ERASMUS UNIVERSITY ROTTERDAM

ERASMUS SCHOOL OF ECONOMICS

MSc Economics & Business

Master Entrepreneurship, Governance, Organisation and Strategy 
Universal
The role of the Leiden University at the Leiden BioScience Park

[image: image1]

Preface and Acknowledgements 
I would like to start with thanking Sandra Phlippen and the other students in our project for the cooperation, I found our discussions very stimulating and I derived great benefit from them. Furthermore I would like to thank Harmen Jousma and Anet Weterings for their input.

And finally I want to thank everyone at LURIS who helped me acquire the data, especially Laura MacDonald.
NON-PLAGIARISM STATEMENT

By submitting this thesis the author declares to have written this thesis completely by himself/herself, and not to have used sources or resources other than the ones mentioned. All sources used, quotes and citations that were literally taken from publications, or that were in close accordance with the meaning of those publications, are indicated as such.

COPYRIGHT STATEMENT
The author has copyright of this thesis, but also acknowledges the intellectual copyright of contributions made by the thesis supervisor, which may include important research ideas and data. Author and thesis supervisor will have made clear agreements about issues such as confidentiality.

Electronic versions of the thesis are in principle available for inclusion in any EUR thesis database and repository, such as the Master Thesis Repository of the Erasmus University Rotterdam

Abstract
The purpose of this thesis is to investigate the role of the Leiden University on the Leiden BioScience Park, a bioscience cluster in the Netherlands. Building on a theoretical analysis of the possible roles for university in the economy, this thesis focuses on three of those roles: education, research and the enhancement of regional economic development (the so-called ‘third role’). Using data on key personnel on the park, research agreements between the university and firms on the park and other data on relationships between firms and the university, it turns out that the university plays an important role on the park, but that this role keeps changing over time.
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Introduction
Since the early nineties there has been a surge in interest in firm networks as a source of competitive advantage for the firm. Especially the network that arises from geographical proximity has gained much attention, mostly through the success of Sillicon Valley and other successful areas. As a result governments have tried to induce a similar result by forming clusters. With mixed results. It appears that there are some critical factors that can make or break the cluster. One of these factors is the presence of a (research) university. The current literature in the field either describes the role of the university from a theoretical perspective or describes case studies with a particular university in a particular region.

In this thesis I strive to combine both elements. In chapter one I discuss the literature on the theoretical role of the university in the economy at large. From chapter one it follows that there can be a role for the university in cooperation with other companies. Chapter two deals with literature that discusses what that role might be. I zoom in further in chapter three where the focus rests on the theory of clusters.
While the first three chapters have dealt with the existing theoretical views of the role of the university, I begin my case study in chapter four with introducing the Leiden University and the LUMC and the Leiden BioScience Park (LBSP). The following three chapters, chapter five to seven all deal with a particular role the university can play and present the empirical findings to what degree the Leiden University does play that role in the LBSP.

On the basis of the theory I distinguish between three roles for the university: the two traditional roles of educating and doing research and the relatively new third role of enhancing the regional economical development. I hypothesize that the importance of university-firm cooperation on the park is and has been high through time, but that the type of cooperation (i.e. the role that the university performs) changes as the LBSP evolves over time.

To investigate this relationship between the university and the firms on the park, I use data on the different roles over the entire time span of the existence of the LBSP. 

I end this thesis with conclusions and suggestions for further research.
Chapter one: The role of the university

When people think about what a university does, it usually boils down to two things: teaching and doing research. However, as scientists we do not look for a simple consensus, we want a conceptual understanding of the role of a university in the economy. There is surprisingly little research on this subject according to Richard Florida (1999), who has done some major contributions in this area. Romer (1993) classifies an idea as a product and, following that logic, a university as a factory of ideas (i.e. knowledge). Furthermore Romer argues that ideas are quite a lot more important than other tangible goods. This thought is supported by Drucker (1993) who claims that knowledge is the most important source of economic growth nowadays, instead of the traditional sources such as natural resources or labour. Edvinsson and Malone (1997) see intellectual capital as a key resource in the new economy.

So if knowledge is the single most important product and intellectual capital is the most important resource in our modern day economy, than universities must be at least one of the most pivotal institutions in our economy. What is the role of this institution in regard to other economic actors, such as private industry?

A university is an institution that generates and disseminates knowledge (Florida, 1999).

But to pursue this mission, the university needs funding. There are different sources of funding for a university, but this thesis is not about the finance of academia, so for now it suffices to state that funding from the private industry is one possible, and quite important (Florida, 1999) source of funding. Accepting funds from private industry can clash with the other goal of a university: that what Florida and Cohen (1998) call the pursuit of ‘eminence’. Eminence being a position of great distinction. How gaining funds from private industry and eminence can cause friction is explained by Florida (1999). Florida indicates that “generally speaking, attracting corporate funds does not hinder the quest for eminence, but industry funds may at times come with too many restrictions: control over publishing, or excessive secrecy.” That this theoretical tension does indeed exist in practice is shown by Servos (1980) who describes the tensions at MIT between several faculties where certain faculty members left because their faculty accepted funds from private industry .

This debate is far from new. A huge contribution is this field has been made by Robert Merton (1973). He claims that science should be an ‘open project’ meaning that results of science should be publicly available for everyone. The reason for this is not found in ethical grounds but in efficiency.. As the mission of universities is to create and disseminate knowledge, it is beneficial for researchers to publish their results as quickly as possible so that it gets disseminated quickly as well. Private firms do not have such a motivation, on the contrary, private firms will usually want to keep their results a secret for their competitors. Therefore Merton concludes that research conducted by universities is more efficient. The ideas of Merton get backed up by Dasgupta and David (1994) who argue for the separation of academic and industry research on efficiency grounds. Their efficiency however comes from a more efficient allocation of resources if the two brands of research are separated.

Not all scientists argue for separation though. Rosenberg (1982) states that there is no real boundary between industry and academic research. Research in universities is often based on research in firms and the other way around. Indeed Jaffe (1990) has found evidence that on state level, university research does cause industrial R&D spending. 

There is also a great body of research that focuses on the role of a university in the region in which it is situated. It is argued that the university can enhance the innovative capacity of firms in the region of the university. Examples of this research are the Triple Helix thesis (Etkowitz and Leyersdorff, 1995) and the engaged university theory (Chatterton and Goddard, 2000). The next chapter of this thesis will focus more on this theory, as the ultimate purpose of this thesis is to shed light on the role of the Leiden University on the LBSP.

Chapter two: University and corporate industry

The literature discussed in the previous chapter clearly shows a division between scholars who feel that research and teaching, the two traditional roles of universities according to Ctatterton and Goddard (2000), at educational institutions should be done without any interference of, and also not necessarily for the benefit of, private companies on the one hand, and scholars who favour a cooperation between these institutions and the corporate world and thus creating an innovative environment on the other hand. This is the so called third role for academia (Chatterton and Goddard, 2000). As the main focus of this thesis is the role of the Leiden university on the LBSP, the implicit assumption here is that there is, or at least can be, a role for that university in cooperation with the companies on the science park. This chapter will present some theory on which this assumption can rest.

Gunasekara (2005) writes about the evolution of the thinking about the role of the university in the regard to industry. Historically the role of universities has been the creation of basic scientific knowledge, upon which industry could innovate. Furthermore the university plays an important role in the attraction and generation of talent by education (Florida, 1999b). As Freeman (1995) notes, this role of the university in the creation of innovation was an exogenous one. 

With the national systems of innovations approach the role of the university becomes endogeneous. The origin of the theory lays with List (1841). List was the first to criticize Adam Smith for forgetting that the knowledge that men can posses is at least just as valuable as actual capital goods. So what does the national systems of innovation approach entail? As Lundvall (1992) puts it in the introduction of his book, the approach rests on two assumptions. The first assumption is that knowledge is the most fundamental resource in the economy and that learning is thus the most important process. This is in accordance with what has been written in the previous chapter of this thesis. Secondly, it is assumed that ‘learning is predominantly an interactive and, therefore, a socially embedded process…’(Lundvall, 1992). Then, Lundvall defines his system as ‘…a number of elements and the relationships between those elements.’ So the definition of the national systems of innovations is therefore: “the elements and relationships which interact in the production, diffusion and use of new, an economically useful, knowledge and that a national system encompasses elements and relationships, either located within or rooted inside the borders of a national state.” In a report on National Innovation Systems (NIS) the OECD, lists several other definitions. Regardless of which definition one chooses; the university and the creation of knowledge has become endogenous to the innovative process. An even more focussed version of the NIS is the Regional Innovations System (the RIS). This system applies the same theory to a more narrowly defined region.
Gunasekara (2005) considers two sub theories that describe the role of the university in the NIS: The triple helix model and the theory on the engaged university. The authors of the triple helix thesis however, see their theory as a substitute for the NIS (Etkowitz and Leydesdorff, 2000). They distinguish their theory from the NIS by stating that in the NIS the firm has the leading role in innovation, while the triple helix thesis assumes an overlay between the major players in innovation, i.e. the state, the industry and the academia (the university). This idea of a triple helix with an overlay between the three major players is put in an historical context by Etkowitz and Leydesdorff. The primary tripe helix, which the authors call Tripe Helix I, is one where the state encompasses the other players. The state clearly has the leading role in this system. As examples of this system in practice Etkowitz and Leydesdorff point to the former Soviet Union. As an opposite to the Triple Helix I model, the authors describe a Triple Helix II model, in which each actor is totally separated from the other, each working in its own terrain without any interaction with the other actors. However what Etkowitz and Leydesdorff envision when they speak of a Triple Helix is a system in which all three actors partly overlap without losing their autonomy. In this model the goal is to create an innovative climate through different forms of recursive and overlapping cooperation between the three actors. The university, in this model, mainly performs it’s two traditional roles, as it has always done, but for the part where the university overlaps with the other actors, the university also directly serves the other actors (as well as being served by them). According to the authors, this model is the model what most countries strive for in one form or the other. 
The second strand of literature on the role of universities in the NIS is the engaged university literature (Chatterton and Goddard, 2000; Holland, 2001). In this theory there is also a third role for universities, defined as the regional development agenda. This third role should not just be completely separate from the other two traditional roles (teaching and research) but it should be fully integrated with them (Chatterton and Goddard, 2000). This relatively new demand for regional development from universities comes forth from the processes of globalisation and regionalisation. In these processes the local environment, or the region, is just as important as the macro economy for firms to innovate (Chatterton and Goddard, 2000). 

It follows from this conclusion that universities can play an important role in the development of a region, using their most prominent resources: skilled people and knowledge (Gunasekara, 2005). The engaged university literature even takes a normative stand in stating that universities not only can play this role, but that they should.

From the literature it is clear that there is at least a possibility for a university to play an important role in the regional development. But what does this mean in practice?
Teaching for the regional labour market  

In regard to the two traditional roles of university, teaching and research, this means that these activities should be more in tune with the local demand for workforce (Chatterton and Goddard, 2000). This means that universities have an incentive to teach their graduates capacities which are needed most in the region. Gunasekara (2005) underscores this notion when he describes the generative and developmental roles of a university in a RIS. Gunasekara defines four key elements of a RIS on the basis of prior literature and points out the role of universities within these elements. One of those key elements is human capital formation. This key element is directly linked to the teaching in universities. As a developmental role for universities in the human capital formation Gunasekara indeed recognizes education programs developed to meet regional skills demand. However he also sees a generative role in this element in the integration of education and knowledge capitalisation activities, such as teaching incubators (simplify this sentence). In chapter five of this thesis the focus will rest on the developmental role of teaching at the Leiden University. The generative role of human capital will be (partly) dealt with in chapter seven, which concerns the third role of the Leiden University on the LBSP.

Research for the local economy

With regard to the second role of universities, research, Chatterton and Goddard (2000) also see a shift in the university research agenda to better meet the demands of the region. And Gunasekara includes it as well as an important role of the university in a region. There are also some critical notions against this argument. Di Gregorio and Shane (2003) include commercially-oriented research as an argument for cross-university variation in the start-up of firms that exploit university-assigned intellectual property in the US. These new start-up firms are becoming an important economic phenomenon, playing a large role in the diffusion of innovations (Di Gregorio and Shane, 2003). However, in their final model there is no evidence that commercially-oriented research leads to more start-ups. In this thesis I will investigate whether or not the Leiden University has done research that was useful for the firms on the LBSP. This will be the subject of chapter six. 
Chapter three: Clusters and the university

In the previous chapter I discussed some of the literature that describes the possible role of universities in regard to their environment. One thing that stands out in that literature, especially that of the Regional Systems of Innovation, is that location plays an important role in the economy as it is today. In an era where globalisation is in such an advanced state as it is, this seems a paradox at the least. Inputs can be brought in from all over the world, sometimes at lower costs than if the same inputs were acquired in the same location as where the production takes place, and it is possible to communicate with every stakeholder globally without much effort. As Porter (2000) puts it, “It is easy to conclude that location is diminishing in importance.” However Porter continues his paper by stating that this idea is not in accordance with reality. So apparently, despite all the changes in technology, location stills plays a pivotal role in creating competitive advantage. Porter points to clusters as locations that generate competitive advantage. Porter defines a cluster as a “geographically proximate group of interconnected companies an associated institutions in a particular field, linked by commonalities and complementarities.” What makes a cluster such an important unit in the economy according to Porter is that within a cluster there are linkages and spill-overs between the firms not limited to a certain industry. These connections are fundamental in being innovative (Porter, 2000). That this is not just a theoretical assumption by Porter but an empirically observable phenomenon is demonstrated by Jaffe, Trajtenberg and Henderson (1993). They investigate the relation between locally clustered firms and their innovative output (measured by patents). They do find a positive relationship.

In Porter’s definition of a cluster, a cluster not only consists of companies, but also of institutions, such as a university. In Porters vision the role of the university lays mostly in providing so called factor (input) conditions, such as human resources and scientific and technological infrastructure. These conditions refer mostly to the two traditional roles of a university. However in the previous chapter I discussed literature which assumes a greater role for universities. But what a cluster wants or needs from a university can vary according to the characteristics of the cluster.

Types of clusters

Ann Markussen (1996) describes four different modes of clusters (or ‘sticky places’ in her work). The first type of cluster she describes is the Marshallian, named after the famous economist Alfred Marshall, who was one of the first to describe the possible advantages of location in his work (Marshall, 1890). It contains many small firms that are all connected within the network of the cluster. This cluster is often a consequence of a long history of the firms in the region. Markussen states that specialized sources of finance, technical expertise and business services are available inside the district, but outside the firms.

In such a cluster a university could be this source, providing generally skilled workers to the cluster. Also the third role of the university can be very valuable in this cluster. Dependent on the type of firms that are located in the cluster, the university could help starting firms with providing research labs or entrepreneurial courses.

The second type of cluster Markussen defines is the hub-and-spoke cluster. It is a cluster dominated by one or a few large companies, with a myriad of small firms nearby, all there to supply the large firm(s). In this cluster the large firm is not necessarily dependent on a local university to provide skilled labour. Because of its size the large firm can attract personnel from all over the country, perhaps even the world. However the cluster could benefit from co-research with a local university.

Thirdly Markussen defines the satellite cluster. This is a cluster with large firms that are, for the majority, externally owned. The most linkages in this cluster are external and there is not much cooperation between the firms in the cluster. The main reason why the firms cluster together is to benefit from governmental support in the form of infrastructure and possible tax breaks. A local university would not be a necessary asset to this type of cluster.

The fourth cluster Markussen formulates is the state-anchored cluster. This cluster, like the hub-and-spoke cluster, is formed around one or a few large firms, but in this case the large firm is a government institution. It can be the case that a university is the centre of such a cluster. But the university can also function as a research partner, for example with the military. The role of the university in this type of cluster depends on the specific characteristics of the cluster.

These archetypes of clusters are theoretical of course. There will be no cluster in real life which falls exactly and only in one of these categories. Most clusters will have characteristics of more than one cluster type. Furthermore a cluster is not a static phenomenon. Clusters change and/or evolve over time. A cluster that started out as one type can end up a completely different type. In the next chapter I will discuss the characteristics of the LBSP with help of these cluster types.
Chapter four: Leiden University and the Leiden Bioscience Park

One of the aims of this thesis is to test the theoretical constructs on the role(s) of a university discussed in the previous chapters with empirical findings. I will use the Leiden University and the Leiden BioScience Park as a case study. In this chapter I will present the most important characteristics of the university and of the park.

The Leiden University, found in 1575, is the oldest university in The Netherlands. It boasts some very famous names in science, like Albert Einstein and Herman Boerhaave. There has always been a firm bond between the university and the city of Leiden. The university library was open for the public, the medical facilities were also for all inhabitants of the city and in the summer there were public displays. The university also helped the city’s economy by luring book printers and publishers to the city. In the late nineteenth century professors gave public lectures and were active in the civil life of the city (source: website of the Leiden university)

Healthcare was amongst the first studies on the Leiden university, but in 1873 the first building of the Leiden academic medical centre (LUMC in dutch) was opened. In the years that followed, the LUMC moved several times to accommodate growth and changes in the medical field (e.g. more laboratories). After the second world war basic research became an increasingly important task of the LUMC. In 1996 the medical faculty and the academic hospital were merged, and in 2006 all activities of the LUMC were vested in two new buildings. (source: website of the LUMC)

As mentioned above, the university and the city of Leiden have a history of cooperation. The founding of the Leiden Bioscience Park is one more proof of that cooperation. In 1984 a Plant Biotechnology professor from the Leiden University was able to convince the city council of Leiden and the Leiden University that biotechnology was an industry with a future. So in 1984 the LBSP was founded. From the outset, only three firms operated in the park: Leiden University, the LUMC and TNO, a Dutch publicly owned research company (Jousma, Scholten and Van Rossum, 2008). In 2010 the park covers an area of 110 hectares and a third of this area is reserved for new development. The park counted 87 companies in 2008, 60 of which are dedicated to the life sciences. At the time of its foundation, the park counted 5108 employees, 95% of them working at both the universities. In 2008 that number had risen to 9936 employees and the universities now count for 72% of that number. From these numbers it appears that an increasing part of employment in the LBSP is created by firms surrounding the university. This could imply that the third role of the university is growing, if this employment growth in firms is linked to activities of the university. In chapter seven I will investigate whether this is the case or not.
Using the classification of Markussen as discussed in the previous chapter, it is not very clear to label the LBSP. It started out as a state-anchored cluster, with the university and the public company TNO. It has evolved over time to a cluster with characteristics of all four of the discussed cluster types. There are many small companies with (historical) links to each other, which fits in the Marshallian cluster. There are also some external companies that have chosen the LBSP as a location for its infrastructure. And of course the LBSP is still dominated by the educational institutions on the park.

Chapter five: The first role of the university

In this part of the thesis I will zoom in on each role of the university as described above, I will attempt to quantify the degree to which the Leiden University takes on these roles, and compare it throughout history, to see whether there are changes in the importance of the roles of the university

As specified in the previous chapters, the first role of university is the ‘production’ of qualified labour. In a more practical sense this means that a university provides educated personnel for companies. 

Method

To find out if, and to what extend, the Leiden University provides qualified personnel to the LBSP I want to know how many of the key personnel on the park have had an education from the Leiden University.

The LBSP has data available on the management team (MT) members of all companies on the park. This data file contains information on their previous job experiences and education.

To fill in some of the blanks in the data file due to no response I tracked down all the MT members on on-line social networks like Linkedin, Hyves and Facebook.

Because the MT-members are a relatively small group compared to the total of workers on the LBSP park I also included the top scientists. I identified these scientists by taking their names from all the patents that emerged from the LBSP. So each scientist from the LBSP who’s name was on a granted patent was selected. I tracked these scientists down as well, using the same social on-line networks as mentioned before.

For those persons in both groups (MT-members and scientists), who did enjoy an education at the Leiden University, I also wanted to know when that education was finished. Then these persons were split-up in five year cohorts in order to be able to say something on the changes in the number of personnel from the Leiden University over the years.

Data
In total there are 162 MT-members in the data file. Furthermore there are 344 scientists that are at least mentioned once on a patent. From those 344 scientists, 125 actually worked at the Leiden University, so I excluded them from this analysis, since the purpose is to find out how many persons that work on a company on the park received their education at the Leiden University, and not how many of the researchers at the university studied in Leiden.

Results

In table 5.1 below the results are summarised in absolute figures and in table 5.2 the relative numbers are presented.

Table 5.1 Type of personnel and location where they graduated (in absolute numbers).
	Category/Education
	Leiden
	Other
	Unknown
	Total

	MT-members
	33
	96
	33
	162

	Scientists
	21
	87
	111
	219

	Total
	54
	183
	144
	381


Table 5.2 Type of personnel and location where they graduated (in relative numbers)
	Category/Education
	Leiden
	Other
	Unknown
	Total

	MT-members
	20%
	60%
	20%
	100%

	Scientists
	9%
	40%
	51%
	100%

	Total
	14%
	48%
	38%
	100%


The percentages in table 5.2 are a percentage of the row’s total, so they can not be added vertically.

Although only 54 MT-members and scientists that have studied in Leiden, the Leiden University is the largest supplier of personnel for the LBSP. The 48% of people that received their education elsewhere are divided between many different universities (with Utrecht and Amsterdam as most important ones). 38% of all personnel in this research could not be traced on-line. This was especially a problem for the scientists, who were often from other countries and seem to be less active on on-line social networks. These, of course, are clear limitations when using data from these on-line social networks. 

Another surprising fact from these data is that relatively more MT-members have studied in Leiden than scientists. This is surprising because Leiden university does not offer typical management studies like business or economics, while it does offer more research based studies like medicine, chemistry and biology. Most MT-members did in fact study medicine or other natural scientific studies, before becoming a MT-member. This result needs to be treated with caution, since 51% of the scientists were not traced on-line, it is possible that more of these scientists actually did study in Leiden, and that the relative difference between MT-members and scientists that studied in Leiden is not so large.

To see how the first role of the university developed over time, I tracked down the graduation date of each worker that had studied in Leiden. I choose the graduation date and not the date of entry on the LBSP since I wanted to know the moment when the role of the university was finished. So it is possible that an individual from the list graduated in, say 1980, started working on the LBSP only seven years later. Yet I use the graduation year, in this case 1980, as the year in which the Leiden university was ‘done’ with this person. And although the knowledge this person has gained at the Leiden University is only used in the park seven years later, the role of the university was finished in 1980. Using this method I divided all personnel that studied in Leiden in time cohorts of five years. The results are summarised in table 5.3.

Table 5.3 Leiden graduates, divided by cohort in absolute and relative numbers.
	Cohort
	Number
	Percentage

	Before 1985
	8
	14,8%

	1985-1990
	10
	18,5%

	1990-1995
	8
	14,8%

	1995-2000
	6
	11,1%

	2000-2005
	10
	18,5%

	2005-2010
	2
	3,7%

	Unknown
	10
	18,5%

	Total
	54
	100%


On average the Leiden University educates eight persons each five years to join the LBSP. This seems to stay stable over the entire 25-year period. With the exception of only two graduates in the period of 2005 to 2010. The dip in the 2005-2010 period can be (at least partly) explained by the fact that the period is not yet finished or that graduates in this period may not yet have had the time to find a job at the LBSP. Furthermore it is possible that a relatively large fraction of the ten unknown graduation dates are recent, as these persons have not yet updated their on-line social network pages.

Although the absolute number of graduates from the Leiden University stays stable over time, the share of Leiden graduates compared to the total amount of workers in the park is decreasing. In 1990 there were in total 5667 employees on the LBSP, 5080 of which worked for the university or other educational institutions, 169 worked for non-profit organisations, and 418 worked for private firms. So, as a percentage of the workers in private firms the Leiden University supplied 4,3%
 of the key personnel. In 2005 the number of workers in private companies on the park climbed to a total of 2689, the percentage of key personnel coming from the Leiden University however, dropped to 1,6%, assuming that all the graduates still worked in the park.
 So it seems from these figures that the importance of the Leiden University as a supplier of qualified personnel is falling. 
Chapter six: The second role of the university

How large is the second role of the university in Leiden and how has it evolved over time?

In this chapter I will use data obtained from LURIS to quantify the second role.
Method

The most prominent problem for this part of the research is how to measure the extent to which the companies on the LBSP benefit from research done by the Leiden University. 

Universities spend a great deal of time doing research and the Leiden University is no exception. A part of the results from this research is freely published and companies can tap in to that research without the scientist or the university knowing about it. To follow the flow of this type of publicly available research in companies is a different research topic all together, and goes well beyond the scope of this research. However, not all research results are published freely, especially research that has potential commercial value is kept within the university for commercialisation. The Leiden University has created an internal institution that forms the bridge between scientists and the university on the one hand and companies that want to use the knowledge created by these scientists on the other hand. LURIS (or Leiden University Research and Innovation Services) exists since 2006 and from that time has collected data on all agreements between the Leiden University (and the LUMC) and commercial companies. The data of LURIS will be the most important source for this chapter.

Data

From 2006 on, LURIS has collected data on all agreements between the Leiden University (and the LUMC) and companies on the LBSP. This data is quite complete and very accurate. 

From 2006 to now there are 84 written agreements made between the university and 22 different companies on the park. LURIS has divided these agreements into ten different types of agreements. In table 6,1 the most important types and the total number of agreements are represented.

Table 6.1 Types of agreements in absolute and relative numbers
	Type of agreement
	Research
	Confidentiality
	License
	Other
	Total

	Numbers of agreement
	38
	15
	6
	25
	84

	Percentage
	45%
	18%
	7%
	30%
	100%


Other types of agreements include clinical trials and consultancy agreements between the Leiden University and firms on the park, which fall more in to the third role of the university.

One important research goal of this thesis is to investigate the role of the university over time. As LURIS only has data available from 2006 onwards, the time scope of this data is very limited. To acquire data from before 2006, I got access to the universitie’s digital correspondence archive, which consists of digitalized correspondence from the Leiden University and the LUMC. However this search only resulted in 14 agreements before 2006, the majority of which were signed in 2005. This either means that there were hardly any written agreements between the university and companies on the LBSP before 2005, or that the archive of LURIS is not complete. Although the growth of the LBSP only really took off from 1999 onward (Jousma, Scholten, Van Rossum, 2008) it seems unlikely that none of the older firms on the LBSP had any agreements with the university prior to 2005. Therefore I will not draw any conclusions on the second role of the Leiden University before 2005.

The timeline for the number of agreements from 2005 onwards is presented in table 6.2.

Table 6.2 Timeline for the agreements
	Year
	Pré 2006
	2006
	2007
	2008
	2009
	2010
	Total

	No.
	14
	3
	17
	19
	34
	11
	98


The number of agreements seems to drop in the year 2006, but immediately pick up again in 2007. There is a noticeable peak in 2009, where the number of agreement almost doubles in comparison to 2007 and 2008. This peak does not seem to continue in 2010, although the year 2010 has not yet ended.

Conclusion
As mentioned above, it is difficult to draw any meaningful conclusions over such a (relatively) short time period. The fact that LURIS started operating in 2006 may at itself be a reason for the increase in agreements since that time. The peak in 2009 is somewhat puzzling. The annual report of the Leiden University over the year 2009 states that from 2009 onward LURIS not only helped companies get government subsidies, but also supported companies in getting private funds. This may help explain the sudden rise in agreements with LURIS in 2009, but it does not explain the apparent decrease in 2010.  
What does appear to come out of this data is that agreements with the university are becoming more important for the companies on the LBSP and that the university puts more effort in creating these agreements, for example by creating an institution like LURIS. 
Chapter seven: the third role of the University

As described in the theory chapters, the third role of the university is enhancing the regional development. This can be done in many ways. In this chapter I will identify and discuss some of these activities that together form the third role of academia. I introduce four ways of measuring the third role: mission statement, start-ups and spin-offs, labour mobility and financial support.
Mission Statement

As mentioned in chapter two, according to Chatterton and Goddard (2000) the third role should be fully integrated with the other roles the university has. If the Leiden University does indeed acknowledge such a role for itself, it should be mentioned in the mission statement of the university. This, however, is not the case. On the contrary, according to the mission statement of the Leiden University, its mission is to promote itself as a European research university with an international character. The same holds true for the LUMC.

However the university has created LURIS. One of the key tasks of LURIS is to establish and maintain a link between industry and academia. Some initiatives of LURIS, such as the Leiden Leeuwenhoek Starters fund, are aimed directly at the Leiden region. Other tasks, such as consultancy services for businesses are not explicitly directed to the Leiden region, but it does give local companies the opportunity to use the knowledge of the university. So although the third role may be not totally integrated in the mission statement of the Leiden University, the university is actively participating in the region to enhance the region’s economical performance. Still, the fact that regional development has not (yet) been recognised as a part of the university’s mission points at growth potential for the third role. 
Start-ups and Spin-offs

In their study of the LBPS Jousma, Scholten and Van Rossum (2008) recorded 94 entries of companies to the park in the period from 1984 to 2008. Of that 94 new companies 37% (35) were start-ups and 36% (34) were spin-offs. Except for three cases, all spin-offs involved the Leiden University or the LUMC. Of the 35 start-ups in the mentioned period, 33 are still active today.

7 of these 33 are educational institutions or incubator buildings. This leaves 26 for-profit companies. Using the background information on these firms either from the data set provided by the LBSP or from the companies websites, I have identified whether the Leiden University played a part in the start-up of these firms. The university played a role in the start-up if it either had financed (a part of) the start-up or when the start-up was generated by graduates or workers from the university. Using this method it turns out that of the 26 for-profit start-ups, 7 have a clear origin in the Leiden University or the LUMC. The other start-ups either have roots elsewhere (14), or I was not able to find any relevant information on them (5). 

These outcomes are summarized in table 7.1.

Table 7.1 Number of new firms divided in type of entry and their roots.
	Type of entry/Roots
	University
	Other
	Educational
	Unknown
	Total

	Start-up
	7
	14
	7
	7
	35

	Spin-off
	31
	3
	0
	0
	34

	Other
	0
	25
	0
	0
	25

	Total
	38
	42
	7
	7
	94


It turns out that of the university was involved in the creation more than 40% of all new companies on the LBSP. But as Jousma, Scholten and Van Rossum (2008) point out, this does not necessarily tell us anything about the employment created by the university.

In 1985 there was a total of 5108 persons working at the LBSP. Of those 5108 only 109 were working in for-profit companies. In 2005 there were 9936 persons working on the LBSP, of which now 2689 worked in for-profit companies. So in total the number of workers on the LBSP almost doubled, with the largest growth coming from private firms. As discussed in chapter four, it is possible that this growth in private firms is caused by university activities. However 75% of the number of workers in private firms, works in divisions of existing companies or in relocated companies, another 10% works in the one firm that came into existence through a merger. This leaves only 15% for workers in start-ups or spin-offs. So although the university played quite a large role in the creation of new companies on the LBSP, its role in the generation of employment was much smaller.

Labour mobility

Labour mobility can be a measure of the third role of the university. If the university encourages its employees to use their knowledge from academia in the private business this can enhance the economic performance of the region. It overlaps partly with the start-up/ spin-off theory that was discussed in the previous paragraph, as some former employees of the university start-up their own company. However, that is just part of the story, as former university employees can also join already existing companies. From the data file of the LBSP the job history of the current MT of the private companies on the LBSP is known. I filtered out those MT-members that in the past have worked for either the Leiden university or the LUMC. From those I distinguished between those that started their own company and those that joined an existing company. The results are summarized in table 7.2.

Table 7.2 MT-members in companies on the LBSP and their history.
	
	# MT-members

	MT-member worked for university then started new company
	10

	MT-member worked for university then joined existing company
	12

	MT-member with no employment history at the university
	140

	Total
	162


Given the results from table 7.2 it seems that labour mobility is not actively encouraged, or at least not very successful. The majority of the MT have gained working experience in other companies rather than at the university. 

Financial support

The university can also support its region by financing new projects that stimulate the regional economy. In 2006 Leiden University and the LUMC were the main actors in creating the Leiden Leeuwenhoek Pre-seed Fund, a program that has run until January 2010. The main goal of this fund was to facilitate the start-up of new bio-tech firms. Over the course of its existence, the fund granted 9 loans to firms on the LBSP: 5 in 2007, 1 in 2008 and 3 in 2009.
On a more long-term base the university created an organisation named Libertatis Ergo Holding B.V. This holding (all shares are owned by the university) facilitates contractual activities for other parties, and in this way can buy shares of starting companies, thus helping them finance their start-up. 
In 2009 a new incubator building was announced, and according to the annual report of 2009 of the Leiden University, the Leiden University and the LUMC where co-financers of the project. The university also co-funded the other incubator buildings that already exist on the park.

Conclusion

The Leiden University performs the third role in different ways, some with more impact than others. The creation of LURIS has lead to an increase in activities within the third role, so it appears that the third role is becoming more important for the university. However the third role is not anywhere near as important for the university as the other two roles, based on the fact that the majority of the university’s budget is spend on financing education and research, the fact that enhancing regional economic activity is not explicitly mentioned in the mission statement of the university, and the fact that of the 178 pages of the annual report only 4 pages are devoted to this third role.

Chapter eight: Conclusions, Discussion and Recommendations

As mentioned in the introduction, the goal of this thesis was to shed light on the degree to which the Leiden University plays an active part on the LBSP. Furthermore I wanted to find out whether the intensity and the characteristics of the role of the university on the LBSP has changed over the years. On the basis of existing literature (most notably Markussen, 1996) I hypothesized that the level of demand from the LBSP on the university would stay relatively stable, but that the type of demand would change over the years.
Using the data discussed in the three previous chapters, this theory appears to have some value. Starting out as a state-anchored cluster, the LBSP was built around the university, the LUMC and a government-owned company. In the following years, as more companies established themselves on the park, those companies depended heavily on the university for personnel. As noted in chapter five the relative important of the university as provider of personnel seemed to decrease, and from chapter seven we know that the majority of employment growth does not come from activities of the university. As the park grows and evolves from a state-anchored district to a mixed form of Marshallian, satellite and state-anchored cluster, the firms on the LBSP seem to be able to attract qualified personnel from all over the world themselves, and are not dependent on the university anymore in this regard.
That is not to say that the role of the university is diminished. Research performed by the university that has commercial potential is an increasingly important input factor for several of the companies on the LBSP. Furthermore, the university seems to be deploying more and more activities that fit in the third role of academia. So indeed, the demand for university services on the LBSP is and always has been high, but the type of services that companies ask, have changed considerably over time, constantly adapting to the change of the park and the companies on it.
To keep servicing the companies on the park this means that the university constantly needs to check whether its current set of products and services still fits the demand of the park. Long term projects to stimulate business growth are bound to be less productive than short term projects like the Leiden Leeuwenhoek Pre-seed Fund, as the project might be outdated at the time of conclusion if the running time is too long. 
There is also still a lot of room for improvement in the cooperation between the university and firms on the park. For instance, the decline in the relative importance of the university as provider of skilled personnel might be due to the growing ability of the companies to attract their own staff, on the other hand, it might also be possible that the skills that are thought by the university are not anymore in line with the personnel demands of the local companies.
For further research it would be very interesting to find out, which of these two factors is the most important cause of the relative decline.

Another interesting outcome of this thesis that deserves further attention is the fact that although the university is involved in the creation of more than 40% of all new firms, its share in creating employment is only 15% of all new employment on the park. Why are these ‘university companies’ less able to create employment, and does this mean that they are less successful? What does this mean for future university spin-offs? 

Zooming out of the Leiden University and the LBSP, another recommendation for further research would be to create a more theoretical framework for analyzing the role of the university in the economy. I have to agree with Richard Florida (1999) when he states that surprisingly little work has been done in this area. Case studies are abundant, but thorough theoretical thinking on this subject seems to lag behind, while a good and deep understanding of this institution can be very important for policy- and decision makers.
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� 8 (before 1985) + 10 (1985-1990) = 18 / 418 * 100% = 4,3%


� 44 / 2689 * 100% = 1,6%
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