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1. INTRODUCTION

Funding pressures are driving Universities to focus on unleashing value from their research programmes.  It appears intuitive that the entrepreneurial private sector is an ideal partner and incubation an effective mechanism in this endeavour. However, universities often find it more  difficult than expected to enlist private sector support and put this down to the cultural differences between themselves and private sector investors.  

We postulate however that where the university is not at the heart of a dynamic entrepreneurial milieu it must lead in developing the linkages and support structures vital to the success of companies in its incubator.  In this scenario, the investment required is high  and the process is long resulting in limited return on investment in the initial 10 to 15 year time-frame.  However, it is only at the end of this process when a vibrant environment has been created that the university is in a position to successfully enlist for-profit private sector support.

Incubation is only one of a range of different options for unleashing economic value from research (others include contract research, sale of intellectual property or licensing).  The cost effectiveness of incubation against other possibilities depends to a large extent on the investment required to build up the linkages with the local economy and the internal structures necessary to create a vibrant entrepreneurial environment.  Therefore, the decision to support incubation as the primary mechanism needs to be made in light of the existing resources available to the University to stimulate entrepreneurship.   

In order to illustrate our argument we have taken the case of NUI Maynooth, an Irish University with a rapidly growing scientific research base which is weighing the merits of incubation against other options. 

In this paper, by way of background we first set out a summary review of the literature to date on incubation.  We then describe the environment that is driving universities to seek ways of releasing economic value from research and set out the features of academic incubators.   This is followed by an outline on the specific research environment within Ireland and a description of the current situation of NUI Maynooth.  

We then set out a synthesis of the mindset of the for-profit private sector investment community garnered in interviews. This is accompanied by the findings of our research into the linkages and support structures for the development of an entrepreneur-friendly environment established by other universities in Ireland.  Finally, we propose a schema and timeframe illustrating why it can take so long to enlist the support of for-profit private sector investors.

The background to this paper is particularly relevant to the Triple Helix concept as it was derived from three different bodies of work carried out by the authors in 2000 – 2001 for the three different audiences.  The first is a review of literature on incubators carried out for the Chair of Entrepreneurship at CERAM Sophia Antipolis 
.  The second is a study of incubators in the US, France, Germany and the UK carried out for the French Ministry of Economy, Finance and Industry
  and the third is a study of for-profit private sector involvement in a university incubator in Ireland, jointly funded by private sector investors and the university
.  The methodologies for each of the studies varied significantly to meet the requirements of the target audiences.  

The conclusions of this paper are derived from insights gained in the secondary research and personal interviews with private sector investors and management of academic and scientific incubators in France, Germany, the US, the UK and Ireland.  

2. 
LITURATURE REVIEW

We can identify five primary contributors to the existing body of knowledge on incubation.  These are 1) academics (specialists, generalists and students), 2) officials of international, national, and State policy bodies, 3) incubator managers, 4) officials of incubator associations and 5) commercial consulting organisations.  The first two types of authors represent about 80% of our bibliography.  A number of individuals have moved from one group to another over time.  Nonetheless, with a number of exceptions, the contributions of these groups to the overall body of knowledge can be broadly broken down into specific areas.  

Academics specialising in incubation (e.g Allen, Bearse, Latona, Lichtenstein, Mian, Rice, Sherman, Smilor and Sternberg) follow the overall evolution of incubation or a specific aspect of it and seek to understand emerging practices.  Academics from other disciplines (e.g. Birley, Chesbrough, Martin, Roper and Shapira) apply their core area of expertise to the specific case of incubation.  

Officials of policy bodies (e.g. the European Commission, OECD, United Nations, UK Enterprise Panel, Australian Small Business Council, US Small Business Administration and Minnesota Department of Trade and Economic Development) seek to understand and disseminate knowledge about incubator policies. 

Incubator managers (e.g. Meeder and Merrifield) disseminate their personal experiences and observations while officials of incubator organisations (e.g. Adkins and Campbell of the NBIA) focus on the positive impact of incubators on firms and the local economies as well as capturing and promoting best practice.  

Finally, commercial consulting organisations undertake feasibility studies and evaluation assessments on behalf of existing or potential sponsors (e.g. Duff, Kumar, Lalkaka, PricewaterhouseCoopers) or prepare explanatory studies for commercial sale (e.g. Aberdeen Group, IDC). 

A wide range of studies represent an overview of incubation for an un-initiated audience such as the general public, academics or public policy makers.  Such works tend to describe the environment for innovation, the role of incubators and how they execute that role.  The reports are often not based on stringent research criteria and their usefulness is highly dependent on the specific experience of the authors and the insights they can bring.

We chose to breakdown the rest of the literature on incubators into descriptive, prescriptive or evaluative research.  

The descriptive works :

· define incubation and illustrate the features which distinguish an incubator from other support programmes.

· classify different types of incubators so that the reader can distinguish between different incubators.

· identify key features of specific types of incubators.
· map out the incubator landscape to highlight the relative importance of different types of incubators.

· set out the lifecycle of an incubator.

Having initially identified how incubation differed from other types of support to business, the research focus changed to the identification of different classes of business incubators.  With the high growth and increasing diversity in the range of incubators, some commentators have chosen to describe the format, structure, environment and operations of a singular type of incubator.  These include university technology incubators (Mian, 1994-1998; Cariola, 1999; Bruton, 1998), corporate incubators (Chesbrough and Scolof, 2000), internet incubators (Hansen et al, 2000), for-profit incubators (Nash-Hoff, 1998), non-profit incubators (Vinokur-Kaplan et al 1997/8), rural incubators (Weinberg, 1987) and virtual incubators (Camp and Peier, 1986; Carsrud et al., 1999 and Nowak and Grantham, 2000).

Prescriptive works are aimed at pro-actively informing the decisions and actions of key stakeholders, primarily sponsors and incubator management.  These studies:

· illustrate the role of incubators in economic development.  These studies inform public bodies who are key sponsors in the vast majority of incubators.

· identify features of successful incubation programmes.
· examine issues facing incubator management.
· set out best practice guidelines and methodologies aimed at informing incubator managers on effective ways of running incubators. 
Prescriptive works have focused on highlighting the role of incubators in economic development or identifying the features of successful incubation programmes.  This knowledge, in turn, is often distilled into best practice guidelines and methodologies.  

Finally, the evaluative works:
· establish the metrics by which incubation programmes can be evaluated.

· Try to quantify the impact of incubators on 1) the firms they work with and 2) the local economy.

· rank the features of incubation programmes in terms of importance to the venture creation process.

· Try to evaluate the effectiveness of different incubation programmes.

The evaluation centric studies are primarily concentrated on establishing metrics and quantifying the impact of incubators with an increasing focus on the importance of evaluating incubators against the objectives for which they were established.

In practice many studies touch on a range of issues in order to set the context for their particular contribution.

There is a notable lack of global studies, which is unsurprising.  Weinberg (1987), Lalkaka (1997) and Autio and Klofsten (1998) have all highlighted the sensitivity of the structure, operations and management of incubators to the conditions in the immediate local environment.  Incubators have been found to be highly embedded in their social, cultural and economic environments and these have changed dramatically over the last 20 years.  This explains why research has shown up-surges during periods of particularly high social and economic change.  Global studies are also hindered by the difficulties in applying standard methods of information collection and analysis to the great diversity both across nations and within similar models of incubation programmes.

This study falls into the prescriptive body of work as it seeks to inform university management on the structural and financial implications of going down the incubation route as a means of commercialising innovation.  Mindful of the context related importance of commentary on incubation, our illustration is centred around one specific case and its unique surroundings.

3. THE ENVIRONMENT

3.1 
Increased Funding for Research and Growing Pressure to Capitalise on it 

Aggressive and ambitious research programmes have been launched in both the US and the European Union in order to ensure that these economies retain their competitive advantage through scientific discoveries and technology transfer.  The high level of investment in research is based essentially on the premise that sustainable national industrial development is dependent on creating a national system of innovation.  

At present, public funding of research is only intermittently benchmarked against the economic benefit arising from such investment.  In the longer term, however, it must be assumed that the institutions which demonstrate the greatest ability to transfer technology to the economy will become the more attractive options for further research investment by public funders.  This trend is already visible in the Framework Programmes of the EU where the ability to commercialise has become an evaluation criteria.  

Thus, in order to protect future research funding streams, universities are being forced to invest in structures to facilitate technology transfer through either licensing or company development.

3.2
Increasing Linkages between Universities and the Private Sector

In parallel to investment in applied research, there is a renewed focus on stimulating an understanding of entrepreneurship.  These two forces are driving the academic sector and the industrial sector closer and closer together.  Linkages between universities and the private sector are deepening and omniprevalent.  These range from internal industrial liaison structures for student placement to contract research and committees for curriculum development populated by both academics and industrialists.  

As the remit of industry liaison widens, the concept of the role of an Industry Liaison Office/r is becoming blurred.  New structures to cope with this increasing industry-university interaction are in the early stages of development at different institutions.  In the creation of corporate liaison structures universities are increasingly faced with planning for systematic research and commercialisation structures in addition to the myriad of other linkages.  







3.3
Growing Popularity of Incubation as a Means of Enterprise Development

Economists now agree on the existence of direct links between the level of enterprise creation, innovation and economic growth.  The degree of enterprise creation depends on multiple factors – sociological, economic, financial, technological, fiscal, legislative and institutional structures.  

The EU, the OECD and other policy makers have gradually come to realise the need to pro-actively encourage entrepreneurship.  Their policies are aimed at tilting the competitive environment in favour of new companies using a panoply of levers – tax advantages, training, exemption from statutory obligations etc.  

Simultaneously incubation has become a profession – the Americans talk of an industry – which has its own methodology, tools, standards and professional structures.  Professional associations, technical tools, formalized “good practice”, quality procedures, the use of ISO or, for example in France, AFNOR norms, training days and colloquiums testify to the establishment of incubation as a specific and autonomous professional field. 
Therefore incubators have increasingly been promoted as relevant instruments for encouraging, counselling and introducing young companies to each other in order to help them thrive and grow.

4. 
THE DISTINGUISHING FEATURES OF ACADEMIC INCUBATORS

4.1
Rich Range of Configurations

Incubators established by academic institutions and scientific research institutes are at the crossroads of two converging policies – innovation and entrepreneurship.  As a result, they display a rich range of possible configurations from programmes without walls to incubators linking multiple institutions.  

They can:

· belong to a University and be situated either on or off campus; be linked to specialist laboratories or be generalist in terms of the types of companies they incubate; be limited to students only or open to other entrepreneurs. 

· be linked to a number of universities or faculties and play a networking role among them.

· be present in the form of support programmes for enterprise creation rather than be configured around a building per se.  This is most often the case for initiatives led by Business Schools.

There is continuous and on-going innovation in incubator format in response to new initiatives by Governmental bodies to encourage further academic and research-based spin-offs (e.g. S1335, the bill proposed by Senator Kennedy in the US to support business incubation in academic settings, the University Challenge Fund initiated by the UK Department of Trade and Industry in 1998, the EXIST programme launched in Germany in 1997 and the Law on Innovation and Research introduced by the French Government in 1999).

The European Commission
 sets out four different types of programme which are used to encourage research based spin-offs: top-down (e.g. SPINNO/TEKES , Finland), network (e.g. Chalmers, Sweden), incremental (e.g. University of Lausanne, Switzerland) and technopole.  The majority of programmes in Europe are either network (where the private sector, the public sector and financiers work together) or incremental (where the incubators develops gradually over a number of years).

Not withstanding the variation in structure, successful programmes invariably display a number of common characteristics particularly strong links with the local economy and a champion providing exceptional leadership.

	Academic and Scientific Incubators

	GOAL
	Non-profit



	MAIN ACTIVITY
	High-Tech



	OBJECTIVES
	- 
commercialisation of technologies

- 
development of entrepreneurial spirit within the Institution

- inact civic responsibility through active participation in the local economy

- 
improve image to attract students, professors and companies

-
secure new sources of finance through company creation

-
retain existing sources of finance for research through effective technology transfer

- 
increase linkages with industry for technology transfer



	TARGETS
	- 
projects internal to institutions prior to company creation

- 
external projects



	OFFERING
	· concept testing 

- 
technical advice and support

 - intellectual property advice

· seed capital 

· basic management advice

Eventually :
· access to business angels and venture capitalists

· access to industrial networks

· strategic advice

· coaching

· hosting



	KEY PROBLEMS
	· legitimacy inside the institution 
· legal status, governance, independence and operational flexibility. 

· income sources

· management quality
· access to external resources and network . 



	TRENDS
	· rapid development under the aegis of public programs. 




4.2
However, Incubation is not Proven Mechanism in the Academic Environment 

Incubators in the academic environment are not always as effective as expected.  Research by Mian and Plosila (1998) into university technology commercialisation mechanisms within the top 100 research universities in  the US concluded:

“...mechanisms such as technology licensing office, university research/technology centres are definitely providing important contributions to the commercialisation objective, according to respondents.  While technology incubators, science/research parks and other entrepreneurial assistance programs are considered important, their unqualified success is yet to be established.”  

They prioritised the usefulness of different technology commercialisation mechanisms in terms of their proven track record.  They concluded that policy should be to support the more established mechanisms such as technology licensing and university research/technology centres.  They rendered only qualified support for the newly emerging direct entrepreneurial support mechanisms such as incubators.  

 The ability of the companies to grow depends highly on resources which are in short supply in the academic environment – linkages to financiers, customers, suppliers and business advice.  But many academic institutions are not renowned for their entrepreneurial dynamism (although there are examples of innovative ones). It is not clear therefore that enterprise development through incubation in an academic environment is necessarily an effective way of deriving return from the investment in research.

We believe an incubator is nothing more than a tool to gather and orchestrate existing forces to facilitate company creation.  It does not create the sound; it makes the music.  Therefore an incubator located in an academic environment with a poor entrepreneurial spirit will have little impact.  

Thus, it is probably not so surprising that for many years the pioneer incubator models in academic establishments such as Rensaeler Polytechnic Institute (USA), Cambridge (UK), Berlin (Germany), which were relatively successful, were not copied to any large extent within their respective countries.

5. BACKGROUND TO THE CASE STUDY ENVIRONMENT

5.1
The Research Funding Environment in Ireland

The Irish university sector is experiencing a quantum leap in the amount of funding being made available for research and development.  The National Development Plan (2000 – 2006) envisages €2.48bn will be invested in research
.  This is a five to tenfold increase on funding over the last five years with particular emphasis on computer science and biotechnology.  

Moreover, international funds available through the EU Framework Programmes, Community Structural Funds and from other sources are also increasing.  The budget for the forthcoming 6th Framework Programme has received a 19% increase on the current 5th Framework programme.  Universities in Ireland are heavily dependent on this source of funding.  One University estimates that 80% of its research income has come from the EU either directly or through the national agencies.

There are 60 university based research institutes and centres in biotechnology and information and communications technologies (ICT).  The target is that at least fifteen of these should establish international reputations by 2010.  As a result of the additional funding, it is estimated that an additional 500 – 600 top quality researchers will be required for the additional research programmes and there is a targeted initiative to attract a number of internationally recognised leaders (Science Foundation Ireland Principal Investigator Research Awards).

As a result of this investment in research, and in order to secure future funding, Irish universities are increasingly focused on releasing the value within technology companies.  These companies emerge from the research programmes or are attracted to the campuses by access to research laboratories and facilities. 

5.2
The Situation facing NUI Maynooth

NUI Maynooth, an Irish University, is based 25 kilometres from Dublin and has a 5000-strong student population.  It is currently undergoing a period of sustained expansion.  It has rapidly developed a strong research record and has five science related research centres on campus
.  Its specific areas of expertise are immunology, bioengineering and agroecology.  

Its entrepreneurship structures are in the very early development stages (to date a comprehensive Intellectual Property policy has been developed but, for example, the Department of Business Studies is only being developed) and there are currently four companies on campus.

The University has purchased 13 acres for further expansion and has a construction programme of €100m over 2000 – 2005 including 300% expansion of capacity in Biosciences facility and 200% expansion in ICT.

The positive drivers behind the impetus of NUI Maynooth to consider incubation include:

· An increase in funding for research (discussed above).

· A change in the profile of students which is evolving to include ‘life long learning’ student – both adults who have never been to university and continuing professional development.  As a result there will be more people linked closely to the university system at an age, and with the experience, to embark on an entrepreneurial venture.

· Development of targeted State support for campus companies which now provides funding for primary research, development of prototypes and preparation of business plans.

· Increase in the number and size of incubation facilities at the Universities and Institutes of Technology
.  The three largest programmes are driven by the three Dublin based universities: NOVA at University College Dublin (45,000 ft2), INVENT at Dublin City University and Pearse Street by Trinity College Dublin (20,000 ft2).  The emergence of role models from other campuses is raising awareness within the private sector of the potential of campus companies

· The emergence of entrepreneurship and support programmes organised jointly by a number of different institutions.  The Campus Company Development Programme which is jointly organised by two Dublin based Universities (TCD and UCD) and part funded by Enterprise Ireland, the State Agency, is one example.  The Prospect Programme is another.  Enterprise Ireland is also involved in trying to create a Campus Company Club to increase interaction between companies on different campuses.
· Change in State policy relating to industrial development. The priority under the current National Development Plan is to focus on raising the quality of the activities carried out by multinationals in Ireland.  This focus is likely to result in greater linkages between corporates and universities as well as a rise in the number of corporate spin-offs.  
The challenge for the University, like so many others in a similar position, is to decide if  resources and investment should be made in incubation as the primary mechanism for releasing economic value from research carried out on campus.

6. THE PRIVATE SECTOR PERSPECTIVE

The two principle sources of for-profit opportunities in university incubation programmes are in ‘real estate’ i.e. the building and management of the incubation centre and in ‘funds’ i.e. investing in the portfolio of emerging companies.  

Discussions with existing incubator management representatives and private sector investors internationally indicates that for-profit private sector involvement in campus innovation programmes is viewed as a numbers game.  The logic of for-profit private sector investors can be summarised as follows:

· An innovation programme only becomes interesting when at least 1 commercial super-success (gazelle) annually is likely.  At this level of activity, the return from the successful companies compensates for the investment in other companies;

· While three quarters of research intensive companies survive, only 10% become commercial gazelles.  It follows therefore, that a programme must have a throughput of 10 companies annually in order to have a chance of achieving the target of 1 commercial super-success each year.  (In the US only the University of California, Stanford and MIT had more than 10 start-ups in 1999.  In the US, on average 2 companies have emerged annually over the last ten years from the public universities
);

Even in relation to the more attractive programmes, there is considerable scepticism among the financial and corporate communities of the capability of universities to generate gazelles.   Key difficulties cited by financiers in working with campus companies included lack of understanding by campus company entrepreneurs of the entrepreneurial process, their proprietorial attitude to their technology, the difficulty in working with universities holding stakes in companies and the lack of appreciation of the importance of building a managerial team.  There is generally more incentive for for-profit investors to cherry pick companies emerging from different incubation programmes than to become attached to one specific institution.

In summary, neither profit-making opportunity arises until there is a strong flow-through of high-quality projects that can either pay well for rents and services or become valuable corporate entities.
In order to attract for-profit private sector participation in the innovation programme Universities need to have a critical mass of high potential companies (y-axis) and an on-going throughput of quality opportunities (x-axis).  See Fig 1. 

The former is dependent on:
1. Quality of the research

2. Academic profile of researchers

3. Quality of projects attracted

4. Existence of role models

5. Quality of entrepreneurship structures

 while the latter results from:
1. Size of the research budget 

2. Number of researchers

3. Entrepreneurial profile of researchers

4. Proactive encouragement of entrepreneurship

5. Intellectual Property policy of the University

6. Availability of space to attract external projects

7. STRUCTURES AND LINKAGES REQUIRED TO CREATE THE APPROPRIATE ENVIRONMENT

It is only in the last few years that any of the universities in Ireland, have been in a position to approach the private sector and encourage them to become involved in the incubation and campus company programmes on a for-profit basis.  

In order to assess the innovation and entrepreneurial infrastructure that they created for successful enterprise development, as perceived by the for-profit private sector, four of the most successful institutions and their incubation programmes were studied under the headings:

· Research capability

· Support structures to academics (entrepreneurship and enterprise support structures)

· Success to date and role models

Review of the programmes indicates that, to date, it has taken up to 10 years to create an environment which was attractive to the for-profit private sector.

The appendix sets out in detail the specific resource structure identified at each of the four universities studied.  Based on an amalgamation of these, the structures which NUI Maynooth would have to develop in order to give for-profit private sector bodies confidence in the ability of the University to ‘guarantee’ a sufficient throughput of successful companies are set out below: 

· Research budgets resulting in:

· larger numbers of research personnel on campus;

· specialised institutes which can develop an in-depth expertise resulting in leading edge research which can retain a competitive advantage in the longer term;

· Developed structures and streamlined processes to allow greater involvement by academics in the creation of companies.  Structures include:

· contracts giving academics time to develop commercial opportunities;

· arrangements allowing sabbatical leave;

· access to facilities for academics undertaking private sector work;

· arrangements allowing transfer of intellectual property to companies.

· Developed linkages with providers of expertise, advice and skills on a goodwill basis or at subsidised rates to companies in their initial stages.  Sources of this expertise include:

· Alumni of the University – for managerial skills or funding.  

· Graduates companies of the innovation programme – for role models and on-the-ground advice.  

· Students on MBA and other business courses – for commercial expertise and advice.  

· Corporates with whom the university works on student placements, research (contract and joint initiatives), programme development consultation and licensing.  

· Professional services providers and financiers – for professional advice at subsidised rates. The network of professional service providers stems primarily from the contact network of the staff of the innovation centre.  

· Representatives of State and Regional Support Bodies – For grant advice, international linkages, linkages to larger corporates.

· Mentors – for business acumen, practice and independent view of potential opportunities.

· Developed structures to encourage entrepreneurship including:

· A strong, independent champion for company development as a means of commercialising technology.  The incubator champions are often very closely personally identified with the structures they have created.

· An enterprise development team which can start to mobilise the external goodwill, resources and linkages (identified above) which are so vital to companies in their initial stages.

· Programmes to pro-actively encourage entrepreneurship, which increase understanding of the entrepreneurial process and demonstrate pro-active support for entrepreneurship.  

· Systematic exposure to entrepreneurial role models.  This is generally achieved through alumni of the University, graduates of the incubation programme or successful entrepreneurs in the locality.  The first two can only evolve over time which favours longer established institutions.  

· An innovation centre not specifically to house companies but rather as a focus, symbol and marketing asset demonstrating the commitment of the university to company development in the long term.

· A seed innovation fund to supplement the grants which many campus companies rely on;

· A mentor panel to be available to campus companies;

· Linkages with a business school or centre of management expertise providing an entrepreneurial training programme.

Universities which are only at the initial stages in developing an innovation programme often do not have the structures and linkages to the local economy to guarantee a critical mass and on-going through flow of quality opportunities.  It is clear that from this starting position the costs of establishing a successful incubation programme are high and the timeframe is relatively long.  This is particularly the case if the full cost of an initiative must be borne by the incubation programme.  In NUI Maynooth, for example, which does not yet have a business faculty, establishing an entrepreneurship programme is more challenging and costly than for a University with business professors and students on campus.

8. STAGES AND TIMEFRAME TO FOR-PROFIT PRIVATE SECTOR INVOLVEMENT

For universities which do decide to develop the necessary support infrastructure for successful incubation, the different stages in the progression of return on investment can be graphed as follows (See Fig. 2):

· Stage 1: 
High costs with little return 

· Stage 2: 
Ancillary revenues contribute to costs

· Stage 3: 
Ancillary revenues cover costs

· Stage 4: 
Synergies emerge reducing costs

· Stage 5:
Increasing net revenues to University

The timeframe to creating a dynamic entrepreneurial milieu adapted to strong enterprise development is dependent on the initial starting position of the university.

As many universities are located in a relatively barren entrepreneurial landscape the investment necessary to create and maintain entrepreneurial support structures is significant.  This means that by default, even the most established university incubation programmes often operate on a non-profit basis. 

A study by the European Commission in 2000 to 2001 of support programmes to research based start-ups
  indicated that the average annual cost of each programme (supporting on average 35 start-up projects) is €6 million with a revenue stream of €3.7 million.  The balance of funding being made up from public sources.  Thus, many programmes are between stages 2 and 3.  

However, it is only at Stage 4 that incubation programmes becomes attractive to for-profit (as opposed to philanthropic) corporate investors.

9.
CONCLUSION

The decision on whether to go down the incubation route is a critical one for Universities.  If a incubator is to have any chance of meeting the expectations of a university, the university administration must be fully committed to creating and developing the full infrastructure in order not only to give the companies the best chance but also to be in a position to enlist the maximum participation from the private sector.  

Successful incubators have strong links with the local economy.  The investment and time factor of creating these links have probably not received the attention to date that they deserve.  Our research indicates that the timeframe for the process is in the order of 10 to 15 years.  

NUI Maynooth is only at Stage 1 with an underdeveloped entrepreneurial support structure.  As such, it will be difficult for the college to enlist for-profit private sector support in the short to medium time-frame.  It must therefore invest in the incubation process itself or with public funds and look at licensing or other mechanisms as a parallel means for releasing the value of its research.

That said, the next company to emerge from Maynooth may be the next ‘gazelle’.  Success stories have emerged from academic environments while the ideal environment was still being created – such is the irony, and the strength, of the entrepreneurial culture.
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COMPARISON OF University STRUCTURES CRUCIAL TO Incubation (2001)

RESEARCH CAPABILITY

	
	University College Dublin (UCD)
	Trinity College Dublin (TCD)
	University of Limerick/Shannon Innovation Centre
	Dublin City University (DCU)

	No. of Students (97/98)
	17,300 students

2,990 post-graduate
	12,700 students

2,050 post-graduate
	9,000 students

550 post graduate
	6,300 students

670 post-graduate

	Research Income (97/98)
	€17 million
	€18.9 million
	€8.9m
	€12.7m

	Research Institutes

(ICT and Biotechnology)

Existing
	1. Bioengineering Research Centre

2. Centre for Colloid Science and Biomaterials

3. Centre for Healthcare Informatics

4. Cognitive & Computational Neuroscience Centre (45)

5. Conway Institute of Bio molecular and Biomedical Research (400)

6. Digital Signals Processing Group / Teltech Ireland (20)

7. Food Science Centre

8. National Agricultural and Veterinary Biotech Centre

9. Research Centre, St. Vincent’s Hospital

10. Smart Media Institute (72)
	1. Applied Information Systems Group

2. Artificial Intelligence Group

3. Biochemistry

4. Biomechanics Group

5. Biotechnology Institute

6. Centre for Health Informatics

7. Computational Linguistics Group

8. Computer Architecture Group

9. Computer Vision and Robotics Group

10. Distributed Systems Group

11. Fluid & Vibration Group

12. Foundations & Methods Group

13. Image Systems

14. Institute for IT and advanced..(7)

15. Irish National Centre for BioInformatics

16. Manufacturing and Materials Group

17. Molecular and Cell Biology Institute (11)

18. Molecular Medicine Institute

19. Moyne Institute of Preventive Medicine

20. Networks & Telecommunications Group

21. Neuro-degeneration Institute (12)

22. O’Reilly Institute for Communications and Advanced Technology

23. Panoz Institute (Pharmaceutical Science) (60)

24. Sami Nasr Institute for Advanced Materials

25. Sir Patrick Dun Research Laboratory (70)

26. Smurfit Institute of Genetics 

27. Transport Study & Research Group

28. Trinity Centre for High Performance Computing
	1. Centre for Research in Communications Technology

2. Centre for Research in Industrial Biochemistry

3. Institute of Bioscience and Bio Engineering

4. Material and Surface Science Institute

5. Soft-computing and Re-engineering Group


	1. Internet Protocols and Multimedia Systems Research Groups

2. National Cell and Tissue Culture Centre (also operates international training courses on behalf of the Federation of European Biochemical Societies)

3. National Centre for Plasma Science and Technology (24)

4. National Centre for Sensor Research with Institute of Technology Tallaght (80)

5. Research Institute for Network and Communications Engineering Sector (50)

6. Software Engineering Group

7. Vision Systems Research Group



	Research Institutes

(ICT and Biotechnology)

Proposed


	€76m investment proposed in bio-sciences.  Proposes Public Private Partnerships.  Establishment on site of Elan Corporate Headquarters and European Research Laboratories.
	Moyne Institute can sustain a doubling of capacity and integration of 1 – 2 new research groups

Development programme of €2.5bn

The Smurfit Institute for Genetics can sustain an increase of 3 to 4 times current researchers


	Developing €11.4m IT Centre Building – 35% of the building dedicated to advanced research
	Capital development totalling €220m underway – 65% provided from private sources.  Three of the institutes hope to double the number of researchers over the next three years.

	Research Areas
	Computer Science/Multimedia

Pharmaceuticals
	Computer Science

Biotechnology, neuroscience

Genetics
	Bioscience – Antibiotic/Penecillans
	Microelectronics

Cancer research


ENTREPRENEURSHIP STRUCTURES

	
	University College Dublin (UCD)
	Trinity College Dublin (TCD)
	University of Limerick/Shannon Innovation Centre
	Dublin City University (DCU)

	ENTERPRISE DEVELOPMENT STRUCTURES
	
	
	
	

	Enterprise Development Structure
	University Industry Programme established in 1988 – support innovation and technology transfer and foster innovation through co-operation.
	Trinity Innovation and Research Services established 1986

Business and Industry Committee within the University to inform college policy – 14 members from the University and companies.
	University Technology and Enterprise Development Unit.

Shannon Innovation Centre established in 1980
	Office for Innovation and Business Relations – strengthening the University’s linkages with industry

Enterprise Office established in 1999 in the Office of the President to encourage entrepreneurship in the college



	Facilities
	Existing innovation centre 4,500 ft2
NOVA centre 23,000 ft2 rising to 45,0000 ft2 on site
	Innovation Centre on campus

Purchased the former IDA Enterprise Centre on Pearse St. 20,000 m2


	Innovation Centre on Plassey Park

Wired to high IT specification
	INVENT – The innovation and enterprise centre to open in July 2001

	Champion
	Dr. Pat Frain
	Dr. Eoin O’Neill
	Dr. Alice Morgan
	Dr. Tony Glynn

	
	
	
	
	

	STAFFING
	
	
	
	

	No of Staff
	4
	4+
	6 Innovation Centre, 3 UL
	7

	Role of Staff
	Director

1 Project Officer

1 support

Aim to strengthen the staff with the opening of the NOVA centre.
	Director of Innovation Services

Research Support Services Manager

Administrative Research Manager

Enterprise Executive

Secretary

Aim to build the research and innovation services team to 10 – 12 people with increase in activity.

Treasurer and bursar assist with company valuations.
	Innovation Centre
Director


3 project executives


1 admin


1 reception

UL
VP Research & Graduate Studies


Industrial Liaison Officer


European Liaison Officer
	Director

Secretary

Business Liaison Executive

Marketing Executive for Invent

Enterprise Officer (operating in the office of the President)

2 admin

	Profile of Staff
	Director is a former researcher

Generalists, Business Background – Networkers
	Director is a former researcher

Enterprise Executive – 12 years in business and semi-state bodies
	Innovation centre Generalists – Business Background Networkers


	

	
	
	
	
	

	LINKAGES AND OTHER SUPPORT FOR COMPANIES
	
	
	
	

	Access to expertise
	Contacts of innovation staff

Existing students – Michael Smurfit School of Business

Enterprise Ireland Mentor Programme

High leverage of goodwill

Enterprise Ireland campus companies manager will spend 1 day/month at NOVA


	Graduates of the Innovation Centre

Contacts of innovation staff

Enterprise Ireland Mentor Programme

High leverage of goodwill

Companies create linkages with internal University resources themselves – multiple informal arrangements between entrepreneurs and department heads.

Trinity Foundation – for alumni and funding for projects.
	Alumni of UL

Graduates of the Innovation Centre

Contacts of innovation staff

Enterprise Ireland Mentor Programme

Shannon Development

High leverage of goodwill

Marketing Centre for Small Business

Business and Technical Information Service


	Enterprise Ireland Campus Companies manager will spend 1 day/month at INVENT


	
	University College Dublin (UCD)
	Trinity College Dublin (TCD)
	University of Limerick/Shannon Innovation Centre
	Dublin City University (DCU)

	ENTERPRISE DEVELOPMENT STRUCTURES
	
	
	
	

	Finding champions for companies
	UCD Newsletter connections to Alumni
	Contact with research graduates
	Use of Alumni network
	Use of Alumni Network



	Entrepreneurship Training
	Campus Company Development Initiative – jointly with TCD 

Enterprise development courses and seminars

Continuing professional education courses for those in industry
	Campus Company Development Initiative – jointly with UCD

Companies are encouraged to prepare their own business plans so that they understand the business.


	Alumni Start – An entrepreneurship Programme for UL Alumni with Shannon Development, the Innovation Centre and the National Technology Park – particularly focused on alumni returning from abroad

Seminars


	New Business Idea competition

Enterprise Platform Programme to assist 8 graduates establish companies – With Institute of Technologies of Tallaght and Blanchardstown

	Corporate Sector Involvement
	Arthur Cox, Goodbody’s, Deloitte and Touche, AIB, Ericcson, Xilinx, Enterprise Ireland funding innovation centre.

Elan to establish a corporate headquarters and research institute on site.


	Industrial laboratories on site – Hitachi, Elan, Hortron and Kinerton

Biotechnology institute has 70 industrial researchers working alongside academic staff.

Multiple linkages through research


	Recent research partnership with Nokia

Accelerate Plus programme to launch e-businesses with Sun Microsystems, Oracle, Cisco Systems and the Wolfe Group.
	Broad and dense network of university-business linkages



	
	
	
	
	

	FINANCE
	
	
	
	

	Finance for Innovation Centre
	8 partners:

6 corporates x €1.3m;

Enterprise Ireland x €1.5;

UCD x €1m and land.

Each of the corporates receives 1% of each company using NOVA.


	Department of Education
	Infrastructural initiative by Shannon Development – contribution by UL
	Looking at corporate funding model used by UCD

	Finance for innovation centre overheads
	Rent and payment for services

Rent is below market rent
	7 year mortgage

Service charges

Rents are generally below market rates (€6.4/ sq. ft) but there are existing craft tenants.
	Rent and payment for services

Rent is below market rent

Presence of anchor tenant


	- (not open yet)

	Finance for innovation centre staff
	Revenues from the Further Education Programme €1.5m


	Position of Enterprise Officer is funded from rents at the Pearse St. complex

Director is funded directly by college.
	Payments to Innovation Centre as a member of the BIC network
	- (not open yet)

	Finance for companies
	Enterprise Ireland ATRP funds

Enterprise Ireland Research Innovation Fund (RIF)

Enterprise Ireland CORD feasibility study grant

Business Innovation Centre

Campus Company Venture Capital Fund


	Enterprise Ireland ATRP funds

Enterprise Ireland Research Innovation Fund (RIF)

Enterprise Ireland CORD feasibility study grant

Business Innovation Centre

Campus Company Venture Capital Fund


	Formal linkages and promotion of the seed capital fund for Start-up and Early Stage Campus companies operated by Campus Companies Venture Capital Fund with Shannon Development.  The fund invests €38,000 to €635,000 for minority equity stakes in qualifying businesses
	- (not open yet)


SUCCESS TO DATE AND ROLE MODELS FOR NEW START-UPS

	
	University College Dublin (UCD)
	Trinity College Dublin (TCD)
	University of Limerick/Shannon Innovation Centre
	Dublin City University (DCU)

	COMPANY ROLE MODELS
	
	
	
	

	Through put of the centre
	60 existing graduate companies (average 4/year to date)

Target 10 new companies per year with 1 gazelle every year

NOVA centre has the capacity to house 40 companies at any one time.
	42 campus companies created by 2000.  20 of these companies were still operating in 2000.

60 existing companies in the Pearse Street enterprise centre – 14 have linkages with TCD

Aim to refurbish one building for incubation space and build a 40,000 ft2 innovation centre on the 5 acre site at Pearse Street.


	23 companies on site

Target 10 new companies per year and 4 successful start-ups per year.

71% of businesses since 1980 are still trading.
	15 campus companies by 2000 – access to research laboratories due to lack of incubation space.

	Success Stories
	Nanomat

WBT Systems

Finalysis

Changing Worlds

Massana

Cell Media

Intelligent Materials

Investment to date in graduate companies €127m (up from €25m two years ago)


	Iona Technologies

XCommunications

Machine Vision Technology Ltd

Magnetic Solutions Ltd

Telekinesys

EUNet – Now part of Esat
	Ashling Microsystems

Inspectroon

Intepro

Piercom

Software Architects International

Beacon Integrated Solutions

Blackbird Data Systems

Average R&D spend by companies is 29% of turnover compared with 0.8% for indigenous companies generally.
	Archport Ltd

Scientific Systems



	Profile of companies
	Mainly from University

Two thirds of recent companies in the software, IT and multimedia areas
	Mainly from University – now mix of external companies due to Pearse Street site

Software and IT, Biotechnology and New Materials are most important sources of companies
	Regional remit with more and more interaction with UL

High number of IT companies. 

Beginning to focus on spin out companies particularly from down sizing activities of corporates


	To date primarily university originated companies due to the lack of an innovation centre.


Incubation programmes of interest to the for-profit private sector





-Specifically the gazelles emerging:~10% of research intensive companies





High Potential





Factors affecting Potential


Quality of the research


Academic profile of researchers


Quality of projects attracted


Existence of role models


Quality of entrepreneurship structures


Access to expertise


Access to mentors


Access to business champions


Access to finance





High Throughput





Low Through Flow





Factors affecting Throughput


Research budget 


No. of researchers


Entrepreneurial profile of researchers


Proactive encouragement of entrepreneurship


IP policy of the University


Availability of space to attract external projects





Low Potential





Increasing revenues to University


Royalty revenues for technology transfer


Dividends


Liquidation of Equity Stakes


Increased research funding due to high technology transfer achieved





€ to University





Synergies emerge


Growth in incubation graduates


More alumni and linkages to support innovation programme


Generates further quality high potential projects at a faster rate


Incubation programme becomes attractive to corporate investors





Ancillary revenues cover costs


Revenues from ancillary activities increase – corporate education, entrepreneurship programmes


Successful graduate companies emerge





Stanford


Glasgow





UCD


TCD





UL





Years





15+





5





10





0





DCU





NUIM





Ancillary revenues contribute to costs


Sources of good-will are consolidated


Revenues from ancillary activities are initiated


These revenues cover  on-going costs of personnel


Rental incomes cover initial capital expenditure





NUIM – NUI Maynooth


DCU – Dublin City University


UL – University of Limerick


TCD – Trinity College Dublin


UCD – University College Dublin





High costs with little return


Enterprise team created


Building established


Investment in marketing to external companies


Payment to external sources of expertise & advice


Investment in developing entrepreneurial orientation among university staff





Universities





Incubation Space





Technology Licensing





Contract Research





Joint


Research





Student Placement





Lecturers on Sabbatical





Continuing Education





Research Spin-offs





Curriculum Development





Contract


Research





Corporate Spin-offs





Technology Licensing





Mentors





Joint


Research





Part-time Lecturers





Endowments





Corporate Sector








� 	Lynda Gaynor is Director of Sapitwa Consulting, a private sector consulting company based in Dublin, Ireland.  Philippe Albert is a consultant and Associate Professor at CERAM. Sophia Antipolis, France. Michel Bernasconi is founder and Chair of High Tech Entrepreneurship at CERAM Sophia Antipolis, France.  


� 	‘Incubators, Growing Up, Moving Out – A Review of the Literature’ funded by CERAM Sophia Antipolis and based on a bibliography of over 200 texts published internationally


� 	“Incubators – the Emergence of a New Industry – A Comparison of the Players and their Strategies: France, Germany, UK, USA” (January 2002)  funded by the DIGITIP, the French Ministry of Economy, Finance and Industry and CERAM Sophia-Antipolis.  The research was based on thirty five personal interviews in the four countries and an extensive review of newspaper reports and academic articles.  


� 	‘NUI Maynooth - Private Sector Involvement in Commercialising Technology through an Incubation Programme’ a study based on personal interviews in Ireland with university incubator management and potential private sector investors.


� 	‘University spin-offs in Europe – Overview and Good Practice’. (imminent publication) European Commission, DG Enterprise Innovation Policy. contact Marc.verlinden@cec.eu.int


� 	This includes funding channelled through the Higher Education Authority/Department of Education and Science, Enterprise Ireland/Department of Enterprise Trade and Employment, the Health Research Board, the Science Foundation and a new Research Council for Humanities and Social Science.


� 	Institute for Bioengineering and Agroecology, Institute of Immunology, Signal and Systems Research Group, Software Modelling Group and Graphical Data Research Group,


� 	The Institutes of Technology receive grant aid of 85% to 90% of the total costs of establishing incubators.  These incubators tend to be smaller in scale with many specialising in certain areas (e.g. food and fish processing, natural product development) depending on local advantages.


� 	‘Shaping the Future – The Economic Impact of Public Universities’ (Aug 2001), National Association of State Universities and Land-Grant Colleges


� 	‘University spin-offs in Europe – Overview and Good Practice’. (imminent publication) European Commission, DG Enterprise Innovation Policy. contact Marc.verlinden@cec.eu.int
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