to multidisciplinary working, for the potential partners cant use the same
technical language and reach agreement. Multidisciplinary research will be embedded in more
universities as standard. One favored model is the center of excellence which brings together researchers
from different disciplines into the same working space with the requisite facilities, infrastructure and
support staff. The undergraduates, postgraduates and PhDs are offered multi-disciplinary courses and
teachers are encouraged to communicate and work cross fields.Translational courses are used to help
bridge the gap between disciplines.
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b) Open Laboratory and Knowledge Resources
Universities’ research equipment and laboratories, as well as expertise and facilities should be
maximised and open to access by community, enterprises and business. Series of collaborative R&D
program and knowledge transfer networks will be adopted by university, enterprises and
government.Some priority technologies of new and renewable energy technologies,technologies for
environmentally friendly transport, advanced (composite) materials and structures, inter-enterprise
computing,sensors and control systems, disruptive technologies in electronics and displays,and
bio-processing should be integrated in discipline knowledge system and in process-based,product-based
innovation.In order to increase the efficiency of collaboration between university and enterprises and
maximize the investment,a relevant evaluation of the research projects or apprenticing agreement must
be carried out,and the university intellectual property must be clarified when commercialized.The
government should put aside fund for permanent innovation capability and knowledge transfer, and put
in place resources to encourage scientists and engineers to turn basic and strategic research into
successful new products and services, and to engage more fully with business. To increase the number
of business-credible staff in university technology transfer offices and to invest in the training of
knowledge transfer professionals and innovative projects.Teachers and experts can act as consultants by
creating innovative solutions to real-world problems and needs, and transfer new knowledge and
technology to enterprise.University teaching and research should link with business in communities of
practice or with the help of big data, 3D technology and visualized producing.
The curriculum can be designed individually and STS paradigm will be considered, aiming at delivering
skills to support innovation, entrepreneurship and knowledge exchange.
c) From Brain Drain to Brain Gain: Internalization
Brain drain refers to talent human resource, such as scientists, engineers, or other intellectual elites
immigrate to advanced countries to learn in its universities, perform research, or work for high-tech
companies in the advanced countries.While Brain gain is a reversed trend, which refers to that human
capital moves in reverse from a more developed country to a less developed country that is developing
rapidly. These migrants may accumulate savings, also known as remittances, and develop skills
overseas that can be used in their home country.[17]The"brain circulation" emphasize on human capital
circulation across nations in the global market, benefiting both the sending and receiving nations; in
addition it is considered a two-way flow of skill, capital, and technology, unlike brain drain and reverse
brain drain.High-skilled migration brings important economic benefits. Migrants fill key skill gaps and
are a source of innovation and enterprise.
The cross national companies take the advantages of worldwide research resources, and attract globally
dispersed scarcity of top talents. By the end of 2001, the research institute set up by multinational
companies in China has surpassed 110.Many talents in domestic universities, research institutions and
high-tech medium-sized enterprises are attracted by multinational corporations preferential treatment
and working environment, which exacerbated the state-owned enterprises. The capability and
373

environment of Chinese universities are too limited to attract foreign students and experts to cooperate
in science and technology. While number of students going abroad studying at their own expense
increases at the rate of 20% per year but the return rate is low.This leads to great economic loss.
To reverse the trend, Chinese government and universities, enterprises can select skilled, adaptable
individuals who are likely to make a substantial economic contribution to the country,allowing
high-skilled individuals the opportunity to come and look for work or to start up their own businesses.
As the market for scientists has become increasingly global, high quality scientists and foreign science
and engineering graduates studying in specific shortage subjects in China will have the automatic option
of working in China after graduation. The government will provide rewarding opportunities for those
who have attained knowledge and skills from overseas, implementing new contracts, scholarships,
encouraging students to pursue tertiary studies abroad and promoting them to return, and act as bridges
for foreign investment and trade, and facilitate the transfer of skills and knowledge.
Chinese university should improve the quality and attract more oversea students and experts to work and
cooperate in research and developing projects.First, improve the teaching quality,set up a high-level,
international curriculum system and tailored service for foreign students, establishing good reputation
world-wide. The students will feel comfortable, convenient, valuable in and post graduation. Once the
quality is identified widely Chinese universities will be attractive to foreign students and experts.
Secondly, we should improve the environment and learning,research conditions, respecting multiple
cultures, offering a variety of services, reasonable fees, the corresponding teaching HR and advanced,
various courses; Thirdly,we can offer more opportunities and some priority for the oversea students and
experts to initiate new companies in China and experience success.A reciprocity and trust relationship
should be established in the cooperation and get a win-win effect both in academic and economic fields.
Some traditional superior courses and programs should be strengthened and spread world-wide, forming
some cultural industries and educational industry clusters and value chains. With the help of big data and
Mooc, social software, and linking to things, Chinese university will learn from the world famous
universities and surpass them in many fields, and integrate some prominent scientific discoveries and
inventions into the course and products and to accelerate knowledge absorptive capacity and innovation
capacity.
Finally, to develop an international standards and rules in HR, knowledge, technology,profession and
business, and cultivate international talent who have not only language and culture superiority but also
disciplinary and transplinary advantages and can act as consultants, to be a bridge to introduce Chinese
university aboard and attract more oversea students. The research cooperating and visiting scholars
programs will promote knowledge producing, diffusion, convertion and professional development of
staff.
d)

Different Mission, Different Feature

University quality control should be put into a system to analyze, design, implement and evaluate.The
system includes set of teaching, learning and research process that promote with each other,using
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various human,material and information resources to achieve university’s objectives and meet with the
humanistic, academic and practical requirements.
Research must be enhanced in all disciplines, including the social and human sciences, education
(including higher education), engineering, natural sciences, mathematics, informatics and the arts within
the framework of national, regional and international research and development policies. Of special
importance is the enhancement of research capacities in higher education research institutions, as mutual
enhancement of quality takes place when higher education and research are conducted at a high level
within the same institution. These institutions should find the material and financial support required,
from both public and private sources.Higher education should reinforce its role of service to society,
especially its activities aimed at eliminating poverty, intolerance, violence, illiteracy, hunger,
environmental degradation and disease, mainly through an interdisciplinary and trans-disciplinary
approach in the analysis of problems and issues.
If the mission of the institute is to cultivate qualified employees,the process and activities will focus on
the students’ competency requirements from the external working sectors and citizenship,and to
facilitate the acquisition of skills, competences and abilities for communication, creative and critical
analysis, independent thinking and team work in multicultural contexts,where creativity also involves
combining traditional or local knowledge and know-how with advanced science and technology.
Curriculum plan, courses package, content selection are continually tailored to the present and future
needs of society.All factors that influence students development within and outside the institutes should
be considered.The teacher qualification, faculty, service and expert system as well as other knowledge
resources and culture influences,architectures,net of things,etc,should match with the function and
mission of the institutes.(figure3)

Figure3.University System and Activities for Excellent
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Employers will contribute to identifying the specialist and generic skills required to meet their current
and future business needs –particularly those which will mprove business performance, productivity and
competitiveness. In turn the supply side – schools, FE, HE and work-based learning –will be
increasingly flexible in meeting the skill needs identified by employers, making it more responsive to
what employers want, giving them opportunities to shape training provision and coherent progression
routes.
The Government is committed to ensuring that these partnerships simplify the system and focus
resources on skills needs, and expects partnerships to show how they are achieving this.A range of
initiatives can be launched, including work with the HE sector, colleges and other providers to promote
knowledge transfer to industry and to develop the ability of leaders and managers to understand the
potential of capitalizing on innovation and its place in a business context. To ensure that that scientists
and engineers emerge from universities with an understanding of the context in which research can be
capitalized and promoted.To follow the new National Occupational Standards and to improve relevant
aspects of qualifications. To provide people with clear, flexible and accessible routes into skilled work
in this sector. To use the flexibility and work-based learning and to develop internal talent to meet their
technical and managerial needs.
e)

Enhance Collaboration

There are different types of higher education institutes, such as research, teaching, and entrepreneur
categories in general. The research university emphases on the creativity, originality and advanced
science and technology learning and exploring.The teaching and entrepreneur universities emphasize on
the initiative and entrepreneurship spirit and enhance the link between university and working sectors.
The traditional classroom teaching would integrate knowledge instruction with big data, MOOC,3D
manufacturing and visualizing technology. Task,project or problem-based approaches are used
frequently to improve the learning efficiency and efficacy.Students can fulfill the task or solve the
problems with team members , from which they can consolidate knowledge,skills,improve competency
and experience success,friendship and confidence.Teachers can guide the students to think like
scientists, putting forward hypothesis,and finding some evidence to prove it right or wrong,then drawing
a conclusion which can be transferred to the related areas and used flexibly in authentic situations.The
methodology training is very important for both natural and social science students,as well as for
philosophy and art students.Through project-based learning,the students can learn by doing and link
theories with workplace experience,which can help them to be adapt to the work swiftly after graduation
and work creatively afterwards. The enterprises should keep a close relationship with academic
institutes and absorb new knowledge.By the media of entrepreneurs, knowledge and research can be
converted into productivity and wealth through business approaches.(figure4)
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Figure4.Educate for The Unknown and for Value
Teaching,research and application can be integrated and promote with each other in university
system.The curriculum and disciplinary modification should reflect new science and technology,
especially some prominent discoveries, as nano-technology,bio-technology and computer science and
artificial intelligent.Such kind of knowledge can be integrated into the knowledge system and bring
changes in both methodology and knowledge structure.It can also be integrated into product-based
process and bring an incremental or disruptive innovation,even radical innovation in the productive
chains. Many teachers have accepted the new ideas and instructing techniques,such as flipping the
classroom,which reduces teaching time and leave sufficient time and opportunities for the students to
learn by exploring ,and teachers play the roles as tutors and consultants or co-operators.Some open
learning initiatives are developed by specialists as cognitive scientists,software engineers and
disciplinary specialists.While MOOC is mainly developed by experts and outstanding professors.The
students watch video on line and finish the homework which will be assessed by machine
simultaneously.The open learning resource and expert system can reduce the information gap between
developed and less-developed areas and promote equality.
f) Reinforce Science Ethics and Confidence of The Public
Science and technology are for goodness purpose, which are making our lives healthier, easier and more
comfortable. However, there is sometimes unease about scientific and technological developments. The
higher education institutes should take the responsibility to reconstruct public confidence and
engagement in science. To give public priorities and concerns;having greater confidence in the benefits
offered by science;supporting science activities that can achieve a positive national impact;undertaking
new research to identify public attitudes to science and scientists;investigating whether the public is
getting what it wants from public engagement; and promoting best practice in the work of science and
technology, and provides opportunities for people of all ages to take part in activities, including
hands-on experiences with science, lectures, demonstrations and debates and dialogues on topical
science-related issues;
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Set science festivals and attract the best scientists and science communicators from home and abroad to
discuss the latest developments in research with a wider audience,to make science exciting, accessible
and relevant to people, provide support for teachers and science club leaders, resources, award schemes
and events.To better understand concerns and expectations, efforts will be focused on enabling public
forum where the ethical, health, safety and environmental impact of new science and technologies can
be debated so that the public can be satisfied that science and technology is being developed responsibly
and responsively,and that their concerns are being addressed.
To enable the debate to take place ‘upstream’ in the scientific and technological development process,
and not ‘downstream’ where technologies are waiting to be exploited but may be held back by public
scepticism brought about through poor engagement and dialogue on issues of concern. To identify key
upcoming developments in science and technology, taking steps to strengthen technology foresight and
horizon scanning. This will establish a flexible system of shared horizon scanning across the university
to spot emerging opportunities and threats early, to get ahead in enabling research, and to be more
proactive in stakeholder and public engagement to address public and business concerns and priorities
arising from new areas of science and technology, for example research into aging, neuroscience,
environmental technology, nanotechnology, the long-term implications of intelligent and pervasive
information technologies.Whether nanotechnology raises any ethical, safety, health or environmental
issues that are not covered by current regulations,there is a need to introduce new regulations.To
establish and maintain public confidence in making better choices about critical new areas in science
and technology. The new grants scheme will identify and propagate good practice in public
g)

Consider Life Cycle of Science, Technology and Product

Scientific revolutions promoted development in mathematics, physics, astronomy, biology and
chemistry transformed views of society and nature, which are quickly integrated in curriculum and
teaching methods.Technological revolution means when one technology or a set of technologies is
replaced by another technology or by the set of technologies. It brings about not only by new
innovations but also their application and diffusion. A new technological revolution may involve not
only material changes but also changes in management, learning, social interactions, financing, methods
of research etc. Technological revolution so rewrites the material conditions of human existence and
also reshape culture, society and even human nature. It can play a role of a trigger of a chain of various
and unpredictable changes.[18]
Industry 4.0 tech is integrated in auto-manufacturing with big data, digital, nano, 3D and visualized
technology and brings manufacturing renaissance in advanced countries. While their out-dated patent
and technology have been transferred to developing countries through oversea students, scientists and
cross companies. For example the semi-conductor technology and automobile industry have been
transferred in Asia in recent years, initially in the southeast coastal regions , then

shifted to densely

populated inland areas, which stimulating mass consumption and price advantage by embedding new
technologies and led to the rapid development in transportation, commodity logistics and estate and
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other related industries.
Accordingly, the university's mechanical design and manufacturing, logistics, real estate, materials
science, environmental and urban planning as well as resources and occupations in such areas are in
large demand. New knowledge and high technology should be integrated in education and industry and
to improve the quality of students’ competency, to enhance employment and innovation.
For example, American biomedical technology is flourishing in the 20th Century, with the world largest
bio-pharmaceutical market share, the largest bio-pharmaceutical patents, the largest biotechnology
laboratories and technology platforms, leading the development of the whole world biomedical industry.
Europe has the world's largest number of bio-pharmaceutical companies, world-famous French gene
valley, and even Japan biotechnology industry statehood proposed strategy, biomedical triggered a
global craze.
Accordingly, the updated knowledge innovation universities, professional and curriculum and subject
knowledge to be conducted at professional training and curriculum customized package designed
according to a major discovery, key technology and its industrial chain and employment forecast
demand for expertise and customized programs training programs, and technology industries to achieve
seamless.
As for the innovation cycle, at earlier stages of the innovation process, companies may work with other
organizations that offer them the opportunity to monitor a wider portfolio of research and to gain access
to specialist skills. Doing this helps them to innovate more efficiently and to avoid the risk of a
narrowly-defined research portfolio.Some emphasize that this is the key part of the ‘open model’, which
innovation systems are moving towards,where working in partnership with other innovators and the
science base is important for germinating the most promising ideas. This is different to pure outsourcing
of research, which has an earlier tradition, where there is less opportunity for the cross fertilization of
ideas and a narrower range of research avenues.
5.

Summary

In a global and high-tech driven time, university should promote change and be adapt to change actively,
and play a key role in knowledge producing, sharing and converting, to advocate democracy and
freedom, reconstructing confidence in science of the public. To ensure higher education quality through
top and lean teaching and research program and reinforce link between university, government, and
enterprises. Rigid academic standard, research ethics, interdisciplinary training and internalization
should be integrated in undergraduate, master and PHD programs and curriculum tailored.
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