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Abstract
This paper aims to put together a set of criteria a science park has to fulfil in order to be successful in terms of adding to the development of the knowledge-based economy in a region. A definition of a science park as well as a list of eleven criteria for success a science park would have to meet is presented by comparing and combining literature. The criteria are applied to the case of Science Port Holland. This case study shows that the supply of public information on this project is limited and that the available information contains several contradictions.
Table of contents

Chapter I: Introduction
2

Chapter II: Defining a science park
5

Chapter III: Defining the knowledge(-based) economy
10

Chapter IV: The idea behind a science park
12

Chapter V: The secret of a successful science park
16

Chapter VI: Case study Science Port Holland
23

Chapter VII: General conclusion
31

References
33
Chapter I: Introduction
1.1 Background:

Nowadays almost every city of a certain size and importance (especially those with a university) has a science park
. International examples are the Cambridge Science Park in the United Kingdom and Hsinchu Science Park in Taiwan. Examples in the Netherlands are Leiden Bio Science Park and the High Tech Campus in Eindhoven. 
[image: image1.wmf]
Figure 1: Creation of Science and Technology Parks (in % of total sample)
Figure 1 shows that, after being a very hot topic in the seventies and eighties and experiencing less growth in the nineties, the creation of science parks in the past ten years has been booming. Science parks are a popular policy tool to enhance knowledge-based regional development (Van Geenhuizen and Soetanto, 2008; Quintas et al, 1997).

In the Schieveen area, between the cities of Rotterdam and Delft, a new science park is in an early stage of development. This park is aiming to compete with similar knowledge-based locations in Holland as well as abroad (Trommels, 2009). The goal of developing this science park is ‘to acquire a global leading position in technology innovation and knowledge valorisation’ (Trommels, 2010, p.4). To achieve this, co-operation between the university, knowledge-based institutions and companies from different sectors will be stimulated. In this way, the science park can contribute to the knowledge-based development of the Rotterdam-Delft region.

1.2 Goal and scope:

The aim of this research is to formulate a set of criteria a science park in general has to fulfil in order to be successful in terms of adding to the development of a knowledge-based economy in the region and to apply these theoretical criteria to an actual case. 
In defining the scope of this research, two major aspects are of relevance:

First of all, the focus is on not so much on the practical side of the development of a science park, but more on setting up a theoretical framework in which such a science park can be a success. This framework consists of a set of criteria that a science park has to fulfil in order to be successful. Because we do not focus on the practical side, a hypothetical situation is assumed in which issues such as the acquisition of land, building permits, legal restraints, etc. are not taken into account in a detailed way. 

Second, and in a way this comes forth from the first point, this research is not trying to make a hard cost-benefit analysis. Although it is an economic paper, the focus is not on just the monetary costs and benefits, but more on a broader category which for also includes non-monetary factors such as the effects on the image and attractiveness of the region for certain groups, companies or institutions.

1.3 Research question

The main question in this paper is: 

Which criteria have to be fulfilled by a science park in order for it to be a success, in terms of adding to the development of a knowledge-based economy in the region?
To answer this question, the following sub-questions will be answered:

· What is a science park?

· What is a knowledge-based economy? 

· Why are science parks created?

· Which factors decide whether a science park is a success or not? 
In the case study:

· Does Science Port Holland apply to the criteria for a successful science park?
1.4 Method

A literature study has been performed to gain insight in the different types of knowledge-based locations and to formulate the criteria that make a science park a success. The literature used in this study comes primarily from the regional economy and business literature. With the knowledge obtained from the literature study, a case study has been done in the form of desk research. 
1.5 Structure

The general outline of the study is presented in chapter I. Here we describe the background, goal, scope, research questions and method of our research. Next, in chapter II, we define the term science park, by first comparing definitions used by several authors and then deducting our own definition from it. The term ‘knowledge-based economy’ is defined in chapter III, by reviewing literature on this topic. In chapter IV, we present a summary of the main reasons for creating a science park and we evaluate these reasons based on literature. 

We put together a list of criteria a science park should fulfil in order to be successful in chapter V. This list is based on an article by Regis Cabral (Cabral, 1998a). Lead by this article, we discuss what other authors have to say about the individual subjects.
In chapter VI, we conduct a case study on the Science Port Holland and apply the criteria from chapter V to this individual project. Finally, we present our conclusions in chapter VII.


Chapter II: Defining a science park

2.1 Introduction

Before we can perform any research on science parks, we first have to define what a science park is. In this chapter, definitions from several articles are compared as to combine them into a common definition of the term science park. This definition will then be used in the rest of this paper. The term ‘science park’ is the most commonly used term in European literature. In the US, science parks are often referred to as ‘research parks’, while in Asia authors often speak of ‘technology parks’ (Link and Scott, 2007). 

2.2 Comparing definitions

In table 1 a collection, ranked on year of publication, is presented of several definitions of the term ‘science park’, as used in literature. Cabral is mentioned two times, as he has refined his original definition (Cabral, 1998a) in his second paper (Cabral, 1998b).

	Author
	Year
	Definition

	UKSPA
	N/A

	A business support and technology transfer initiative that encourages and supports the start-up and incubation of innovation-led, high-growth, knowledge-based businesses, that provides an environment where larger and international businesses can develop specific and close interactions with a particular centre of knowledge creation for their mutual benefit and which has formal and operational links with centres of knowledge creation such as universities, higher education institutes and research organisations

	Quintas
	1992
	A property development which aims to support research-based commercial activity

	Cabral
	1998a
	A property development laid out like a park site with close links to higher education or advanced research institutes. Designed to encourage formation and growth of knowledge-based firms and to attract R&D-departments of larger companies. Facilitates transfer of technology between firms, academic institutions and other organizations in the region. (p.722)

	Cabral
	1998b
	A property development closely linked to advanced research institutions, facilitating the technology transfer process. Encourages the formation, growth and establishment of knowledge-based and R&D-firms and –departments. Excludes large-scale production. (p. 818)

	IASP/Monck
	2002
	An organization managed by specialized professionals, whose main aim is to increase the wealth of its community by promoting the culture of innovation and the competitiveness of its associated businesses and knowledge-based institutions
.

	Van de Klundert
	2008
	Area-based concepts for knowledge-based development (...) managed multi-tenant locations with a strong knowledge component

	Van Geenhuizen
	2008
	A property-based initiative close to a place of university or research institute, which supplies high quality premises or units to businesses, based on a policy context of mixed public/private stakeholders with particular expectations on the knowledge-based economic results of the park

	Carvalho
	2009
	Keywords: Foster interaction between knowledge producers and firms (...) central services, park management, shared facilities, university research centre


Table 1: Definitions of the term ‘science park’ (source: own elaborations)

To derive a common definition from this list, the elements that appear in a majority of the listed definitions will be identified and combined into one general definition.

Physical location
Most, although not all authors identify a science park as a physical, mostly clearly bordered location. The fact that a science park has a clearly bordered physical location distinguishes it from a knowledge cluster (Evers, 2008) which is less bound to a certain location. The ‘park’ part of ‘science park’ already points in the direction of some sort of distinct area. Cabral (1998a) explicitly uses the term ‘park site’, although he leaves this term out in his refined definition (Cabral, 1998b). Most authors use the term ‘property development’. This not only points out that a science park is a physical location, but also gives reason to believe that it is a somehow planned and managed initiative, as opposed to a more or less spontaneously born co-location of similar firms or institutions, such as Silicon Valley. Although Lécuyer (2006) points out that even the mother of all science parks was in fact originally a planned initiative by Stanford’s Dean of Engineering, Frederick Terman. 


Management
As already mentioned, the term ‘property development’ gives reason to believe that a science park is a managed initiative, instead of a spontaneously grown phenomenon. The IASP (and Monck (2002), as he uses the same definition), Van de Klundert (2008) and Carvalho (2009) explicitly use the term ‘management’ and most of the other definitions also refer to a science park as being managed in some way, because they speak about supporting, encouraging or facilitating technology transfer, innovation, knowledge-based firms etc. All together this makes it clear that a science park is a managed institute.

Goal
If a science park is a managed initiative, it has to have a goal that management is supposed to pursue or achieve. All authors formulate, although not always explicitly, some goal every science park has. The way they do this is quite diverse. Keywords are ‘encouraging’, ‘supporting’, ‘promoting’ or ‘fostering’. In short, the term ‘stimulating’ more or less covers most of these terms. That what is supposed to be stimulated is referred to as ‘innovation’, ‘R&D’, ‘knowledge-based firms’ or ‘technology transfer’. All these terms have in common that they are somehow knowledge-intensive. Furthermore, the science park attempts to get its participants to combine their activities, as to create (new) knowledge (‘innovation’, ‘technology transfer’, ‘research’). Thus, the goal would be defined as stimulating the combining of knowledge-intensive activities, as to create more and new knowledge. Not much is said about the practical execution of this goal, but as a science park is a physical location, one can imagine that the supply of a premises will be part of it, as Van Geenhuizen (2008) points out.

Theme
It more or less follows from the way the goal of a science park is formulated, as well as from its name (‘science’ park), that the whole idea behind a science park is about knowledge. This assumption is supported by the fact that every author, except for Quintas (1992), uses the term ‘knowledge’ in his or her definition. As knowledge is an intangible asset and science parks are designed to stimulate the creation of knowledge, they do not foster the actual production part that may be necessary to transform the knowledge into a product that can be sold on a market. Thus, science parks do not have any large-scale production plants, as Cabral (1998a) underlines.

Universities and research institutions
Most, although not all, authors mention the position of universities, research institutions, etc. Although only Van Geenhuizen (2008) explicitly states that these institutes have to be in proximity of the science park (or vice versa, as most of them will exist longer than the science park), the majority refers to some sort of link between the (participants based in the) science park and a university or similar research-based organization. As not all authors refer to university only, it is assumed that these organizations can be both public and private.

2.3 Other types of locations

This paper is about science parks. But there are several other types of locations that show at least some resemblance with a science park. To identify what exactly makes a park a science park, these other types of locations will be compared to the elements listed above, to find out what the differences are.

Industrial districts come in many different forms (Markusen, 1996). They have in common that they consist of a certain area where several firms are located that are somehow connected in their primary activities. They belong to the same industry. This does not mean that they are all competitors. Most of the firms are each other’s suppliers and/or customers. If we compare the description of an industrial district by Markusen with the definitions of a science park in table 1, we must conclude that there are both similarities and differences. What distinguishes a science park from an industrial district is that a science park is specifically focused on knowledge-intensive activities, while an industrial district can host any type of industry and that a science park generally does not host any large-scale production, while some industrial districts do. Thus, a science park is a specific type of industrial district with a strong focus on knowledge-intensive, small-scale industry. 
Clusters are ‘geographic concentrations of interconnected companies and institutions in a particular field’ (Porter, 1998, p. 78). The term shows resemblance to both industrial districts and science parks. This is because a cluster is quite a general term: it covers a wide range of examples. Both industrial districts and science park can be qualified as clusters, as they both contain a concentration of organizations that are somehow connected in their activities. But what distinguishes a science park more specifically from the general term cluster, is that a science park covers a fairly small area (often >1 million m2)
, while a cluster can cover a city, state, or even one or more countries (Porter, 2000). Thus, the difference between a cluster and a science park is in the size. This means that a cluster can also be smaller than a science park. In fact, a science park can contain multiple clusters. As long as these clusters overlap, all actors on the science park are either directly of indirectly interconnected.

Supplier parks are usually located near the facility that is supplies by the firms located on the park. The added value of such a park exists mainly in logistics: for instance by reducing inventory and sharing infrastructure (Van Winden et al., 2010). The main difference between a supplier park and a science park lies in the reason a firm decides to establish itself on the park. The main benefit a supplier park offers to its participants is a logistic advantage, while science parks are based on the idea of fostering knowledge exchange, not so much on providing logistical advantages. A science park is based on improving the firm’s performance through co-working and sharing knowledge between firms located on the park site. Although suppliers on a traditional supplier park are also co-located, the chance of them working together intensively are slim, as they each produce a different product and most co-working will be done with the firm they supply this product to instead of with each other.

University parks show more resemblance to a science park. In fact, university parks are a sub-category of science parks in general. A university park or university research park is a science park with close links to a university. It is often located near the university and aims to foster the co-operation between academics and industry, for instance to commercialize results from academic research. (Link and Scott, 2007; Van Winden et al., 2010)

2.4 Conclusion

Now that we have listed, compared and combined the definitions of a science park as used by different authors in their publications, we have to derive our own definition from the analysis of these other definitions. The definition of a science park we will use in this paper is as follows:

A science park is a bordered physical location with close links to public and/or private research-based institutions, with a central management that stimulates the combining of knowledge-intensive activities by its participants, as to create more and new knowledge. 

To define the term science park further, we have compared it to other terms that have similarities with the term science park, as to highlight the differences.


Chapter III: Defining the knowledge(-based) economy

3.1 Introduction

In this research paper, the term ‘knowledge-based economy’ or simply ‘knowledge economy’ is used regularly. We use this chapter to define this term.

3.2 Review of literature

Cooke et al. (2007) point out that knowledge on itself has always been a key factor, as new knowledge fosters new products, processes etc. and thus creates economic development. What distinguishes a knowledge-based economy from any other economy becomes clear in the definition that Cooke et al. (2007) present: ‘… an emerging economy where productivity and growth are less based on the abundance of natural resources than on the capacity to improve the quality of human capital and factors of production and to create new knowledge and ideas and incorporate them into equipment and people.’ (Cooke et. al, 2007, p. 26-27).

Van den Berg et al. (2005) define the knowledge economy as: ‘(An economy in which) the emphasis has shifted from physical manufacturing to the development of ideas, new products and creative processes.’ (p. 1). 

Thus, a knowledge-based economy is primarily based on knowledge, as opposed to a traditional economy, which is primarily based on the presence and use of natural resources.

Dunning (2002) also emphasizes the switch from natural resources to intangible created assets as the main source of wealth in some economies. He links the emergence of this type of knowledge economy to the process of globalization. He states that the substantial decline of transaction and transport costs has led to the diversion of economic activity. Because transaction and transport costs dropped, regions and countries started to specialize their economic activity instead of performing all activity needed for production. Knowledge-intensive activity was performed in the industrialized, developed countries where the quality of education was high but where labour costs were high as well, while less knowledge-intensive activity was moved to developing countries, where personnel was lower educated but were labour costs were also lower. This led to the clustering of knowledge-intensive activity in certain countries and thus to the emergence of a knowledge-based economy as defined by Cooke et al. (2007) and Van den Berg (2005).

3.3 Role of science parks

Now that we have defined the knowledge(-based) economy, we must examine the role of science parks in such an economy. In chapter II, we already concluded that science parks are all about knowledge-intensive activities. But this does not yet explain why these knowledge-intensive activities should be clustered in a science park. Part of this explanation is presented by Markusen (1996). She identifies several types of industrial districts that have managed to remain ‘sticky’, in the sense that they have bonded economic activity to the region, although the space they operate in has become ‘slippery’, as it becomes ever less costly to move economic activities from one place to an other. The idea of a science park is to create such a ‘sticky’ place, where (knowledge-intensive) activity is and remains established. 

A study performed by Simmie (2002) further investigates the existence of such sticky places, characterized by the clustering of knowledge-intensive activities in a region. This study showed that this concentration of innovation is explained by factors on both the supply and the demand side. On the supply side, Simmie (2002) argues that local knowledge spillovers are essential for innovative companies to be successful. These local spillovers are created by interactions, primarily in the form of face-to-face contacts, between different actors in the knowledge economy such as innovative SME’s (Small and Medium Enterprises), universities, specialized business consultants and service firms. On the demand side, the knowledge transfer is less localized and exists more in national and international transfer of knowledge with clients, customers and distributors. This way, companies can produce innovative products by benefiting from local knowledge spillovers and at the same time be sure that there will be a market for these products by exchanging thoughts with potential buyers from all over the world. This is why Simmie (2002) concludes that for a region to be attractive for innovative industries it has to have a local capacity to access different sources of knowledge and a high level of (inter)national connexions.
3.4 Conclusion

By reviewing and comparing literature we have defined the term ‘knowledge-based economy’, or ‘knowledge economy’. We have examined the development of economies from a traditional to a knowledge economy. This showed that a knowledge-based economy is an economy that thrives on knowledge, more than on natural resources. Next we have investigated the role of science parks in the knowledge-based economy. This showed that the goal of a science park is to become a place that binds knowledge-intensive to itself by providing local knowledge spillovers and a high level national and international connexions.

Chapter IV: The idea behind a science park
4.1 Introduction

In this chapter we will investigate why science parks are established. In chapter III we have concluded that the goal of a science park is to become a ‘sticky’ place for knowledge-intensive activities. Here we will address the underlying ideas behind science parks and the arguments in favour of and those against these ideas. These are the assumed functions of a science park most commonly found in literature and policy documents.
The assumed functions of a science park addressed here are:

To companies:

· Improved co-working through co-location

· Image building

· Local pool of specialized labour

To universities/research institutions:

· Commercialize results from academic research

To governments:

· Incubator for start-ups

· Stimulate the knowledge-based economy in the region

This list is a summary of the functions most commonly described in science park literature (e.g. Massey et al., 1992; Carter, 1989; Link and Scott, 2007; Quintas et al., 1992; Van de Klundert et al., 2008; Westhead and Batston
e, 1998). The functions have been ordered by stakeholder, although other orderings are possible as most functions are of importance to more than one type of stakeholder.
4.2 Companies

Improved co-working through co-location
The first function of a science park is that co-location of knowledge-intensive firms and institutions, is believed to improve their capacity to innovate. This idea is based on the concept of tacit knowledge, as opposed to codified knowledge (Polanyi, 1983). Codified knowledge is “information which is widely available through information- and communication technologies and other media” (Polanyi, 1983 in: Van de Klundert et al., 2008, p.3). Mascitelli (2000) defines tacit knowledge as “lying below the surface of conscious thought and is accumulated through a lifetime of experience, experimentation, perception, and learning by doing”. Mascitelli (2000) also stresses the vital importance of (the exchange of) tacit knowledge for breakthrough innovations. Tacit knowledge is, as opposed to codified knowledge, spread by physical relations and face-to-face contacts (Powell, 2002), which is why knowledge-intensive firms and institutions like to be in spatial proximity of each other, as to foster these contacts. A science park can provide the ideal setting for establishing these contacts, by offering building sites for knowledge-intensive firms and institutions and, maybe even more important, by providing shared facilities such as laboratories, meeting rooms and space for leisure activities where employees from different participants in the park can meet face-to-face as to stimulate co-working and the exchange of tacit knowledge, as to create knowledge spillovers (Lucas, 1988). This way, firms can increase their capacity to innovate. The most extreme form of co-working is open innovation. Chesbrough (2003) describes this phenomenon as follows: ‘ Open innovation means that valuable ideas can come form inside or outside the company and can go to market form inside or outside the company as well’ (Chesbrough, 2003, p. 43). In an open innovation paradigm, companies will no longer keep all their knowledge indoors. Instead, they will share it with the rest of the world. Moreover, they will use knowledge from others to improve their own performances. This way, a global pool of knowledge is created, instead of numerous small pools in the form of individual companies.

Image building
Several studies (e.g. Carvalho et al., 2010; Bakourous et al., 2002; Chan and Lau, 2005) show that the image that comes with settling in a science park is an important factor for firms in choosing their location. Many science parks have R&D departments of large multinationals, smaller firms who are developing the newest technology and renowned universities and research institutions among their tenants. These participants give the science park as a whole the image of ‘the place to be’ for competitive firms that want to reach a higher level in their technology. This is why many firms like to put an address in a well-known science park on their business cards.

Local pool of specialized labour
The idea of a pool of labour goes as far back as 1890, when it was introduced by Alfred Marshall. Firms that operate in high-end, knowledge-intensive markets require employees with good and often very specialized education and experience in the field. This kind of labour can be difficult to find, especially in times of economic prosperity, when the labour market is tight. Glaeser et al. (2000) state that access to scarce human capital is a key factor for firms in choosing their locations. As science parks host many knowledge-intensive, high-tech firms, there are many highly educated people present in a science park. Moreover, because science parks are often closely related to universities, so are they to the talent among students and researchers on those universities. This makes a science park a pool of scarce human capital. By settling in the science park, firms have access to this pool (Link and Scott, 2007)

4.3 Universities/research institutions

Commercialize results of academic research
An important reason for universities to participate in science parks is because it gives them the opportunity to co-operate with private firms as to convert the ideas and insights that have resulted from academic research into actual products (Link and Scott, 2007). Furthermore, close linkages with private businesses often provide a source of private funding of academic research. Finally, as has been mentioned earlier, the science park can be a ‘seedbed’ for university talent to start their own business as a spin-off (Westhead and Batstone, 1998).

4.4 Governments

Incubator for start-ups
A science park can work as a incubator for knowledge-intensive start-up firms. The idea is that the science park provides these start-ups with space to establish themselves, often against low cost. This space is often provided in a large facility where multiple start-ups have settled. This way, start-ups can co-operate with both other start-ups and the more developed firms present in the science park, as well as with the local research institutions or universities. Furthermore, by settling in the science park, the start-ups can use the shared facilities and resources the park provides for its tenants which these small firms could probably otherwise not afford on their own.  Both Cooper (1985) and Mian (1996) state that incubators are an important factor in the development of technology start-ups. The underlying plan in fostering these young firms is that they will develop into larger, more mature ones that can push the knowledge-based economy of the science park itself and the region as a whole to a higher level.

Stimulate the knowledge-based economy in the region
The third function of a science park that policymakers often have in mind when creating a science park is the stimulation of the knowledge-based economy in the region. The idea is that, by creating a ‘knowledge hub’ in the form of a science park, more and more knowledge-intensive industry will be attracted to the region. Science park are often created in an attempt to ‘reindustrialize’ the region, which means that governments try to shift the emphasis in a region from one (often older, low-tech) to another (modern, high-tech) industry (Westhead and Batstone, 1998). This way, regions attempt to remain competitive. 


4.5 Science park paradox

The factors described here give reason to believe that a science park is an attractive location for both companies and institutions in knowledge intensive industries. This is why science parks are a popular policy tool for both regional and national governments in their attempts to develop more knowledge-based activity (Van Geenhuizen et al., 2004). Van Geenhuizen and Soetanto (2008) place several comments to this idea. They show that the conclusions of research on the effect of science parks on knowledge-based regional development are either not conclusive or only partly positive, which is confirmed by Monck et al. (2009). In their research on science parks, they introduce the term ‘science park paradox’: the phenomenon that ‘despite the poor proof of success, Science Parks have remained extremely popular as a policy tool’ (Van Geenhuizen en Soetanto, 2008, p. 2). One of the reasons only few studies are able to draw hard conclusions on the effects of science parks may be that the evaluation of science parks is a field that is still very much in development. Both Van Geenhuizen and Soetanto (2008) and Monck et al. (2009) place comments on the existing research and literature on the evaluation of science parks and propose new methods. At this moment, the mostly inconclusive results of the research on the effects of science parks may not be enough to make policymakers reconsider their plans for the development of a new Silicon Valley in their region.
4.6 Conclusion

In this chapter, we have summed up the assumed functions of a science park most commonly found in literature and policy documents. Although these factors make a science park look like a very attractive location for knowledge-intensive actors, we have also paid attention to the so-called ‘science park paradox’, which places several comments on this picture. Furthermore, it has become clear that the research on the evaluation of science parks and on their effect on knowledge-based regional development is very much in development, but has not yet been able to draw hard conclusions on the added value that a science park can provide to its participants or the region. 

Chapter V: The secret of a successful science park

5.1 Introduction

In the previous chapters, we have presented our definition of a science park and we have shown what the functions of a science park are. In this chapter, we put together a guideline of factors that make a science park a successful. This list is based on literature. The basic framework comes from two articles written by Cabral (1998), in which he presents a list of ‘points (which) provide guidance for success’ (Cabral, 1998a, abstract). Here, we present Cabral’s ‘Ten Commandments’ and review, discuss and adapt them with other literature. 

5.2 Review of Cabral’s paradigm

1. ‘A science park must have access to qualified research and development personnel in the areas of knowledge in which the park has its identity’. 

In other words, if a science park chooses a specific field in which it specializes, it must make sure that there are qualified people available in that area of knowledge to be employed in the science park. This argument is actually two-fold. This is why we have split the analysis in two. 

1a. A science park must have an identity.

 First of all, it implies that the science park should choose one or more areas of knowledge as to create an identity. Nooteboom (2006) clarifies the importance of a certain focus with the term ‘cognitive distance’. Cognitive distance relates to the extent in which a person from one area of knowledge can understand and thus collaborate a person from another area. If two people have the same knowledge and expertise, they will not be able to learn from each other. If, on the other hand, the cognitive distance is too large, they will not understand each other and thus cannot collaborate, in which case they will not be able to learn from each other either. This is why a optimal cognitive distance should be reached, in which the knowledge and expertise that actors have is similar enough for them to be able to understand each other, but is also different enough for them to be able to learn from each other (Nooteboom, 2006). If we bear this in mind, it becomes clear that a science park should choose wisely what areas of knowledge it aims to house. In choosing these areas, the cognitive distance should be optimal. This is, for instance, a point of concern according to Van de Klundert et al. (2008) in the case of Technopolis Park in Delft, as they state that the park lacks focus because it targets too many different areas of knowledge. Because of this the park risks attracting actors who’s expertise and knowledge are so far apart that they will not able to collaborate and thus cannot learn from each other, which would cause the science park to fail on one of its main targets (Trommels, 2010, p.6). There is an important link between the areas of knowledge a science park specializes in and those areas in which the region a science park is located in has already specialized. If these two coincide, the science park will already have a strong base of knowledge and expertise that it can benefit from. At the same time, the region can further develop their leading position in this area as the aim of a science park is to create more and new knowledge (see chapter II). Thus, the knowledge base of the region and that of the science park will reinforce each other if chosen carefully. If not chosen right, the cognitive distance will be too large and the science park will not be able to benefit from the knowledge and expertise already present in its region. In general, the university of universities closest to the science park often provide a good reflection of the main areas of knowledge in the region. Two good examples of this are the Leiden Bio Science Park (LBSPF, 2010) and Arabianranta Park in Helsinki (Carvalho et al., 2010). Both parks are connected to a university that specializes in the same area of knowledge as the park and for both parks it is seen of one of the key factors of their success.

1b. A science park must have access to qualified research and development personnel.

The second part of the argument has to do with the availability of personnel. A knowledge-based economy needs human capital more than it needs natural resources (Cooke et al., 2007) as has been explained in chapter III. As a science park is the ‘personification’ of the knowledge-based economy, it needs competent and qualified people, human capital, to work in the park. This is one of the reasons why it is important for a science park to have links with knowledge-based institutions that specialize in the same area(s) as the science park does. These knowledge-based institutions house many potential employees in companies or institutions located on the park. For instance, by maintaining close links with the university, companies or institutions located on the science park can attract talented university graduates. Cabral (1998b) gives several examples of science parks that benefit from the access to qualified personnel through the university. A Dutch example is the Leiden Bio Science Park, which co-operates closely with educational institutes
 such as the Leiden University. This way, the science park and the university together become a local pool of specialized labour (see chapter IV), with people specialized in the areas of knowledge of the university and the science park. This clustering of knowledge in a certain field will attract even more human capital, as the region becomes a leader in the field. This development stimulates the knowledge-based economy (Westhead and Batstone, 1998). See also chapter IV.


2. ‘ A science park must have access to a market for its products and services.’ 
Cabral (1998b) emphasizes that, unlike more traditional industrial districts, science parks in general do not need a traditional transport infrastructure, consisting of roadways, railways and airports to transport its products. As science parks produce high-value low-bulk products (which are often not even tangible, like a patent), it does not need the type of infrastructure a manufacturing plant needs.

A science park can actually create access to markets on its own. As companies that all produce products and services in the same (high-value low-bulk) range are all located in the same park, potential buyers for these products will know where to look if they need such a product or service. This is one of the reasons a science park can work as an incubator for start-ups (see chapter IV), as it provides them access to their market (Chan and Lau, 2005). 

Besides start-ups, a science park can also provide academics with access to a market for results from their research (see chapter IV). When academic research leads to potential new products, researchers can co-operate with companies on the science park to commercialize these results into actual products or services. Because potential buyers will know the science park as a place where these products and services are developed, the network of the science park will make it easier to sell the new product or service (Link and Scott, 2007). 

Thus, a science park has to be accessible to knowledge. This means that it should both be accessible to the knowledge itself (in the form of internet and phone connections, ICT solutions, etc.) as to the people carrying that knowledge, by being easy to reach by car, public transport and by being close to an airport.

3. ‘ A science park must have the capability to provide marketing expertise and managerial skills to firms, particularly SME’s, lacking such resource’.
‘SME’ stands for Small and Medium Enterprises. Exact definitions of this term differ, but it usually refers to companies with less than 50 and 250 employees
, respectively. Cabral (1998b) states that the science park should be able to help start-ups and other SME’s in their marketing and management. The underlying idea here is that most start-ups are set-up around an idea for a new product or service, but that the people running these start-ups often lack the expertise and resources to market and manage their business. This is why science parks should provide this kind of expertise and resources, so start-ups can grow into mature companies. A good example is Arabianranta in Helsinki, where the park manages an incubator for new firms, where several services are provided such as accounting and legal support as well as training in entrepreneurship (Carvalho et al., 2010).

4. ‘ A science park must have the capability to protect product or process secrets via patents, security or any other means.’ 

Many firms, the high-end type of firms located on a science park in particular, depend almost entirely on the knowledge and expertise they have. This is why they should be able to protect these secrets. Most developed countries provide this protection in the form of patents. The science park could provide legal support, to help its participants protect their key information. Again, Arabianranta is a good example, as it provides legal support for the start-up firms it houses (Carvalho et al., 2010). Apart from patents, companies often need to protect information about their processes. Especially in high-end production, this information can be crucial in the competition with similar players. This is why the science park management should make sure that not just any visitor can enter the park and have a look around. As science parks have a physical location, this could be achieved by securing the entrances, so not just anyone can walk in. The same goes for the individual premises of the park’s participants, although a science park is based on co-operation, as they could very well be interested in each other’s processes. This shows that current science parks do not go as far as to promote open innovation (Chesborough, 2003, see also chapter II). As in a market economy a firm needs some sort of advantage over its competitors to be able to make a profit, it is unlikely that true open innovation will take place any time soon.
5. ‘ A science park must have the capability to select which firms will enter the park and which will be rejected.’

Not just any company or enterprise should be allowed to settle on the science park. For instance, a facility producing low-tech bulk products does not belong on a science park as it is unlikely that it will add any value in terms of knowledge and innovation. This means the science park management should have selection criteria that a firm has to meet before it is allowed to settle on the park. In his original paper, Cabral (1998a) proposed the firm’s market potential and coherence with the science park identity as possible selection criteria. In his refined version (Cabral, 1999b), he only mentions the coherence of the firm’s business plan with the science park’s identity. Science parks differ strongly in their selection criteria. Many science parks have so-called incubators, facilities designed to help start-up firms develop their market potential and mature into independent companies (Mian, 1996). Because of such a program, science parks can select firms that are not yet self-reliant but do have a market potential. Some parks, such as Arabianranta (Carvalho et al., 2010) and Virginia Tech (Cabral, 1998b) have quite a broad set of criteria with respect to the area a firm operates in. Other parks have very specific criteria. The Leiden Bio Science Park for instance concentrates solely on, as its name suggests, biosciences (LBSPF, 2009). These selection criteria have a strong influence on the park’s identity. If a park selects firms in only one area, this is likely to attract more firms in this area, while for firms in other areas the cognitive distance might be too great (Nooteboom, 2006).

6. ‘A science park must have a clear identity, often expressed in the name of the park.’

The identity of a science parks has already been mentioned multiple times in this chapter. A science park presents itself as a place with added value to some companies, but not to all. This is why it should be clear to the outside world which field a science park specializes in and what type of firm could benefit from settling on the park. Cabral (1998b) gives the park’s name and logo as important means of expressing its identity. Leiden Bio Science Park has explicitly incorporated the field it specializes in its name and uses an image of red blood cells as its logo to express its affinity with life science (LBSPF, 2009). 

7. ‘ A science park must have a management with established or recognized expertise in financial matters which has presented long-term economic development plans.’

The science park management should not only be able to attract new companies and facilitate the firms already present on the park. It should also be able to manage the park’s financial matters. The management should be in control of the gains and expenses, as to keep the science park in a solid financial state. Cabral (1998b) underlines that this point is of special interest for science parks in developing countries, as they usually house less people with sufficient financial management skills. Moreover, developing countries are often struck by corruption, which could lead to the wrong people being in the science park’s management, which could damage the science park’s management and its image.

8. ‘A science park must have the backing of powerful and dynamic national and local economic actors, such as funding agencies or political institutions.’

In his refined version, Cabral (1998b) has added the local university as a separate actor and has changed ‘national and local’ into ‘national and/or local’. This change was made because a comparison of nationally- and locally-funded science park showed that the distinction had no effect on the science park’s success. Apart from the type of funding, the science park needs a stable backing, both political and financial, from powerful actors. This is important because firms that consider entering the park have to be confident that the future existence of the science park is guaranteed. Cabral (1998b) gives the example of the Kwanghua Science Park, which is funded by the Shanghai Giant Group, a private industrial corporation. An example of a park that has the backing of local and national, private and public actors is Arabianranta in Helsinki (Carvalho et al., 2010). Both public and private funding have their (dis)advantages. Public funding would seem more stable as a government is unlikely to go bankrupt, but the funding could be lowered or stopped due to policy changes. Private funders can be expected to have an excellent sense of what is happening in the markets but their funds are also subject to fluctuations if the market that the private funder operates in collapses. A mix of private and public funding may combine the best of both worlds.   
9. ‘A science park must have in its management an active person, with power of decision and with highly visible profile, who is perceived by relevant actors in society as embodying the interface between academia and industry, long-term plans and good management – ‘Mr./Ms. Science Park’.’

Mr. or Ms. Science Park is the term Cabral (1998a) gives to a person who functions as the ‘face’ of the science park. He or she has often been a driving force behind the establishment of the science park and remains closely connected to the park after it has been established. A good example of such a person is Fredrick Terman. As Lécuyer (2006) and Hall (1985) point out, Terman was a driving force in the development of Silicon Valley. As Stanford’s Dean of Engineering, he encouraged graduates to start their own business in the area and got the university to build an industrial park near the campus to house these start-ups. Carvalho et al. (2010) pose some comments to the role of a Mr. of Ms. Science Park, as it makes the science park very dependent of one key figure and losing the back-up of this figure could endanger the development of the park. 
10. ‘A science park must include a prominent percentage of consultancy firms, as well as technical service firms, including laboratories and quality control firms.’

Cabral (1998b) refers to an empirical survey, which showed the successful science parks include not only firms that produce either knowledge, products or both, but also a certain percentage of firms that facilitate these main participants, such as consultancy and technical service firms. For instance, at the IDEON Science Park in Sweden, 25% of the firms located on the park are labelled as ‘service providers’ or ‘service companies’
. Leiden Bio Science Park has special areas
 reserved for its service and support providers.
5.3 Conclusion

In this chapter, we have reviewed Cabral’s ‘Ten Commandments’ by comparing it to other literature and by giving examples to illustrate the theory. This way, 11 conditions have been described that a science park has to fulfil in order to be successful. These 11 conditions are summed up in table 2. We do not claim that no science park can be successful if not all these conditions are fulfilled, but they can be a useful way of evaluating a science park’s organisational structure.

	No.
	Criterion

	
	A science park must:

	1a
	have an identity

	1b
	have access to qualified research and development personnel

	2
	have access to a market for its products and services

	3
	have the capability to provide marketing expertise and managerial skills to firms, particularly SME’s, lacking such resource’

	4
	have the capability to protect product or process secrets via patents, security or any other means

	5
	have the capability to select which firms will enter the park and which will be rejected

	6
	have a clear identity, often expressed in the name of the park

	7
	have a management with established or recognized expertise in financial matters and which has presented long-term economic development plans

	8
	have the backing of powerful and dynamic national and local economic actors, such as funding agencies or political institutions

	9
	have in its management an active person, with power of decision and with highly visible profile, who is perceived by relevant actors in society as embodying the interface between academia and industry, long-term plans and good management – ‘ Mr./Ms. Science Park’

	10
	include a prominent percentage of consultancy firms, as well as technical service firms, including laboratories and quality control firms


Table 2: 11 conditions for a successful science park (source: Cabral, 1998b; own elaborations)


Chapter VI: Case study Science Port Holland

6.1 Introduction

In this chapter, a case study is performed on the Science Port Holland. This case study is done in the form of desk research on the official documents available on the development of SPH (Trommels, 2009; Trommels, 2010). First, a short description is presented of the plans for this science park. Then these plans are compared to the criteria as laid out in chapter V. Finally, we analyse the aspects of the plans that do not meet these criteria and draw our conclusions.
6.2 Science Port Holland
In 2009, the Delft University of Technology together with the municipalities of Delft and Rotterdam founded the Science Port Holland N.V. (SPH). The mission of the SPH is to ‘develop an international top location for technological innovation, where strategic co-operation and the exchange of knowledge between knowledge institutions, companies en governments is stimulated (…)’ (Trommels, 2009, p.3).

In short, the goal of SPH is to develop two science park locations. The first, Technopolis
, already exists and is located close to the Delft University of Technology. This location should be further developed in close relation to the university and will house both start-ups and mature companies that have affinity with the areas of research conducted in the Delft University of Technology. The second science park is the Science Park Schieveen. This location is yet to be developed. When constructed, the scope of the science park is not so much on a link with the university (for instance, Erasmus University Rotterdam) or possible spin-offs of such a university, but more on attracting mature high-tech companies with a substantial research and development component (Trommels, 2009). 
6.3 Evaluating the development strategy
Now that we have given a short insight in the background of Science Park Schieveen, we compare the plans for the development of the Schieveen location to the criteria for a successful science park, formulated in chapter V.
1a. Identity/focus

In the Business Plan Science Port Holland (Trommels, 2009), four areas of knowledge are identified on which the SPH puts its focus in its development: 

· Sustainable energy and climate protection

· Industrial biotechnology

· Water- and delta technology

· Life science/medical technology
These four areas are the key areas for Schieveen and the Delft Technopolis together. The question is whether these key areas together form the optimal combination for the park to be a success. The areas are chosen in accordance with the specializations of two important anchors of the SPH: the Delft University of Technology and the Erasmus Medical Centre. As shown in chapter V, many successful science parks focus on the area(s) of knowledge that either the university or the region as a whole specializes in. From this point of view, choosing these key areas has been a good decision. 

The second aspect of a science park’s identity is the cognitive distance between the key areas. In the case of the SPH, this is a point of concern. These four areas can generally be divided into two pairs with limited cognitive distance: the sustainable energy and climate protection together with the water- en delta technology and the industrial biotechnology together with the life sciences/medical technology. The first pair lies closer to the Delft University of Technology, whereas the second pair has more to the Erasmus Medical Centre. This does not have to be a problem, if Technopolis focuses on sustainable energy and climate protection and water and delta technology, and Schieveen focuses on the industrial biotechnology and life science/medical technology. This way, both locations would put their focus on the areas in accordance with the specialties of the university they are located close to. Furthermore, the cognitive distance between the focus areas would be limited, but not too small. Sustainable energy, climate protection, water technology and delta technology have their differences, but they also have enough similarities for the people working in these areas to be able to learn from each other. A good example of this is the Sophia Antipolis, which houses a cluster in earth sciences
. The same goes for industrial biotechnology, life sciences and medical technology. Leiden Bio Science Park
 is an example of a Dutch science park that is successful in these areas.

Thus, locating sustainable energy, climate protection, water technology and delta technology in Technopolis and industrial biotechnology, life science and medical technology in Schieveen would create two separate parks, each with a focus on areas that have affinity with the anchor university and with a sufficient cognitive distance. But this is not how SPH plans the development of both locations. In their business plan, SPH states that the distinction between the two parks will not be in their key areas of knowledge, but in the type and scale of the participants on the park. Technopolis will be housing a mix of new and mature companies that are closely related to the university. Schieveen on the other hand focuses on larger, more mature companies with a substantial research and development component (Trommels, 2009, p.4). This means Schieveen will not house any incubator facilities, while Technopolis will. Moreover, it also means that according to this strategy, both parks will house participants from all four key areas of knowledge, instead of distinguishing between the two locations. That will lead to a much larger cognitive distance between the (groups of similar) participants than in the scenario where both parks would specialize. This would reduce the opportunities for participants in each of the parks to co-operate as their knowledge and expertise will often be too far apart to really understand what the other is working on. If this is the case, SPH would not be able to meet one of its priority tasks: ‘stimulating the exchange of knowledge and technology between universities, scientific institutions, companies and markets’ (Trommels, 2009, p.3). On the other hand, Dortmund has a technology campus spread over two locations and this is a very successful science park (Hennings and Kurzmann, 1990). This proves that spreading activities over multiple locations does not necessarily have a negative impact on the performance of a science park. 

1b. Access to qualified personnel

A science park is based on knowledge-intensive activities and thus relies heavily on the availability of human capital in the form of qualified personnel. In the case of Schieveen en Technopolis, the SPH identifies the Delft University of Technology and the Erasmus University Rotterdam (more specific the Erasmus Medical Centre) as two important sources of human capital (Trommels, 2009). The Delft University of Technology houses over 16.000 students and almost 2.700 people in scientific staff
. The Erasmus University houses over 20.000 students, of which 2800 study at the Medical Centre, and over 2400 scientific employees (not distinguished by faculty)
. Both students and employees are an important source of human capital to the participants of the science park.

2. Access to markets
As emphasized in chapter V, science parks have the ability to create their own access to a market. If Technopolis and Schieveen grow out to be significant clusters in their area(s) of knowledge, potential buyers of products in this area will know where to look for these products. Moreover, the parks can benefit from the links and experience that both universities have in these markets, for instance in the form of partnerships between the university and private companies. Apart from the access to markets, the park should also be accessible in terms of infrastructure. In the area of ‘hard’ infrastructure, the SPH puts the emphasis on public transport (Trommels, 2009, p. 18-19; Güller and Güller, 2009). A direct (light rail) connection is planned, to make transportation to the nearest transport ‘hubs’ (e.g. Rotterdam Airport, Delft Central Station and Rotterdam Central Station) available in a fast and comfortable way. Moreover, a connection by bus to the main domestic areas and on water to the Delft and Rotterdam city centres will also be established. Both parks are close to the highway (A13 and A16) and will be accessible by car, but the priority will be with public transport. In terms of ‘soft’ infrastructure, nothing is mentioned by SPH about internet or phone connections, etc.

3. Marketing and management support for start-ups
Like most modern science parks, SPH will house an incubator facility, but only on the Technopolis location. Besides providing space for rent under attractive conditions, these incubator facilities will be linked to different institutions from both universities that can provide support to the start-up firms in ‘organizational set-up, attracting venture capital, co-operation with scientists from both universities, making a business plan and legal and fiscal aspects’ (Trommels, 2009, p. 47; Trommels, 2010). SPH hopes that these incubator facilities will lead to more informal meetings between the people working there and that it will help start-ups develop into mature companies that will eventually settle in Technopolis or Schieveen, but outside the incubators (Trommels, 2009).

4. Security
Not much information is provided about the way SPH is planning to provide physical and legal security to the participants on the science parks. In terms of physical security, security of private terrain will be provided. It is not clear whether the entrance to the park itself will be open or not. In terms of legal security (e.g. patents), no specific promises are made, but advisory in legal affairs is presented as one of the central services (Trommels, 2009). 

5. Selection of firms
The selection policy of Science Port Holland raises some questions with respect to the identity and focus of both locations of the SPH, if compared to the more general statements as analysed under 1a. The first point regards the target groups for both individual locations. As mentioned, from the business plan (Trommels, 2009), it becomes clear that the distinction between Technopolis and Schieveen is based mainly on the type and scale of the firms based on the park. But when the target groups are identified for the SPH as a whole, ranging from university start-ups to foreign multinationals to research institutions (Trommels, 2009, p.29), nothing is mentioned about a distinction between both locations. This raises the question whether there will or will not be a difference between the type, scale and maturity of the participants on Technopolis, compared to those on Schieveen. When we look at the different clusters SPH focuses on, it is the other way around. In the general section of the business plan, the four main clusters are identified, but nothing is stated about specialization of each location in one or more of these clusters. Based on this section of the business plan, both locations seem to house firms in all four sectors. But when it comes to the plans for the physical distribution of premises on the two parks, special reservations are made: water- and delta technology and industrial biotechnology in Technopolis, and sustainable energy and climate protection and life sciences in Schieveen (Trommels, 2009, p. 43). This raises the question why this distinction is mentioned nowhere else in the business plan. Thus, the selection policy of the SPH is quite broad in terms of the size and maturity of the firms that it attempts to attract. Furthermore, it is not clear whether the SPH plans to make a distinction between Technopolis or Schieveen when it comes to the type of firm and the cluster it operates in.

6. Expression of identity
There are two main ways for a science park to express its identity: through its name or through a logo. The name of the coordinating corporation, Science Port Holland, does not express much in terms of the identity of the science park. Neither does the logo (see fig. 2). [image: image2.jpg]Science Port Holland @




Figure 2: Science Port Holland logo
The name and the logo show no connections with the key areas of the park. This may have to do with the large diversity of the key areas, which makes it difficult to design a logo or a name that covers all areas.


7. (Financial) management
Exploring the exact management structure of the Science Port Holland goes beyond the scope of this case study, so a short, relevant overview is presented. SPH is managed by a public limited company, ‘SPH N.V.’. The business plan is not very clear about the exact tasks and objectives of this private venture. Combined with the information on the SPH website
 its main tasks appear to be the general marketing of the park, selection of new firms and the general exploitation and maintenance of the park (Trommels, 2009, p. 46). SPH N.V. will be funded mainly by public funding from several European, national and local sources (Trommels, 2009, p. 50) during the first stages of development of the science park, but aims to become a more independent commercial business in the long run (Trommels, 2009, p. 52). 

8. Local and national back-up 

The SPH business plan mentions the municipalities of Delft and Rotterdam, the Delft University of Technology and the Erasmus Medical Centre as the most important partners. Further on, a list of potential partners is presented (Trommels, 2009, p. 39). The SPH website
 provides more insight in the detailed structure of the partnerships. When comparing the business plan with the website, it strikes that only three of the four partners hold shares in the SPH N.V. Erasmus MC, which is presented in the business plan as one of the main academic partners, does not hold any shares in the actual business while the Delft University of Technology does. It is not mentioned as one of the ‘founders’ of SPH either. This raises questions about the exact role of the Erasmus MC in the development of Science Park Holland, which cannot be answered immediately by the publicly available information on SPH. 

9. ‘Mr. / Mrs. Science Park’
From the management structure, investigated under point 7, it follows that the SPH N.V. is the main actor in the management of Science Port Holland. A ‘Mr.’ of ‘Mrs. Science Park’ would be active in this organisation if present. The SPH business plan shows that the executive board will consist of one director, who leads a team of managers (Trommels, 2009, p. 49). This function would probably come closest to the description of a ‘Mr.’ or ‘ Mrs. Science Park’, but neither the business plan or the website provide any information on the person fulfilling this function or its current status.


10. Service providers
The final point of research in this case study concerns the presence of service providers, next to the primary, R&D-conducting tenants, on the science park. The SPH business plan provides a list of central facilities that will be developed on the park (Trommels, 2009, p. 46). Apart from shared facilities such as conference rooms, restaurants, a hotel, shops and an information centre, the park will house several advisory firms in legal, financial and management issues. What the size and status of these firms will be, for instance whether they will be exploited by the park management to ensure continuity, or whether there will be other types of service firms as well is not clear.

6.4 Conclusion

In this case study the plans for the development of Science Port Holland have been reviewed and compared to the criteria for a successful science park as laid out in chapter V. As the object of the case study is yet to be developed, the information (publicly) available for research is limited. Perhaps the main outcome of the study is thus that the information that has been publicised officially is not complete and contradictive on certain points.

It is not clear how the four key areas for SPH will be spread over the two locations. The choice of these four clusters makes sense if compared to the specializations of the two anchor universities, but spreading all four clusters over both locations could result in a cognitive distance that is too large. This would prevent SPH from reaching one of its main targets: to stimulate co-operation between all participants on the park.

The access to qualified personnel is not expected to present major problems, with two large and renowned universities close by. Neither is the access to markets, as a successful science park creates its own entrance to the market as it becomes a hotspot for certain industries and as the park will be well accessible. 

The plans for the management of SPH are not completely clear on some points. The park management will be formed in a private business that hopes to evolve from relying on public funding into a commercial business. Park management will be responsible for providing central services such as an incubator facility, selecting new participants and the general marketing and maintenance of the park. How security, ‘soft infrastructure’ and the selection policy will be managed is not clear. Neither is the team of people who will form the management. 

Finally, the development of SPH has the back-up of multiple actors, but the main question here is the nature of the partnership with Erasmus MC as it is one of the two important academic partners, but does not hold any shares in SPH, contrary to the other partners.

In summary, too much remains unclear after examining the official information on Science Port Holland to judge whether SPH has the potential to become a successful science park or not. The three main questions that would have to be answered by the SPH itself or in further research are how the four key areas will be allocated over the two locations, how and by whom the park will be managed and what the role of the Erasmus MC will be.


Chapter VII: General conclusion
The main goal of this paper has been to put together a set of criteria that a science park has to fulfil in order to be successful. To be able to make such a checklist, the theoretical framework in which these conditions could be applied had to be clear. To construct this framework, first a definition of the term science park had to be presented, as science parks are the main object of this research. By comparing and combining definitions from several authors, a science park is defined as a bordered physical location with close links to public and/or private research-based institutions, with a central management that stimulates the combining of knowledge-intensive activities by its participants, as to create more and new knowledge. Next the phenomenon of the knowledge-based economy and the role of science parks in such an economy have been investigated, which showed that science parks are seen as a way of binding knowledge-intensive activity to a region. Describing the functions that are supposed to make a science park a hub for knowledge-intensive activity shows that different stakeholders have different interests in science parks and  that the added value of science parks is not undisputed in terms of their effect of knowledge-based regional development.

After creating the theoretical framework, Regis Cabral’s ‘Ten Commandments’ have been used as a foundation for our set of criteria. Reviewing, discussing and adapting Cabral’s checklist by comparing his findings with other literature led to a list of eleven criteria, ranging from selection policy to financial aspects to marketing, that we believe a science park should fulfil in order to be successful, in terms of adding to the development of a knowledge-based economy in the region. Again, we do not claim that no science park can be successful if not all these conditions are fulfilled. The list aims to be a guideline more than a checklist. To put our research into practice, we have applied these eleven criteria to the Science Port Holland. This showed that SPH has substantial back-up from multiple governments and universities, but that it lacks a clear identity and focus. Another important outcome of this case study was that very much remains unclear after studying the officially publicised information on SPH about the plans for the development of this science park and that the information that is available contains several contradictions. This could harm the SPH’s future success as the inadequate supply of information may prevent future stakeholders from participating in (the development of) the park. 

Based on our findings, our main recommendation to policymakers would be to use our checklist guideline in an early stage of the development of a science park to check for inconsistencies or shortcomings in the plans. Furthermore, policymakers are advised to keep in mind that a science park may not be the ‘holy grail’ of development of a knowledge-based economy in the region as research on this topic has often shown inconclusive outcomes.

As this paper is based on literature study and desk research, we have not conducted any statistical or field research of our own. This is the main limitation of our research. Recommendations for further research could be to perform statistical research as to investigate our criteria and rank them in their individual influence on the success of a science park, so policy makers know which criteria they should put the most emphasis on. A specific recommendation for research on the case of Science Port Holland would be to dig deeper than we had the possibilities to as to find out exactly that the current status of development of this project is and what the plans for the future are.   
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