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Executive Summary

This thesis discusses the actual state of Triple Helix cooperation in the Rotterdam region. The Triple Helix is a concept of close cooperation between governments, industry and universities. This cooperation is profitable in enhancing innovation and economic growth in a region.  Three important criteria for a well-functioning Triple Helix are being formulated in order to be able to evaluate Triple Helix Cooperation in regions.  These criteria form the research framework for this thesis: 

1. All relevant actors need to be convinced of the benefits of cooperation

2. A region should focus on one or a few knowledge-intensive focus sectors

3. A Triple Helix institute needs to be established in order to support the Triple Helix cooperation

[image: image7.jpg]Level of education of the population in the four biggest
cities in the Netherlands (in %, figures 2008)

City / Level of Education

Low educated]

[Middle educated]

High educated

Amsterdam 17% 30%) 53%
Den Haag 22%) 38%) 40%
Rotterdam 29%) 38%) 3%
Utrecht 7% 25%) 58%

| Source: Municipatity of Rotterdam, 2009





Helsinki and Eindhoven are presented as regions with a well-developed Triple Helix network.  Helsinki and Eindhoven are both well known for their knowledge-intensive economies and their strong collaborations between universities, government and industry. With regard to the situation in Rotterdam this thesis argues that some promising initiatives have been taken, but that in order to level the criteria large efforts will have to be made by all relevant actors. 
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Chapter 1 Introduction
In the past decades there has been a shift in western economies from a service-oriented economy to a knowledge-based economy. Innovation has become more and more important.  Innovation has become the main driver for economic growth in developed countries. This is because mass-production is more and more relocated to developing countries with lower wages. This irreversible process of globalization has led to more focus on urban regions as drivers of economic growth. This process of globalisation and regionalisation might seem a paradox, but innovation is closely related to growth clusters and vis-à-vis contact (Van den Berg et al., 2001).  This development is accompanied by another development, which is the shift of focus of universities. Formerly universities were expected to conduct research and provide education, but in recent years universities are also expected to play an active role in the development of their economic, cultural en environmental surroundings (Arbo & Benneworth, 2007). 
Another effect of increasing globalisation and the emergence of a knowledge economy is that regions are more and more competing with each other to attract companies and high-skilled people to enhance the innovation and knowledge base of the region (Van Winden, 2006). Urban regions are trying to have the best location factors to attract knowledge-intensive companies in order to create a cluster of related knowledge-intensive companies. Regions, for example try to enhance their organizational capacity and the accessibility of the region. As a consequence, the presence of high-skilled people is important as a location factor for firms. Cities must thus aim to attract those people to the region. To attract high-skilled people, the quality of life is becoming more and more important. High-skilled and talented people tend to value diversity and culture more than others (Florida, 2002).  The presence and active role of a university is also an important location factor, because universities guarantee a constant ‘supply’ of high-skilled people in the region.  Furthermore, universities do tend to care more about the valorisation of their knowledge in recent years, which can help knowledge-intensive firms in the region. 

In order to be competitive a region should focus on one or a few sectors in which they can create a cluster of knowledge intensive firms. To enhance the development of a knowledge intensive economy Etzkowitz and Leydesdorff (1997) state that it is important that all relevant actors in a region cooperate with each other. These actors are the government, the industry and the knowledge institutions in a particular region. This concept of intense cooperation is known as the Triple Helix. Another concept that describes cooperation within a region is known as the Regional Innovation System (Cooke, 2004; Benneworth, 2004), this concept will be used as an illustration of how the Triple Helix works.  The Triple Helix concept will be used in order to evaluate cooperation in Rotterdam

Main research question

How could the contribution of universities to economic growth in the Rotterdam region be enlarged?

Sub questions 

What is Triple Helix cooperation and what are criteria for a well-functioning Triple Helix?
What regions can be considered as good example with respect to Triple Helix cooperation and in particular the role of universities in this process?
What is the actual situation of the Triple Helix in the Rotterdam region? How can it be improved?

The next chapter will discuss the concepts of the Triple Helix and the Regional Innovation system.  It will conclude with criteria for intensive cooperation for regions. These criteria form the research framework with which the cooperation in regions will be evaluated. The third chapter will contain two examples of regions in which the university contributes to the economic growth of the region. The fourth chapter will examine the current situation in the Rotterdam region. The fifth and last chapter will draw some general conclusions. 

Chapter 2 The Triple Helix

This chapter will elaborate the following sub question: What is Triple Helix cooperation and what are criteria for a well-functioning Triple Helix?
Literature on the role of universities in the economic growth of a country can be divided in two main streams. It is commonly assumed that there is a shift in research that is conducted by universities. Historically universities only conduct fundamental research; nowadays universities are more and more interested in the application and valorisation of their knowledge production. (Gibbons et al., 1994; Machlup, 1962). The first perspective emphasizes more on institutional integration of universities, industry and government.  This perspective is also known as The Triple Helix (Etzkowitz & Leydesdorff, 1997). For this thesis the focus will be mainly on the Triple Helix concept. The other perspective is known as the Regional Information System (Cooke, 2004). This concept can be considered as an explanation of the Triple Helix concept. 
2.1 Competition & Innovation

Innovation and other knowledge-intensive activities are two of the most important drivers of economic growth for western economies (Van Winden, 2006). Mass production has been outsourced to countries with lower wages, so western countries have to retain economic growth with new, innovative activities. When the process of outsourcing started, economic growth was first established by the service sector. This service sector is nowadays almost mature and will not grow much further. Knowledge intensive activities are now considered to be the new drivers for economic growth. This is why regions should strive to attract and retain knowledge intensive activities, in order to remain or to become competitive. Doloreux and Parto (2004) present  three key reasons why innovation is more and more regionalised: 

1. Innovation occurs in an institutional, political and social context. In this view, innovation is seen as a geographical process and innovation capabilities should be sustained through knowledge sharing regional communities.
2. Innovation is embedded in social relationships that develop over time. Behavioral roles are prescribed by the regional context, which prevails rules, conventions and norms.
3. Innovation occurs more easily when geographical concentration and proximity are present, and therefore a regional cluster takes a crucial dimension in such processes. A regional cluster is defined as a ‘group of firms in the same industry, or in closely related industries that are in close geographical proximity to each other is meant to include geographically concentrated industries included so-called ‘industrial districts’ (Marshall, 1922).
The key factor in this innovation process seems to be the role of universities. Universities are historically been viewed as producers of scientific knowledge and as educational institutions. In recent years, however, they developed the organizational capacity not only to recombine old ideas and synthesize and conceive new ones, but also to apply them Universities have also become involved in creation of firms, often based on new technologies originating in academic research (Etzkowitz, 2003). Innovation thus became a process that takes place among and between firms and knowledge producing institutions. The Triple Helix concept emphasizes on this innovation as main benefit of the cooperation between universities, government and industry.  

2.2 The Triple Helix

The Triple Helix is a model that describes the interaction between government, universities and industry. The Triple Helix model indicates that those institutional spheres are more and more cooperating with each other. They sometimes even take the role of each other (Etzkowitz, 2003). 
Historically all the three spheres had their own responsibilities and the boundaries between them where quite clear. Universities had to conduct research and were assigned to education. Industry was interested in profit only and the government set the rules the others had to deal with and delivered public services. Of course there were some forms of cooperation, but one could not speak of a Triple Helix. 
Because of the recent emphasis on regions and their competition in the context of a globalising economy, cooperation of all relevant actors in a region becomes more and more important. The better a region is capable to have a shared vision among all relevant actors, the better they will be able to compete with other regions. That is why regional governments are interested in a close cooperation with all relevant actors. 
Cooperation can also be profitable for universities. Because of a close cooperation with industry they will get more money to fund their research activities. In close cooperation industry will profit more from the research of universities, as they try to have more influence on the research agenda because they provide the necessary funds. A good university also attracts high-skilled people and knowledge intensive businesses to the region, which is of course profitable for the local economy. The extend in which industry should influence research agendas of universities will be discussed in paragraph 2.4.
Etzkowitz states that, historically, Universities, industry and government are autonomous functioning institutions, which have clear responsibilities that are strictly bounded.  A graphical impression of this situation can be found below (Fig 2.1). 
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Fig 2.1 The laissez faire model   Source: Etzkowitz, 2003

Transforming from a laissez faire model to a Triple Helix model will take time. Etzkowitz identifies four stages in developing a well functioning system of Triple Helix Cooperation: 
1. Internal transformation in each of the helices.  For example: Universities are not only conducting research, but they also make effort to put this research into use. 

2. Influence of one helice upon another

3. Creation of a new overlay of trilateral networks and organizations from the interaction among the three helices.
4. A recursive effect of Triple Helix networks both on the spirals from which they emerged and on the larger society
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The outcome of this process is a close cooperation of the Helices. Although they work closely together, they remain autonomous. The helices now sometimes take the role of each other, and work together in Tri-lateral networks and hybrid organizations in order to enhance innovation and economic growth in a region A graphical impression of this Triple Helix model is shown in figure 2.2.
                                                                                                                   Fig 2.2 The Triple Helix Source: Etzkowitz, 2003
2.3 The Regional Innovation System

Cooke and Benneworth present another concept that describes cooperation between government, industry and universities (Cooke, 2004; Benneworth, 2004).  Benneworth made a graphical expression of the theory of Cooke. It is called the Regional Innovation System (RIS) and is helpful in understanding the transfer of knowledge (Fig 2.3).  The RIS concept is similar to the Triple Helix model, although there are some differences. The RIS concept is somewhat more systemic than the Triple Helix. The RIS concept is thus more involved with the question how the exchange of knowledge works in practice than the Triple Helix concept. Furthermore, The RIS concept concentrates on the role of firms as having the leading role in innovation, while in the Triple Helix concept all relevant actors might take the lead (Etzkowitz and Leydesdorf, 2000).
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Fig 2.3 Regional Innovation System Source: After Cooke, 2004; in Benneworth, 2004)

In the RIS it is again clear that a close cooperation between universities and business is crucial. If business will not demand for specific technological knowledge, universities cannot supply this knowledge. On the other hand, if universities are not participating in the knowledge transfer activity the RIS doesn’t work either. The government doesn’t play a direct role in the RIS, but they will play a role as a broker between universities and business.  The government should also enhance the location factors of the region (Braczyk et al., 1998).
In fact the Regional information system and the Triple Helix concept are not contradictory. One can even argue that the RIS is a supplement to the Triple Helix concept. The RIS describes in more detail how the process of Triple Helix cooperation works. When referring to the Triple Helix in the remaining of this thesis, it is an implicit reference to the RIS either.

2.4 Roles of and Benefits for the Relevant Actors

This paragraph will discuss the roles of the different actors in Triple Helix cooperation: Government, Industry and Universities. 
Governments

 The role of the government in Triple Helix cooperation is that of a broker between industry and universities. For the sake of prosperity and well being in a region, the government needs to enhance cooperation, by bringing together demand for knowledge and innovation (industry) and the supply of knowledge and innovation (universities). Furthermore, the government should take provide excellent location factors. The benefits of a well-functioning Triple Helix network for governments are economic growth and, as a consequence, higher tax revenues.   

Industry

In the Triple Helix concept the industry has the role of demanding knowledge, innovation, high-skilled people and supplier of funds. Firms can benefit highly from innovative research done by universities. If they want to fully reach the potential of this benefit they will have to present clear wishes for certain knowledge to the universities. As a consequence, they will have to supply funds for this research. They even can think of contributions to education of the universities, either with money, lecturers, or the provision of internships. 

Universities

In the Triple Helix concept of cooperation universities have the role of supplier of both knowledge and high-skilled people.  This is the traditional role of universities, but in the Triple Helix concept universities are considered to take the valorisation of their knowledge more and more into account. Of course universities will still have to do fundamental research that cannot be valorised easily on the short run, but they will increasingly being asked to conduct research that is needed by the local industry. Benefits for the universities could be a better funding of their research and they can attract more students because of their strong links with the local industry. It is important to notice that all relevant actors, but in particular universities, need to maintain a certain degree of autonomy. If the industry takes over universities it might turn out that only easy valorised research will be conducted, at cost of more fundamental research. There is a lot of scientific debate about the question how much influence industry should have in the research agenda of universities.  There are progressive authors who state that research within universities should be application oriented (Etzkowitz, 2003; Etzkowitz and Leydesdorf, 2000; Gibbons et al., 1994; Braczyk et al, 1998). This school of thought is also known as the Mode II perspective (Gibbons et al., 1994). More recent authors are stating that universities have to retain more of their traditional role as conductors of fundamental research. This new perspective is called Mode III.  Mode III can be defined as follows: ‘A combnination of traditional scientific values with an innovative an developmental ambition, which demands flexibility, closeness and mutual relationships with the participants’ (Svensson et al., 2009). In this perspective, universities have a three-fold task: Conducting both fundamental and application-oriented research. The third task is education. The arguments of the latter school of thought are most convincing, as they do agree that universities should play a role in regional innovation but this role should not come at the cost of traditional, fundamental research. 

2.5 How to construct a Well-Functioning Triple Helix?

The Triple Helix can be helpful for a region to enhance the production and valorisation of knowledge, in order to remain or to become competitive in the global competition between cities and regions the most important question is how to construct a well functioning Triple Helix. 
The first criterion is that all relevant actors need to be convinced of the benefits of cooperation. If one of the actors does not really want to cooperate, or if an actor does not want to give in ‘power to’ in favour of ‘influence over’, the Triple Helix cooperation will not succeed.  Of course this criterion is not easy to measure, but you can say something about willingness looking to efforts that have been made in search for cooperation. 
The second criterion is that a region should concentrate on one or a few focus sectors. In this focus sectors a region should strive to have a cluster of knowledge intensive firms. A well-known example of a so-called cluster is Silicon Valley, which is strong in IT innovation. Not every cluster has to be as strong as Silicon Valley but it is a good example of a region that is strong in one sector. Is a region is strong in only one sector, its economy is quite vulnerable, so it is preferred to have clusters in more than one sector.  
The third criterion is that it is helpful to have an institute that promotes, accelerates and supports Triple Helix innovation (Jerome and Jordan, 2006). The development of an institute for triple-helix research offers a basis from which to explore critical interfaces, quantify new collaborative models, investigate new paradigms for innovation, and develop strategies to address the risks associated with collaborative research relationships. To generate new knowledge, transfer tacit knowledge, and successfully manage knowledge, a triple-helix institute will be established to begin to define a consensus language for cross-disciplinary, cross-cultural and cross-organizational research; to organize appropriate methodologies for investigation; and to promote a virtuous cycle of international knowledge diffusion. 
2.6 Conclusion

The sub question to be answered in this chapter was: What is Triple Helix cooperation and what are criteria for a well-functioning Triple Helix?
The Triple Helix concept yields a close cooperation between universities, industry and government in order to enhance the innovation in a particular region. A well-functioning Triple Helix system can be profitable in enhancing the knowledge base of a region.  There are three important criteria in order to create a well-functioning system of Triple Helix cooperation. These criteria form the research framework for this thesis:

1. All relevant actors need to be convinced of the benefits of cooperation

2. A region should focus on one or a few knowledge-intensive focus sectors

3. A Triple Helix institute needs to be established in order to support the Triple Helix cooperation
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Chapter 3 Best Practices of Triple Helix Innovation

This chapter will discuss two examples of urban regions in which the Triple Helix cooperation is well developed. The sub question that will be answered in this chapter is: What regions can be considered as good example with respect to Triple Helix cooperation and in particular the role of universities in this process? 
Helsinki and Eindhoven are the cities to be discussed. The choice for these two cities has been made because in the literature on regional cooperation those cities are considered to be good examples of Triple Helix cooperation. The cities will be introduced briefly and their system of Triple Helix cooperation will be examined. 

3.1 Helsinki

The Helsinki region is the first example of a region with a well-functioning Triple Helix. This paragraph will first introduce the region. After this its Triple Helix system will be examined.

3.1.1 Introduction to Helsinki

Helsinki is the capital and the biggest city of Finland, with a population of 561.000. The Helsinki region is a growing Metropolitan Area, with 1.3 million inhabitants, on the shore of the Baltic Sea. Its highly educated population and highly specialized economic life characterize the region. The Helsinki Region is a part of the Uusimaa Region, which comprises 24 municipalities in southern Finland. The Helsinki Region accounts for about 25 percent of Finland’s population, almost 30 percent of the labor force, about one third of the productivity and more than 40 percent of the investments in research and development.  

The level of investments in research and development is quite high in Helsinki – 4.4 percent of the gross domestic product. The respective value in Finland is 3.5 percent, which overruns EU’s three percent objective. The economy in the Helsinki Region has grown more rapidly than in the rest of the country and is on a high level compared with the whole of the European Union. The level of productivity of the Helsinki Region was twice as high as the average of EU27 countries in 2006 (City of Helsinki Urban Facts, 2009).
These facts show that the region is doing well. On the other hand the region suffers from what is called Finland’s paradox: “The fact that a  competitive and skilful nation does not attract investments, is not in the pole position in the race for a high standard of living, and is not able to eliminate large-scale unemployment” (Sitra, 2005). In the immediate past, the economic growth in the Helsinki Region has relied on development of the information and communication technology cluster, with Nokia as the biggest company in the cluster. Nokia employs 7.000 people in the Helsinki region and 22.000 in the whole of Finland. The Finnish unit for R & D is located in Helsinki (Van den Berg et al., 2006). The information and communication technology cluster is the only well developed knowledge intensive cluster in the region. The municipality of Helsinki is aware that this single cluster is a small basis for economic growth in the future and is looking to diversify its economy (City of Helsinki Urban Facts, 2009). Another challenge that the Helsinki region should deal with in the years to come is an ageing population. Although young people from all over Finland are expected to remain attracted by the economic opportunities of the Helsinki, this will not be enough to fully counter the ageing of the population. Immigration of foreign workers is thus needed in order to avoid a decline of the working population. The quality of life in the region should therefore be enhanced (Van den Berg et al., 2006).
3.1.2 Helsinki and the Triple Helix

Triple Helix cooperation is well developed in the region of Helsinki. The relevant actors in the region are convinced of the benefits of close cooperation and much has been achieved during the past decades.  

The cooperation between local authorities and the universities is typical for the Helsinki region. Universities and polytechnics collaborate in the enhancement of knowledge-intensive industry development. They also cooperate in urban and traffic planning with respect to campus areas and in attracting international students. Through this cooperation the involved actors create synergies. An element of this cooperation is the appointment of nine professors in different aspects of urban research: European metropolitan planning, urban history, social (urban) policy, urban sociology, urban economics, urban ecology, urban ecosystem studies, urban technological systems and urban geography (Van den Berg et al., 2006).
Another point that is worth mentioning is the cluster on which the economy of the Helsinki region is highly dependent; the information and communication technology cluster. In this cluster there is one multinational (Nokia) that is supported by a lot of smaller companies, mostly spin-offs from local universities. Nokia on its turn provide lectures and internships to students of the University of Helsinki (Van den Berg et al., 2001). This is how Triple Helix cooperation should work: Students benefit highly of the presence of a strong knowledge-intensive cluster in the region and the cluster benefits from the know-how and creativity of the high-skilled university graduates. 

Furthermore, the city of Helsinki has got the sense of urgency that is needed. In their economic vision for the period 2010-2012 it is all about new knowledge clusters and creative industries. They have a clear vision on their own role in this process and the role of the University of Helsinki (City of Helsinki Urban Facts, 2009). 
The reason why the Triple Helix in Helsinki is so successful is the establishment of the Helsinki Region Centre of Expertise Culminatum Ltd, founded in 1995. Local universities own one-third of the shares of this public-private company, one-third by the municipalities in the region and one third by the local business community (OECD, 2006). Culminatum forms a cooperation forum and a basis for the development of common projects. The fact that that all Triple Helix actors have the same share in the Centre of Expertise seems to be important, as with equally shared owning there is not the risk of misrepresentation of one of the actors. 

Culminatum is a good example of a Triple Helix institute. It was established to enhance collaboration between the relevant actors in the region. For example, one of Culminatum’s focus areas is to support university spin-offs. It also tries to diversify the knowledge base of the region by trying to establish new knowledge-intensive clusters in the region. Furthermore, Culminatum is a forum to share vision among the actors. In this way the actors can synchronise their vision with the vision of the other actors. A shared vision is, of course, of the utmost importance for a well-functioning Triple Helix.  Culminatum created a long-term vision for the region in order to remain competitive as a region (Culminatum, 2009). This vision also emphasizes on a more diversified knowledge economy and the enhancement of the quality of life. Culminatum now concentrates on nine different sectors: 

· Digibusiness Cluster 
· Technology Cluster 
· Development Cluster 
· Health Cluster 
· Living Cluster 
· Competence Cluster 
· Tourism and Experience Management Cluster 
· Ubiquitous Computing Cluster
· Well-being Cluster

The fact that the Helsinki region has only one well-developed knowledge-intensive cluster makes it vulnerable to a decline in this cluster.  This is a weak point in the economic structure of the region. 
3.2 Eindhoven

This paragraph will introduce the city of Eindhoven and its efforts to become a region with a well functioning Triple Helix network. The city itself and its economic structure will be discussed first, after this the Triple Helix of the region will be examined. 

3.2.1 Introduction to Eindhoven

The Eindhoven region is considered one of the most innovative regions in Europe. It is one of the few regions that meet the Barcelona standard, which yield expenses on R&D of at least three per cent of the gross regional product. The region owes this position to the presence of innovative companies, like Philips and ASML. Some renowned knowledge institutions, like the Technical University of Eindhoven (TU/e) and TNO, are also present in the region (Van den Berg et al., 2006). 

Eindhoven is a medium-size city and is located in the Southeast of the Netherlands. The city has approximately 200.000 inhabitants. Eindhoven is part of the regional cooperation for the Eindhoven region called ‘Samenwerkingsverband Regio Eindhoven (SRE). This SRE has in total approximately 700000 inhabitants. The city has a university of technology, the ‘Technische Universiteit Eindhoven’  (TU/e). 

Historically the economy of Eindhoven depended highly on the presence of Philips, a multinational in electronics, which production facilities were mainly located in Eindhoven and its surrounding municipalities. In the past decades Philips moved its production facilities to countries with lower wages. Other big production companies, like DAF and Brabantia, moved away their production facilities from the Eindhoven region either, or went bankrupt. 

The region did need to find new sources of economic development, because many people lost their jobs.  This is the point where the region decided that cooperation between all present actors was needed in order to regain economic growth (Van der Meer et al., 2008). 

At this moment the economy of the region is knowledge oriented, with many R&D facilities. Philips is still important for the region, but not anymore for its production, but for its R&D and its role as incubator for start-ups. The high-tech campus in Eindhoven is also worth mentioning. In this High-Tech campus knowledge-intensive companies share their (tacit-)knowledge in order to enhance the innovation in the region. This transfer is very easy because of the fysical proximity of the firms. Philips was the only company on this high-tech campus, until they decided a few years ago to open it up for other companies as well. 
3.2.2 Eindhoven and the Triple Helix 

From 1993, when DAF went bankrupt, the city of Eindhoven has done efforts in enhancing cooperation between government, research institutes and industry.  The economy needed to get back on track. 

Nowadays Eindhoven is a famous example of Triple Helix cooperation. The first comparative advantage of the region is that it has an institute for Triple Helix cooperation, called Brainport, which supports and coordinates cooperation between government, university and industry. Captains of industry, the board of the university and representatives of the involved municipalities are present in the board of Brainport. 

Secondly, the region has a few strong clusters: High tech systems & materials, Automotive, Design, Lifetec and Food. Companies in the clusters are in touch with the university and vice versa. Philips, for example, pays 50 research employees of the TU/e (Van der Meer et al., 2008). The TU/e on its turn provides the region with high-skilled people and enhances its economic spin-off. The municipalities try to retain an attractive living climate and location factors.  

This region fulfils all of the three criteria discussed in chapter 3: All relevant actors are convinced of the benefits of cooperation, there are several strong knowledge intensive clusters and there is an institute that enhances Triple Helix cooperation.  

It is clear that the policy of SRE is successful. The Eindhoven region became one of the most knowledge intensive areas of the Netherlands and an economic crisis following to sincere problems of several big companies in the region was avoided. 

3.3 Conclusions

The sub question to be answered in this chapter was: What regions can be considered as good example with respect to Triple Helix cooperation and in particular the role of universities in this process?
In both regions that were examined the university takes a central role in the economic growth of the region. Furthermore, in both regions the government has played an active role in establishing a well-functioning Triple Helix. The region of Helsinki depends highly on its information and communication technology cluster, with Nokia as the biggest company. This company is much aligned with the University of Helsinki. Start-ups of academic students do provide Nokia with new ideas in order to retain the cluster innovative. 
Culminatum is an example of a well-functioning Triple Helix institute, which is owned by universities, government and industry. Its main goal is to enhance collaboration between its owners. A Problem for this region is the dependency on only one cluster. 

The Eindhoven region is another good example of Triple Helix cooperation.  A lot of employees of the university are paid by the local industry and the university provides the knowledge that the local industry needs. The region has an institute that coordinates this cooperation in a successful way: Brainport. 

Other regions can benefit highly from these best practices, as they show the importance of the role of the universities and the presence of big companies that can act as incubators for start-ups and university spin-offs. 
Chapter 4 The Triple Helix in Rotterdam
This chapter will discuss the actual state of cooperation in the Rotterdam region. The sub question belonging to this chapter is: What is the actual situation of the Triple Helix in the Rotterdam region? How can it be improved?

The main focus is on the role of the Erasmus University Rotterdam. The chapter starts with a brief overview of the economy of the Rotterdam region. After this the Erasmus University will be introduced. Further on, the vision and capabilities of the Erasmus University to enhance regional innovation and cooperation will be examined. 

4.1 Rotterdam
This paragraph will introduce the city of Rotterdam and its economic situation. Furthermore the economic vision of the municipality will be introduced.
4.1.1 Economic Structure of Rotterdam
Rotterdam is the second largest city in the Netherlands. The city has approximately 590.000 inhabitants (CBS, 2009). Together with its surrounding municipalities the agglomeration of Rotterdam has about 1.2 million inhabitants (Stadsregio, 2009). The Rotterdam region is considered to belong to two major networks. The first is The Rhine-Scheldt Delta. This Delta consists of the port of Antwerp, the port of Rotterdam and the area in between. It is mainly focused on logistics, industry and other port-related activities. The other network is the Randstad region. The economic focus of the Randstad region is more about knowledge-intensive and creative industries. Rotterdam is situated in the southern part of the Randstad region and is part of one of the three economic cores of the Randstad region, called the south wing. The south wing consists of The Hague, Delft, Rotterdam and some other smaller cities in the surrounding area. 

The port of Rotterdam is one of the biggest seaports in the world and is by far the biggest of Europe, measured in gross weight of transhipment (Port of Rotterdam, 2008). The port and its facilitating services are big employers in the Rotterdam region. 

Not surprisingly, the economy of Rotterdam is mainly focused on its port and the facilitating logistic services. The Rotterdam region and the south wing are lagging behind in economic growth in comparison to the remaining of the Randstad region. It appears that economic growth mainly takes place in more knowledge-intensive industries, while the Rotterdam region is focused on                                                                    Figure 4.1 Employment per sector in Rotterdam
capital-intensive industries and logistics, as is shown in figure 4.1. 
The population of the Rotterdam region is, on average, less educated than the population of other big cities in the Netherlands (see figure 4.2), this is seen as a signal that there is not that much work for higher educated people in Rotterdam and as a signal that the quality of life in the city of Rotterdam is not as good as in other big cities     Figure 4.2 Level of Education in the four biggest cities in the Netherlands
in the Netherlands. 
4.1.2 
Economic Vision of Rotterdam

For reasons mentioned in the last paragraph all policies in the context of Rotterdam are aiming at a more diversified economy. In the city vision 2030 (Municipality of Rotterdam, 2007) it is stated as one of the core elements of the strategy that Rotterdam must strive to have more knowledge-intensive and creative industries to remain competitive with other cities and to maintain economic growth for the future. Furthermore the city is aiming to become more attractive for wealthier and better-educated people. The municipality tries to improve the quality of life in the city. The municipality seems fully aware that improvements in the economic structure of the city are necessary for the city in the future (Municipality of Rotterdam, 2007).

In the ‘update of the economic vision’ of the Economic Development Board of Rotterdam, an advisory board to the municipality, the development of three sectors has been pointed out to be the core strategy for Rotterdam in order to remain competitive with other cities and to maintain economic growth for the future (EDBR, 2008). In their view, the port and the industry of Rotterdam has to be developed further by strengthening its competition position and by developing the sustainability and the knowledge-intensive industries of mainport Rotterdam. They believe this should be done by the acquisition of more international companies where economical spin-offs could be present. According to the EBDR the medical cluster is also important to develop further. The Erasmus Medical Centre is already the second largest employer in the Rotterdam region, after the municipality (Bedrijvenregister South Holland). The economic vision of the EBDR about the medical cluster is mainly focused on the enlargement of the economic spin-offs of the Erasmus Medical Centre. The construction of the Erasmus Medical Centre Biomedical Fund in 2007 and the enlargement of the Erasmus Medical Centre in 2008 are the first steps towards this goal.

According to the EDBR, the third sector that Rotterdam should develop is its creative sector. Here the focus lies on the enlargement of the creative clusters in Rotterdam. The Rotterdam creative cluster is about architecture, music, media and (industrial) design. The EBDR also believes that Rotterdam has to attract more creative companies to the city and to improve and enlarge creative studies in Rotterdam. 

In the regional plans of the province of South Holland and the regional cooperation association called ‘Stadsregio Rotterdam’ knowledge-intensive and creative industries are also the two main elements of their vision (Province of South Holland/ Stadsregio Rotterdam, 2005).

Throughout all this visions it becomes clear that the acquisition of knowledge intensive companies and the enlargement of the economic spin-offs from the Erasmus Medical Centre are the main targets of the municipality of Rotterdam and of the whole region. Everyone is convinced that the economy of the region can only grow when the city will develop into a more diversified, less industrial, less port dependent and more knowledge-intensive economy. A key role in this process is the role of the Erasmus University Rotterdam. This university will now be introduced.

4.2 Erasmus University Rotterdam

This paragraph will introduce the Erasmus University Rotterdam (EUR).  It will give a brief introduction with some facts and figures EUR.
The EUR is the research university within the municipality of Rotterdam. The EUR has approximately 20.000 students (EUR, 2010) and is focused on a limited number of academic specialisations:

1. Medics and Health

2. Economics and Management

3. Law, Culture and Society 

Technical specialisations, like engineering, are absent at the EUR. 

The EUR belongs to the European top in a few research sectors of Medics, Economics, Management and Law (EUR, 2008).  The EUR is internationally oriented with contacts with many universities all over the world (EUR, 2009).  The university is convinced that their geographical surrounding is important. The EUR (2008) states in its officially agreed strategy document that it sees it as its responsibility to be present in the city and to try to enhance the economic growth (EUR, 2008).

The Erasmus Medical Centre (EMC) is the faculty of the EUR that can potentially contribute the most to Triple Helix innovation. This is because this faculty is most logic faculty of the EUR to conduct research that can contribute to the valorisation of knowledge.  There are also two Universities of Applied Sciences (UAS) in the municipality of Rotterdam. Those Universities have stronger attachments to the business community in the city. The UAS stimulate cooperation and innovation through counters where businesses can ask questions and the institutions can demonstrate their talent. UAS also have ‘senior lectureships’, local industry members who are involved in education, it participates in cooperation projects in a diversity of themes related to innovation. (City of Rotterdam Regional Steering Committee, 2009).
4. 3 The Triple Helix in Rotterdam

This paragraph will look at the actual situation in the Rotterdam region with respect to Triple Helix innovation. This will be done by examining how the Rotterdam region fits the criteria stated in chapter two. Further on the paragraph will describe the role of the EUR in this process of cooperation and innovation.

4.3.1 Criterion 1: All Relevant Actors need to be convinced of the Benefits of Cooperation

All relevant actors in the region seem to be convinced of the fact that cooperation is useful and have taken some initiatives toward more cooperation (City of Rotterdam, 2009).  Examples of this are HOPE and the Technology Transfer Office. Those programs promote the entrepreneurship among academic students, in order to enhance the economic spin-off universities. The initiatives are promising, but quite immature.  

4.3.2 Criterion 2: A Region must emphasize on One or a Few Knowledge-Intensive Focus Sectors
As stated earlier, the economy oriented is basically oriented on its port and the facilitating logistic services. There is not a real knowledge intensive cluster in the city. This makes cooperation towards more innovation almost impossible. There is little demand for innovation because there is not a knowledge-intensive cluster in the city. Throughout all economic vision documents it becomes clear that the municipality and the region are fully aware of this problem.  The city must strive towards at least one cluster of knowledge intensive, highly innovative companies. The most likely is a medical cluster, because there is an academic medical research institute in the city, the Erasmus MC. In order to attract knowledge intensive companies and high-skilled people to the city, Rotterdam should improve is location factors and living climate. Traditional location factors are, for example: accessibility and demand conditions. Quality of life is a new location factor, as mentioned before, becomes more and more important. If a city wants to attract high-skilled people, this city should offer a high quality of life.  Rotterdam should improve all factors in order to perform better in comparison to other urban regions. 

4.3.3 Criterion 3: A Triple Helix Institute needs to be established in order to support the Triple Helix Cooperation

Another problem for extensive cooperation in the Rotterdam region is the lack of a shared vision. Initiatives are fragmented and do not cooperate among each other. A clear valorisation agenda is also missing (City of Rotterdam, 2009). As stated in chapter two, such an institute is a criterion for a well functioning Triple Helix. Without such an institute there might be some good initiatives but there is no stimulation to create new initiatives and there is no coordination. This absence of a Triple Helix institute seems to indicate a lack of a sense of urgency. All relevant actors are convinced of the usefulness of cooperation but do not take the necessary steps to stimulate and coordinate it.  Logically the government should establish such an institute, because in the Triple Helix concept the government acts like a kind of broker between knowledge institutions and industry. By establishing such an institute the city can also be more decisive when it comes to financial incentives for start-ups and other initiatives, an aspect in which surrounding municipalities perform better (City of Rotterdam Regional Steering Committee, 2009).
4.3.4 The Role of the Erasmus University Rotterdam
In its strategy document the EUR states that it wants to have strong roots in Rotterdam and is willing to transfer its knowledge in order to enhance the economic growth of the region (EUR, 2008). The Technology Transfer Office (TTO) of the Erasmus MC contributes largely in important innovative spin-offs in Rotterdam. The TTO actively commercially exploits innovation of this knowledge institute and is partially funded by a subsidy of the municipality. It runs an incubator facility and starts and supports small enterprises to stimulate the local economy. The TTO has committed itself to start up 30 new technology-based companies in a four-year period. The enhancement of this spin-off could grow into a cluster of knowledge-intensive medical companies.  This should be the main focus of the valorisation agenda of the EUR. 
Furthermore, research on various EUR-faculties (RSM, ESE, ESL) supports innovation in the fields of logistics, port, shipping, transport and maritime economics, shipping and maritime law, and urban and regional development (City of Rotterdam Regional Steering Committee, 2009). It is not posible for most faculties of the EUR to contribute to technical innovation, as it is not a university of technology. Although, the EUR can contribute to the development of human capital, and can further enhance started initiatives.  The EUR has also taken some initiatives to cooperate with other universities in the region. A good example of this is the HOPE (Holland Program on Entrepreneurship). This program is a collaboration between the Delft University of Technology, the Leiden University and the Erasmus University Rotterdam. The goal of HOPE is to develop a strong and innovative centre for entrepreneurship. The centre will embed ‘learning how to do business’ within the educational programs of all three universities. Within HOPE there will be a program for entrepreneurship. This program will “focus on new combinations and cooperation programs between disciplines, studies, students and entrepreneurs, companies and researchers or tutors”. Even though this initiative is quite promising, it is currently not well developed  (City of Rotterdam Regional Steering Committee, 2009).
4.4 Conclusions

The sub question regarding this chapter was: What is the actual situation Triple Helix innovation in the Rotterdam region? How can it be improved?

The answer is on the first question is: There has been made a start, but a lot should be done in order to fully take advantage of the benefits of Triple Helix innovation in the future. Some initiatives, like the TTO and HOPE are quite promising, but have not yet been fully developed (City of Rotterdam Regional Steering Committee, 2009).
There are three reasons why the Rotterdam region doesn’t reach its full potential:

1. All relevant actors are convinced of the benefits of cooperation, but they seem to lack a sense of urgency. Without this sense of urgency there might be some nice ideas and initiatives, but to reach the full potential of the Triple Helix this sense of urgency is needed. If there is a sense of urgency people tend to be more decisive en tend to give more effort in reaching something by partnership. The recent economic crisis could be an excellent opportunity to give regional economic growth more priority, but the Rotterdam region still tent to give social issues a higher policy priority.
2. There is not a knowledge-intensive cluster in the Rotterdam region. There are knowledge-intensive companies, but they do not belong to the same sector. In fact there is an actor almost missing. This actor is, of course, of the utmost importance for a well functioning Triple Helix. The city of Rotterdam should prioritise this problem and make its best effort in order to attract knowledge intensive companies to the city. To achieve this, the municipality should take care of better location factors for the city. In this problem there is also a role for the EUR in enhancing the economic spin-off of the Erasmus MC. 

3. An overlapping Triple Helix institute is missing.  In order to make full use of the benefits of Triple Helix innovation a Triple Helix institute is needed. This institute coordinates all Triple Helix action, creates a shared vision and sets a clear valorisation agenda. Rotterdam should establish such an institute as soon as possible. Such an institute could also be an important location factor for knowledge-intensive companies that benefit highly of a well-functioning Triple Helix system. 

Chapter 5 Conclusions 

This chapter will present the main conclusions of this paper. It will start with brief answers to all the sub questions. After this the main research question will be answered. 

The Triple Helix is a concept of intensive cooperation between government, universities and industry. The Triple Helix concept was founded by Etzkowitz and Leydesdorf (1997). The close cooperation of government, universities and industry should enhance the innovation and the economic growth of a region. In recent years there has been a shift in the role of universities. Historically universities have two tasks: Education and fundamental Research. Nowadays, not only fundamental research, although it stays important, but also more application-oriented research should be carried out by universities. The question how much of the research of universities should be application-oriented is subject to intellectual debate. For this thesis we take the ‘Mode III’ concept is basis (Svensson et al., 2009). Universities should conduct application-oriented research but not at the cost of the fundamental research.  Criteria for a well functioning Triple Helix that form the research framework for all three examined regions are: 
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The Helsinki and Eindhoven region have been discussed as good examples of Triple Helix cooperation. The regions that have been taken into account are Helsinki and Eindhoven. Helsinki is a good example because of its strong collaboration between its university and its main cluster. Another strength of the Helsinki region is its Centre of Expertise Culminatum. This institute is established to enhance Triple Helix cooperation in the region. 
The Eindhoven region is another good example of a well-functioning Triple Helix.  It fits all criteria that have been discussed in chapter two and because of this it is  successful in its Triple Helix cooperation. One of the main strengths of the region is Brainport NV, the equivalent of Culminatum in Helsinki. The Eindhoven region has made a successful transition from a production-oriented economy to a knowledge-based economy. The universities in both regions play an active role in the Triple Helix. They conduct research is profitable for local industry and they provide high-skilled students to the local industry. In both regions industry pays for researchers on the universities. Industry also provides internships to students of the universities. Both regions can be useful examples for regions that want to enhance their own Triple Helix cooperation. 
Triple Helix cooperation is not  well developed in the Rotterdam region.  All relevant actors seem to be convinced of the benefits of cooperation, but there is a lack of a sense of urgency with respect to cooperation, there is no well-developed knowledge-intensive cluster present, so there is a lack of industrial demand for knowledge. Furthermore there is no institute that coordinates Triple Helix cooperation. To enhance cooperation these problems need to be solved. A role for the university could be the enhancement of its own economic spin-offs, while the municipality should establish a Triple Helix institute and improve its quality of life and location factors. 
Finally, to answer the main research question: The main focus of the Rotterdam region should be on attraction of knowledge-intensive firms.  In order to achieve this location factors and quality of life need to be improved on the long term. On the short term, a Triple Helix institute that coordinates Triple Helix cooperation should be established to start cooperation where needed and possible
Another challenge for the city is that there is no university of technology present within the municipality. The only faculty of the EUR that can be considered for the valorisation of knowledge is the EMC. If the EMC will succeed in creating more economic spin-off the region should be able to have at least one strong cluster on Health and Life Sciences. The EMC carries high potential, but the actual economic spin-off is quite limited. 

The case of Helsinki has shown that is questionable to have only one cluster to rely on.  It might turn out to be hard for the city to make the transition from a port- and service-oriented economy into a knowledge-based economy with only one cluster to rely on and limited space within the municipality. Therefore the city of Rotterdam should cooperate more with its surrounding region. Delft with its university of technology could be an excellent partner for intensive cooperation.  Delft is only a few kilometres away from Rotterdam and its technical university is much better suited for the valorisation of knowledge than the EUR.  As both universities do not compete with each other because they are so different from each other, it might be valuable to examine cooperation between them, in order to enhance innovation in the region. 
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